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Description
BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to a yarn winder.
[0002] JP 2012-158436 A and JP 2019-214474 A dis-
close a yarn winder that winds a plurality of yarns around
a plurality of bobbins to form a plurality of packages. More
specifically, the yarn winderincludes a bobbin holder and
a plurality of traverse devices (hereinafter, traverse de-
vices). The bobbin holder extends along a predetermined
direction and holds a plurality of bobbins arranged in the
predetermined direction. Each of the plurality of traverse
devices includes a traverse guide for traversing the yarn
along the predetermined direction, and is arranged cor-
responding to each of the plurality of bobbins. The plu-
rality of yarns are each traversed in the predetermined
direction by the plurality of traverse devices while simul-
taneously rotating the plurality of bobbins by the bobbin
holder, whereby the yarns are simultaneously wound
around the plurality of bobbins. In recent years, length-
ening of the bobbin holders has been promoted so that
more bobbins can be held at one time. Along with this,
various problems have occurred, and countermeasures
against these problems have been taken.

[0003] A first example of the problem and counter-
measure will be described below. The above-described
yarn winder is configured to adjust the shape of the pack-
age by applying a contact pressure to the outer circum-
ference of the package by a contact roller extending sub-
stantially parallel to the bobbin holder. The bobbin holder
is cantilevered substantially horizontally. In such a con-
figuration, as the package gets thicker (the weight of the
package increases) during the winding of the yarn, the
bobbin holder gradually bends downward due to the
weight of the package. The bending amount of the bobbin
holder is larger toward the leading end side in the pre-
determined direction. When the parallelism between the
bobbin holder and the contact roller fluctuates due to this,
the contact pressure may vary among the plurality of bob-
bins, and the quality is liable to vary among the packages.
Therefore, the yarn winder described in JP 2012-158436
A'is configured to maintain the contact roller and the bob-
bin holder substantially in parallel by a tilting mechanism
(angle adjustment unit) that actively tilts the contactroller.
[0004] A second example of the problem and counter-
measure will be described below. As shown in JP
2019-214474 A, a slit on which the yarn is threaded is
formed at an end portion in the predetermined direction
of each bobbin. JP 2019-214474 A discloses a yarn
threading mechanism having a guide for threading a yarn
to the slit. When the number of bobbins held at one time
by the bobbin holder increases, the position of the slit
may greatly change due to an error in the length of the
bobbin, and a yarn threading error is liable to occur.
Therefore, the yarn threading mechanism is configured
to be able to adjust the position of the guide in the pre-
determined direction. This suppresses the occurrence of
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the yarn threading error.
Further related art may be found in JP S58224973 A
which describes a winder.

SUMMARY OF THE INVENTION

[0005] While a countermeasure against the above
problem associated with the lengthening of the bobbin
holder is taken, the fluctuation in the positional relation-
ship between the traveling range (traverse region) of the
yarn and the bobbin associated with the driving of the
traverse guide has not been regarded as a problem so
far, and no countermeasure has been particularly re-
quired. However, the inventor of the present application
has found that when the bobbin holder is further length-
ened, a problem caused by the traverse region being
displaced in the predetermined direction with respect to
the bobbin may become apparent.

[0006] Thatis, when the positional relationship fluctu-
ates due to the lengthening of the bobbin holder, the yarn
winding position on the bobbin in the predetermined di-
rection fluctuates. Due to this, problems such as shape
disturbance of the package may occur.

[0007] An objectofthe presentinventionisto suppress
the occurrence of the problem of the package formation
caused by the fluctuation in the relative position between
the traverse region and the bobbin in a predetermined
direction in which the bobbin holder extends.

[0008] The present invention is defined by the yarn
winder according to appended independent claim 1. The
dependent claims describe optional features and distinct
embodiments thereof. Any deviating yarn winders de-
scribed herein are not part of the claimed invention and
for technical illustration only.

[0009] According to the first aspect of the disclosure,
a yarn winder is a yarn winder that winds a plurality of
yarns around a plurality of bobbins to form a plurality of
packages, the yarn winder including: a bobbin holder that
is arranged to extend in a predetermined direction and
holds the plurality of bobbins side by side in the prede-
termined direction; a plurality of traverse guides for tra-
versing each of the plurality of yarns along the predeter-
mined direction; a traverse device that includes at least
one of the plurality of traverse guides and is configured
to drive the atleast one traverse guide; and a movement
drive unit that moves the traverse device at least in the
predetermined direction.

[0010] Inthe presentinvention, by moving the traverse
device in at least the predetermined direction by the
movement drive unit, a traveling range (traverse region)
of the yarn associated with the drive of the traverse guide
included in the traverse device can be moved in the pre-
determined direction. This can suppress the fluctuation
in the relative position between the traverse region and
the bobbin in the predetermined direction. Therefore, it
is possible to suppress the occurrence of the problem of
the package formation caused by the fluctuation in the
relative position between the traverse region and the bob-
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bin.

[0011] According to the second aspect of the present
disclosure, the yarn winder of the first aspect is arranged
so that the traverse region of the at least one traverse
guide is fixed with respect to the traverse device.
[0012] In the configuration in which the traverse region
is fixed with respect to the traverse device, itis particularly
effective that the movement drive unit is provided as in
the present disclosure.

[0013] According to the third aspect of the present dis-
closure, the yarn winder of the second aspect s arranged
such that each

of the plurality of traverse guides is configured to traverse
each of the plurality of yarns by two wing guides that are
being rotationally driven in opposite directions to each
other, or attached to an arm swingably driven.

[0014] As a specific example of the configuration in
which the traverse region is fixed with respect to the
traverse device, each traverse guide has two wing guides
(wing type) or is attached to the arm (arm type). In these
configurations, it is particularly effective that the move-
ment drive unit is provided as in the present disclosure.
[0015] According to the fourth aspect of the present
disclosure, the yarn winder of any one of the first to third
aspects is arranged so that the traverse device includes
all of the plurality of traverse guides.

[0016] In the present disclosure, the traverse regions
ofallthe traverse guides can be moved by one movement
drive unit. Therefore, the structure of the yarn winder can
be simplified as compared with a configuration that re-
quires a plurality of movement drive units.

[0017] According to the fifth aspect of the present dis-
closure, the yarn winder of any one of the first to fourth
aspects is

arranged so that the movement drive unit includes a lin-
ear actuator configured to be able to adjust a position of
the traverse device in the predetermined direction.
[0018] Since the displacement amount of the traverse
region and the bobbin in the predetermined direction is
small, fine adjustment of the position of the traverse de-
vice is required. In the present disclosure, the position of
the traverse device can be precisely adjusted as com-
pared with a configuration (for example, an air cylinder)
in which the traverse device is moved simply by the pro-
pulsive force.

[0019] According to the sixth aspect of the disclosure,
the yarn winder of any one of the first to fifth aspects is
arranged so that the bobbin holder is cantilevered to ex-
tend atleastin a horizontal direction, and the yarn winding
machine includes a contact roller that is disposed to ex-
tend at least in the predetermined direction and applies
a contact pressure to the plurality of packages, and an
angle adjustment unit configured to be able to adjust an
angle of the traverse device and the contact roller with
respect to the horizontal direction.

[0020] In the present disclosure, the angle adjustment
unit adjusts the angle of the traverse device and the con-
tact

10

15

20

25

30

35

40

45

50

55

roller, thereby suppressing the fluctuation in the contact
pressure among the packages due to the thickening of
the plurality of packages. However, if the angle is simply
adjusted alone, the traverse region is liable to be dis-
placed in the predetermined direction with respect to the
bobbin, and the package shape is liable to collapse. In
this regard, in the present disclosure, displacement of
the traverse region in the predetermined direction with
respect to the bobbin can be suppressed by the move-
ment drive unit, and hence the collapse of the package
shape can be effectively suppressed.

[0021] According to the seventh aspect of the present
disclosure, the yarn winder of the sixth aspect further
includes a supporting member that supports the traverse
device and the contactroller and is configured to be mov-
able by the angle adjustment unit, and the movement
drive unit is configured to move the supporting member
at least in the predetermined direction.

[0022] In the present disclosure, similarly to the angle
adjustment unit, the movement drive unit is configured
to move the supporting member. Therefore, the design
can be simplified as compared with the case where the
yarn winder is configured to move the traverse device
with respect to the supporting member.

[0023] According to the eighth aspect of the present
disclosure, the yarn winder of any one of the first to sev-
enth aspects further includes a first controller, and the
first controller controls the movement drive unit during a
winding operation of winding each of the plurality of yarns
around the plurality of bobbins.

[0024] In the present disclosure, the position adjust-
ment of the traverse region is carried out during the wind-
ing operation. Therefore, the shape of the package can
be effectively adjusted, or the shape of the package can
be freely changed to some extent.

[0025] According to the invention, the yarn winder in-
cludes a position information acquisition unit that ac-
quires position information related to a position of a pre-
determined part of the plurality of bobbins in the prede-
termined direction.

[0026] In the present invention, the displacement
amount of the traverse region in the predetermined di-
rection caused by an error of a bobbin length can be
found based on

the position information. Therefore, the displacement of
the traverse region from the bobbin in the predetermined
direction can be compensated using the position infor-
mation.

[0027] According to the ninth aspect of the present dis-
closure, the yarn winder further includes a second con-
troller, and the second controller controls the movement
drive unit before starting a winding operation of winding
each of the plurality of yarns around the plurality of bob-
bins based on the position information.

[0028] A position displacement of the traverse region
with respect to the bobbin caused by an error of the bob-
bin length can be found in advance before the start of
the winding operation. Therefore, according to the



5 EP 4 005 959 B1 6

present disclosure, the position displacement as de-
scribed above can be effectively compensated.

[0029] According to the tenth aspect of the present dis-
closure, the yarn winder of any one of the first to ninth
aspects further includes a third controller, wherein the
third controller controls the movementdrive unitto reduce
a position displacement in the predetermined direction
between the traverse region of the at least one traverse
guide and the bobbin.

[0030] The present disclosure is particularly effective
when it is desired to make the shape of the package
symmetrical in the predetermined direction.

[0031] According to the eleventh aspect of the disclo-
sure, the yarn winder of any one of the first to tenth as-
pects is arranged so that each bobbin held by the bobbin
holder is formed with a slit to which the yarn is threaded
at an end portion on one side in the predetermined di-
rection, the yarn winder includes a fourth controller, and,
during a winding operation of winding each of the plurality
of yarns around the plurality of bobbins, the fourth con-
troller controls the movement drive unit to move the
traverse device to the one side at least in the predeter-
mined direction.

[0032] In general, a wound region in which the yarn is
wound on the outer circumference of a bobbin is closer
to the other side (side where the slit is not formed) than
to the one side (side where the slit is formed) in the pre-
determined direction. In other words, the region (margin)
where the yarn is not wound on the outer circumference
of the bobbin is narrow on the other side in the predeter-
mined direction. That is, the margin is relatively wide on
the one side in the predetermined direction of the bobbin,
and the margin is relatively narrow on the other side in
the predetermined direction of the bobbin. In general, as
the package gets thicker, a force is applied inward in the
radial direction of the package due to the tension of the
yarn wound into the package. Due to this, the radially
inner portion of the package tends to bulge in the prede-
termined direction. Therefore, there is a high risk that the
yarn tends to protrude more on the other side in the pre-
determined direction than on the one side in the prede-
termined direction of the bobbin.

[0033] Inthe presentdisclosure, the traverse region is
purposely moved to the one side in the predetermined
direction during the winding operation. Thus, by allowing
an increase in the bulge amount of the end face on the
one side (side where the margin of the bobbin is wide)
in the predetermined direction of the package, the bulge
amount of the end face on the other side (side where the
margin of the bobbin is narrow) in the predetermined di-
rection of the package can be reduced accordingly.
Therefore, since the margin on the other side in the pre-
determined direction of the bobbin can be suppressed
from narrowing, the risk of the yarn protruding from the
bobbin and the like can be reduced.

[0034] In a yarn winder of a twelfth aspect of the
present disclosure, in the eleventh aspect of the present
disclosure, the fourth controller moves, during the wind-
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ing operation, the traverse device to the one side in the
predetermined direction and then to the other side in the
predetermined direction.

[0035] The traverse device may be moved only to one
side in the predetermined direction during the winding
operation, but in this case, the radially outer part of the
package is liable to be greatly biased to one side in the
predetermined direction. This risks collapse of the shape
of the package. In the present disclosure, the radially
outer part of the package can be suppressed from being
biased to one side in the predetermined direction while
suppressing the margin on the other side in the prede-
termined direction of the bobbin from being narrowed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0036]

FIG. 1 is a profile of a spun yarn take-up machine
according to the present embodiment;

FIG. 2 is a front view of a winding device;

FIGS. 3A and 3B are explanatory views showing an-
gle adjustment of a contact roller;

FIGS. 4A to 4D are reference views schematically
showing a cause of displacement between atraverse
region and a bobbin in a predetermined direction;
FIG. 5 is an explanatory view showing an error of a
bobbin length;

FIG. 6 is an explanatory view showing a movement
drive unit;

FIGS. 7A to 7C are explanatory views showing con-
trol examples of the movement drive unit;
FIGS.8Ato 8D are reference views showing a shape
of a package; and

FIGS. 9A and 9B are explanatory views showing a
spun yarn take-up machine according to a modifica-
tion.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0037] Next, aspects of the present disclosure will be
described, wherein only the yarn winder according to ap-
pended claim 1 defines the present invention. The left-
right direction in FIG. 1 on the paper surface is defined
as a front-rear direction. A direction in which gravity acts
is defined as an up-down direction (vertical direction),
and a direction (direction perpendicular to the paper sur-
face) orthogonal to both the front-rear direction and the
up-down direction is defined as a left-right direction.

(Schematic configuration of spun yarn take-up machine)

[0038] A spun yarn take-up machine 1 (yarn winder of
the present invention) according to the present embodi-
ment will be described with reference to FIG. 1. FIG. 1
is a profile of the spun yarn take-up machine 1. The spun
yarn take-up machine 1 includes a take-up unit 3 that
takes up a yarn Y spun from a spinning apparatus 2, and
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a winding device 4 that winds the yarn Y taken up by the
take-up unit 3 around a plurality of bobbins B.

[0039] The take-up unit 3 includes a first godet roller
11 and a second godet roller 12. The take-up unit 3 is
configured to take up, by the first godet roller 11 and the
second godetroller 12, the yarn Y spun from the spinning
apparatus 2 and send the yarn Y to the winding device
4. Thefirst godet roller 11 is a roller whose rotational axis
direction is substantially parallel to the left-right direction.
The first godet roller 11 is arranged below the spinning
apparatus 2 and above the front end portion of the wind-
ing device 4. The first godetroller 11 is rotationally driven
by a motor not illustrated. A yarn regulating guide 13 is
arranged immediately above the firstgodetroller 11. The
yarn regulating guide 13 is, for example, a known comb
teeth yarn guide. The yarn regulating guide 13 is config-
ured to regulate the interval between the adjacent yarns
Y to a predetermined value.

[0040] The second godet roller 12 is a roller whose
rotational axis direction is substantially parallel to the left-
right direction. The second godet roller 12 is arranged
above and rear as compared with the first godet roller
11. The second godet roller 12 is rotationally driven by a
motor not illustrated. The second godet roller 12 is mov-
ably supported by a guide rail 14. The guide rail 14 ex-
tends obliquely upward and rearward. The second godet
roller 12 is configured to be movable along the guide rail
14 by a movement mechanism not illustrated. Thus, the
second godet roller 12 is movable between a position
(see solid line) at which the yarn Y is wound around the
bobbin B and a position (see dashed line) at which yarn
threading is carried out, the position being disposed in
proximity to the first godet roller 11.

(Winding device)

[0041] The configuration of the winding device 4 will
be described with reference to FIGS. 1 and 2. FIG. 2 is
a front view of the winding device 4. The winding device
4 includes a base 20, a plurality of fulcrum guides 21, a
traverse device 22, a turret 23, two bobbin holders 24, a
contact roller 25, a supporting member 26, an angle ad-
justment unit 27, and a controller 28. The winding device
4 is configured to form a plurality of packages P by wind-
ing the plurality of yarns Y around the plurality of bobbins
B held by the bobbin holder 24 while traversing the plu-
rality of yarns Y fed from the take-up unit 3 in the front-
rear direction by the traverse device 22. Hereinafter, the
operation of winding the yarn Y around the bobbin B will
be referred to as a winding operation.

[0042] AsshowninFIG. 1,the base 20 includes abase
body 20a arranged upright at a rear portion of the winding
device 4, and a frame 20b fixed to an upper portion of
the base body 20a and extending forward. The turret 23
and the like are supported on the base body 20a. The
frame 20b is, for example, a hollow columnar member.
The contact roller 25 extending along the front-rear di-
rection is supported by the frame 20b via the supporting
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member 26 and the angle adjustment unit 27 (details will
be described later).

[0043] The plurality of fulcrum guides 21 are yarn
guides serving as fulcrums when the plurality of yarns Y
are each traversed. The plurality of fulcrum guides 21
are arranged corresponding to the plurality of yarns Y,
respectively. The plurality of fulcrum guides 21 are ar-
rayed along the front-rear direction.

[0044] The traverse device 22 is configured to traverse
the plurality of yarns Y along the front-rear direction. The
traverse device 22 includes a housing 31, a plurality of
traverse guides 32 arranged corresponding to the plural-
ity of yarns Y, respectively, and a traverse motor 33 (see
FIG. 2). The traverse device 22 is, for example, a wing
type traverse device described in JP 2019-214474 A (The
wing guide described in JP 2019-214474 A corresponds
to the traverse guide 32 of the present embodiment).
Each of the plurality of traverse guides 32 includes, for
example, two wing guides 34 (see FIG. 1. FIG. 1 shows
only one wing guide 34 corresponding to each traverse
guide 32). The two wing guides 34 are configured to be
rotationally driven in directions opposite to each other
when viewed from a predetermined rotational axis direc-
tion. Each traverse guide 32 is configured to traverse
each yarn Y by the two wing guides 34 that are being
rotationally driven by the traverse motor 33. In such a
configuration, a traveling range (traverse region) in the
front-rear direction of the yarn Y accompanying the drive
of the plurality of traverse guides 32 is fixed with respect
to the housing 31. In other words, the center position of
the traverse region of each traverse guide 32 does not
move with respect to the traverse device 22. The length
of the traverse region in the axial direction is constant.
In the present embodiment, all the traverse guides 32
areincludedin the traverse device 22. The traverse motor
33 is a common drive source of the plurality of traverse
guides 32. The plurality of traverse guides 32 are simul-
taneously driven at least in the front-rear direction by the
traverse motor 33. Thus, the yarn Y threaded to each
traverse guide 32 is traversed simultaneously with each
fulcrum guide 21 as a fulcrum.

[0045] The turret 23 is a disc-shaped member whose
axial direction is substantially parallel to the front-rear
direction. The turret 23 is rotatably supported by the base
body 20a. The turret 23 is rotationally driven by a turret
motor not illustrated. The turret 23 cantilevers the two
bobbin holders 24. The turret 23 moves the two bobbin
holders 24 by rotating about a rotation axis substantially
parallel to the front-rear direction. The turret 23 is con-
figured such that the positions of the two bobbin holders
24 can be exchanged. Thus, the bobbin B can be re-
placed with respect to the other bobbin holder 24 while
the yarn is being wound around the bobbin B mounted
to one bobbin holder 24. The turret 23 is configured to
be rotatable with an increase in the amount of the wound
yarn Y during the winding operation (see the arrow in
FIG. 2).

[0046] The two bobbin holders 24 are configured such
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that the plurality of bobbins B can be mounted to each
of the bobbin holders. The two bobbin holders 24 are
rotatably supported by the turret 23 supported by the
base body 20a. The two bobbin holders 24 are cantilev-
ered by the turret 23. The two bobbin holders 24 are
arranged so as to be point-symmetric with each other
across the center point of the turret 23 when viewed from
the front-rear direction. That is, for example, when one
bobbin holder 24 is located at the uppermost position,
the other bobbin holder 24 is located at the lowermost
position. The two bobbin holders 24 extend forward from
the turret 23. The axial direction (hereinafter, predeter-
mined direction) in which the two bobbin holders 24 ex-
tend is substantially parallel to the front-rear direction.
As will be described later, the predetermined direction
slightly fluctuates during the winding operation. The plu-
rality of bobbins B individually provided in the plurality of
yarns Y are mounted to each bobbin holder 24 side by
side in the axial direction. In the present embodiment,
the number of bobbins B that can be mounted to one
bobbin holder 24 is 16 (see FIG. 1), but the present in-
vention is not limited thereto. Each of the two bobbin hold-
ers 24 is rotationally driven by an individual winding motor
(not illustrated). The two bobbin holders 24 are located
below the traverse device 22.

[0047] While the yarnY is wound around the bobbin B
mounted to one bobbin holder 24 to form the package P,
the weight of the package P increases (the package P
becomes thicker) with the increase in the amount of the
yarn Y. As described above, the bobbin holder 24 is can-
tilevered. Therefore, the attitude of the bobbin holder 24
is maintained substantially horizontal immediately after
the start of the winding operation (see FIG. 3A), but as
the package P becomes thicker, the bobbin holder 24 is
bent downward by the weight of the package P (see FIG.
3B). The bending amount of the bobbin holder 24 at this
time is larger toward the leading end side in the axial
direction of the bobbin holder 24.

[0048] The contact roller 25 is disposed immediately
above the upper bobbin holder 24. The axial direction of
the contact roller 25 is substantially parallel to the front-
rear direction. The contactroller 25 is configured to apply
a contact pressure to the surfaces of the plurality of pack-
ages P supported by the upper bobbin holder 24 and
adjust the shape of the package P.

[0049] The supporting member 26 is configured to sup-
port the contact roller 25 and the traverse device 22. As
shown in FIGS. 1 and 2, the supporting member 26 is
swingably attached to the frame 20b, for example. The
supporting member 26 includes, for example, a swing
shaft 41, a pair of arm portions 42, and a roller support
shaft 43. The swing shaft 41 extends substantially in the
front-rear direction. The arm portions 42 are respectively
fixed to both end portions of the swing shaft 41 in the
front-rear direction. The swing shaft 41 is configured to
swing the pair of arm portions 42 and the roller support
shaft 43 with the extending direction of the swing shaft
41 as a swing shaft direction. The swing shaft 41 is ro-

10

15

20

25

30

35

40

45

50

55

tatably supported by an attaching member 44 attached
to the front end portion of the frame 20b and a slider 46
described later arranged in the vicinity of the rear end
portion of the frame 20b. The attaching member 44 ro-
tatably supports the swing shaft 41. The attaching mem-
ber 44 swingably supports the swing shaft 41 in the up-
down direction with the attaching member 44 as the swing
shaft center by, for example, a shaft member not illus-
trated. Due to this, the angle of the swing shaft 41 with
respect to the horizontal direction can be adjusted by the
angle adjustment unit 27 (details will be described later).
The pair of arm portions 42 are fixed to both end portions
of the swing shaft 41 in the front-rear direction. The pair
of arm portions 42 extend from the swing shaft 41 in a
direction substantially perpendicular to the front-rear di-
rection. The housing 31 of the traverse device 22 is fixed
to an intermediate portion of the pair of arm portions 42.
The roller support shaft 43 is fixed to the end portions of
the pair of arm portions 42 on the side opposite to the
swing shaft 41. The roller support shaft 43 is a shaft dis-
posed substantially parallel to the swing shaft 41. The
roller support shaft 43 rotatably supports the contact roll-
er 25.

[0050] The angle adjustment unit 27 is configured to
change the angle of the supporting member 26 with re-
spect to the horizontal direction. The angle adjustment
unit 27 includes, for example, a ball screw mechanism
45. The ball screw mechanism 45 includes the slider 46
and is configured to be able to move the slider 46 in the
up-down direction. The slider 46 rotatably supports arear
end portion of the swing shaft 41. By moving the rear end
portion of the swing shaft 41 along the up-down direction
by such the ball screw mechanism 45, it is possible to
change the angle of the swing shaft 41 with respect to
the horizontal direction. Due to this, the angle of the sup-
porting member 26 with respect to the horizontal direction
changes, and as a result, the angle of the contact roller
25 and the traverse device 22 with respect to the hori-
zontal direction changes. Due to this, the angle of the
contact roller 25 and the traverse device 22 can be
caused to follow the bending of the bobbin holder 24 ac-
companying the thickening of the package P.

[0051] The controller 28 includes a CPU, a ROM, and
a RAM. The controller 28 controls each unit by the CPU
according to a program stored in the ROM. Specifically,
the controller 28 controls a turret motor (not illustrated),
the traverse motor 33, the ball screw mechanism 45, and
the like. The controller 28 functions as a first controller,
a second controller, a third controller, and a fourth con-
troller of the present invention.

[0052] Inthe winding device 4 having the configuration
described above, when the upper bobbin holder 24 is
rotationally driven, the yarn Y traversed by the traverse
guide 32 is wound around the bobbin B to form the pack-
age P. While the package P is formed, the contact roller
25 comes into contact with the surface of the package P
to apply a contact pressure, so that the shape of the pack-
age P is adjusted. The turret 23 is rotated in the direction
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of the arrow in FIG. 2 as the diameter of the package P
becomes larger (the package P becomes thicker) by
winding the yarn Y around the bobbin B. This increases
the distance between the bobbin holder 24 on which the
bobbin B around which the yarn Y is wound is mounted
and the contact roller 25. Since the contact roller 25 is
swingable about the swing shaft 41, the contact roller 25
swings following the movement of the bobbin holder 24
and the package P. This maintains the contact between
the contact roller 25 and the package P.

[0053] As described above, immediately after the start
of the winding operation, the attitude of the bobbin holder
24 is maintained substantially horizontal (see FIG. 3A).
As the package P becomes thicker, the bobbin holder 24
is bent downward by the weight of the package P (see
FIG. 3B). In other words, the axial direction (predeter-
mined direction) of the bobbin holder 24 changes with
respect to the horizontal direction with the lapse of time
from the start of the winding operation. In such a situation,
when the angle between the bobbin holder 24 and the
contact roller 25 changes, the contact pressure by the
contact roller 25 varies among the plurality of packages
P, and as a result, the quality varies among the plurality
of packages P. In order to solve such a problem, the
controller 28 controls the angle adjustment unit 27 during
the winding operation to change the angle of the support-
ing member 26 with respect to the horizontal direction.
This maintains the bobbin holder 24 and the contactroller
25 substantially parallel to each other. As described
above, the traverse device 22, together with the contact
roller 25, is supported by the supporting member 26.
Therefore, even if the bobbin holder 24 is inclined from
the horizontal direction, the moving direction of the yarn
Y accompanying the driving of the traverse guide 32 can
substantially coincide with the predetermined direction.
Thus, it is also possible to suppress a problem that the
winding angle (helix angle) when the yarn Y is wound
around the bobbin B displaces from the target value, for
example.

[0054] However,the inventor ofthe presentapplication
has found that also in the above configuration, a new
problem is becoming apparent as the bobbin holder 24
is further lengthened. Hereinafter, a specific description
will be given with reference to FIGS. 4A to 4D and 5. FIG.
4A is an explanatory view showing a positional relation-
ship between the bobbin B before the start of the winding
operation and a movable range (traverse region R) of the
yarn Y accompanying the drive of the traverse guide 32.
FIG. 4B is an explanatory view showing a positional re-
lationship between the bobbin B and the traverse region
R after a predetermined time has elapsed from the start
of the winding operation. FIG. 4C is a view more sche-
matically showing the positional relationship in FIG. 4A.
FIG. 4D is a view more schematically showing the posi-
tional relationship in FIG. 4B. FIG. 5 is an explanatory
view related to an error in the length of the bobbin B
mounted to the bobbin holder 24. In FIGS. 4A to 4D, a
side toward the front side is defined as one side in a
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predetermined direction. A side toward the rear side is
defined as the other side in the predetermined direction.
[0055] To begin with, a problem caused by the bending
of the bobbin holder 24 as described above will be de-
scribed. Before the start of the winding operation, the
bobbin B and the traverse region R have a predetermined
positional relationship in the front-rear direction (see FIG.
4A). Thus, immediately after the start of the winding op-
eration, the yarn Y is wound around a predetermined
region of the outer circumference of the bobbin B in the
predetermined direction. However, when the package P
gets thicker and the bobbin holder 24 is bent (when the
predetermined direction is inclined with respect to the
front-rear direction), evenif the angles of the contact roller
25 and the traverse device 22 are adjusted, the traverse
region R gradually displaces to the other side with respect
to the bobbin B in the predetermined direction. The in-
ventor of the present application has found that this un-
intentionally distorts the shape of the package P to the
other side in the predetermined direction (see FIG. 4B).
[0056] Suchaphenomenon willbe more schematically
described with reference to FIGS. 4C and 4D. A simple
example will be given below. Itis assumed that the swing
shaft 41 described above is arranged along a line seg-
ment L1. A predetermined point of the front end portion
of the swing shaft 41 is defined as a point P1a. A prede-
termined point at the rear end portion of the swing shaft
41 is assumed to be the rear end of the line segment L1,
and the point at the rear end of the line segment L1 is
assumed to be a point P1b. Itis assumed that the bobbin
holder 24 is disposed along a line segment L2 disposed
below the line segment L1. A predetermined point of the
front end portion (leading end portion) of the bobbin hold-
er 24 is defined as a point P2a. A predetermined point
of the rear end portion (base end portion) of the bobbin
holder 24 is defined as a point P2b. For simplification of
explanation, it is assumed that the length of the line seg-
ment L1 and the length of the line segment L2 are the
same. Before the winding is started (see FIG. 4C), the
positions of the line segment L1 and the line segment L2
are the same in the front-rear direction. The predeter-
mined direction is parallel to the front-rear direction. In
this case, the positions of the point P1a and the point
P2a coincide with each other in the predetermined direc-
tion (see the two-dot chain line in FIG. 4C). Next, when
the package P gets thicker and the bobbin holder 24 is
bent, the line segment L2 can be considered to have
been rotated downward by a predetermined angle about
the point P2b. At this time, the predetermined direction
is inclined by a predetermined angle with respect to the
front-rear direction. In such a state, when the predeter-
mined direction is focused on, the point P2a is displaced
to one side with respect to the point P1a (see the two-
dot chain line in FIG. 4D). In such a case, even if the
angle of the line segment L1 is changed according to the
change in angle of the line segment L2, it is not sufficient
to coincide with the position of the line segment L1 in the
predetermined direction with the position of the line seg-
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ment L2 in the predetermined direction. Even if the line
segment L1 is rotated about the point P1a, or even if the
line segment L1 is rotated about the point P1b, such po-
sition displacement cannot be resolved.

[0057] Although notillustrated in detail, a more serious
problem can occur depending on the orientation of the
bobbin B mounted on the bobbin holder 24. Generally, a
slit S on which the yarn Y is threaded is formed at one
end portion of the bobbin B in the axial direction of the
bobbin B (see the broken lines in FIGS. 4A and 4B). In
general, the traverse region R is set so as to be close to
a side where the slit S is not formed in the axial direction
of the bobbin B. That is, on the side where the slit S is
not formed in the bobbin B, the margin part in which the
yarn is not wound is narrow. Furthermore, in general, as
the package P becomes thicker, a force is applied inward
in the radial direction of the package P due to the tension
of the yarn Y wound into the package P. Due to this, the
radially inner portion of the package P tends to bulge in
the predetermined direction. Therefore, when the bobbin
B is mounted to the bobbin holder 24 such that the slit S
is arranged on one side in the predetermined direction,
the risk that the yarn Y tends to protrude from the bobbin
B on the other side in the predetermined direction of the
bobbin B increases.

[0058] Next, aproblem caused by an errorin the length
in the axial direction of the bobbin B mounted to the bob-
bin holder 24 will be described. Generally, in each bobbin
B, an error in the length in the axial direction of the bobbin
B is small. However, when the bobbin holder 24 is length-
ened and the number of bobbins B mounted to the bobbin
holder 24 at one time increases, the error increases ac-
cordingly. For example, a case where a relatively short
bobbin B (bobbin B1) is mounted to the bobbin holder 24
as shown on the upper side of FIG. 5 and a case where
a relatively long bobbin B (bobbin B2) is mounted to the
bobbin holder 24 as shown on the lower side of FIG. 5
are assumed. In this case, a difference dLt between the
total value (entire length) of the lengths of the plurality of
bobbins B1 and the entire length of the plurality of bobbins
B2 increases with an increase in the number of bobbins
B mounted at one time on the bobbin holder 24. In such
a case, the positional relationship between the bobbin B
and the traverse region R (see FIGS. 4A and 4B) in the
predetermined direction cannot be appropriately main-
tained, and a malfunctionis liable to occurin the formation
of the package P.

[0059] Inorderto suppress the occurrence of the prob-
lem of formation of the package P caused by the fluctu-
ation in the relative position between the traverse region
R and the bobbin B in the predetermined direction as
described above, the winding device 4 of the spun yarn
take-up machine 1 of the present embodiment includes
a movement drive unit 50 as follows.

(Movement drive unit)

[0060] The configuration of the movement drive unit
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50 will be described with reference to FIG. 6. FIG. 6 il-
lustrates also the members accommodated in the base
body 20a so that they are visible. The movement drive
unit 50 is to move the entire traverse device 22 in at least
the predetermined direction. Hereinafter, an example of
the movement drive unit 50 will be described. The move-
ment drive unit 50 includes, for example, a ball screw
mechanism 51 (linear actuator of the present invention).
The ball screw mechanism 51 is configured to be able to
adjust a position of the traverse device 22 in the prede-
termined direction. The ball screw mechanism 51 is con-
nected to the rear end portion of the swing shaft 41 of
the supporting member 26. The ball screw mechanism
51 includes a moving motor 52, a screw shaft 53, and a
slider 54.

[0061] The moving motor 52 is configured to rotation-
ally drive the screw shaft 53. The moving motor 52 is, for
example, a known servo motor or stepping motor. The
screw shaft 53 is fixed to a rotation shaft of the moving
motor 52. The moving motor 52 is coupled to the slider
46 of the angle adjustment unit 27 described above by a
connection member 55, for example. Due to this, the po-
sition of the moving motor 52 is fixed with respect to the
slider 46. Therefore, the moving motor 52 can move fol-
lowing the up-down movement of the slider 46 (i.e., fol-
lowing the change in angle of the swing shaft 41). The
moving motor 52 is electrically connected to the controller
28, and is driven and controlled by the controller.
[0062] The screw shaft 53 rotates to move the slider
54 in at least the predetermined direction. The extending
direction of the screw shaft 53 is substantially parallel to
the extending direction of the swing shaft 41 of the sup-
porting member 26 described above. A male screw is
formed on the screw shaft 53. The screw shaft 53 is
screwed with the slider 54. By moving in the extending
direction of the screw shaft 53, the slider 54 moves the
supporting member 26 in at least the predetermined di-
rection. A female screw is formed on the slider 54. The
slider 54 is screwed with the screw shaft 53. The slider
54 is attached to the rear end portion of the swing shaft
41 of the supporting member 26. This enables the slider
54 to move following the change in angle of the swing
shaft 41. As described above, the ball screw mechanism
51 follows the change in angle (i.e., the change in angle
of the supporting member 26) of the swing shaft 41 as a
whole. This avoids an excessive force from being applied
to the ball screw mechanism 51.

[0063] Furthermore, the winding device 4 is also con-
figured as follows in order to make the supporting mem-
ber 26 movable in at least the predetermined direction.
To begin with, the slider 46 of the angle adjustment unit
27 slidably supports the rear end portion of the swing
shaft 41 in the predetermined direction. As a specific ex-
ample, a through hole 46a penetrating in the axial direc-
tion of the swing shaft 41 is formed in the slider 46, and
the swing shaft 41 is inserted into the through hole 46a.
Similarly, the above-described attaching member 44
(see FIG. 1 and the like) slidably supports the front end
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portion of the swing shaft 41 in the predetermined direc-
tion.

[0064] Inthe movementdrive unit 50 having the above
configuration, when the screw shaft 53 is rotationally driv-
en by the moving motor 52, the slider 54 moves in the
extending direction of the screw shaft 53 (see the arrow
in FIG. 6). Due to this, the entire supporting member 26
including the swing shaft 41 moves integrally with the
slider 54 in the extending direction of the swing shaft 41.
As a result, the entire traverse device 22 attached to the
supporting member 26 moves at least in the predeter-
mined direction. When the extending direction of the
screw shaft 53 and the extending direction of the swing
shaft 41 are substantially parallel to the axial direction
(predetermined direction) of the bobbin holder 24, the
traverse device 22 moves along the predetermined di-
rection. In the present embodiment, the contact roller 25
also moves at least in the predetermined direction along
with the movement of the supporting member 26.

(Position control of traverse region)

[0065] Next, control of the movement drive unit 50 by
the controller 28 (i.e., position control of the traverse re-
gion R described above) will be described with reference
to FIGS. 7A to 7C and FIGS. 8A to 8D. FIGS. 7A to 7C
are explanatory views showing control examples of the
movement drive unit 50 by the controller 28 (more spe-
cifically, movement of the traverse region R). FIG. 8A is
a profile of the package P. FIG. 8B is a cross section of
the package P shown in FIG. 8A. FIG. 8C is a cross sec-
tion of the package P according to a second control ex-
ample (1) described later. FIG. 8D is a cross section of
the package P according to a second control example
(2) described later.

[0066] To begin with, the control carried out before the
start of the winding of the yarn Y around the plurality of
bobbins B (before the start of the winding operation) will
be described. Before the start of the winding operation,
the controller 28 controls the movement drive unit 50
based on the information on the entire length of the plu-
rality of bobbins B, and adjusts the position of the traverse
region R at least in the predetermined direction (see FIG.
7A). An example of the adjustment method is as follows.
The controller 28 acquires information related to the en-
tire length of the plurality of bobbins B by some means
or method before the start of the winding operation. The
information may be input to the controller 28 by, for ex-
ample, an operator. Alternatively, the information related
to the entire length of the plurality of bobbins B may be
sent, for example, from a higher computer electrically
connected to the controller 28 to the controller 28. Based
on such information of the entire length, the controller 28
can acquire position information in the predetermined di-
rection of a predetermined part of the plurality of bobbins
B (e.g., the front end surface of the bobbin B arranged
on the foremost side). In this case, the controller 28 cor-
responds to a position information acquisition unit of the
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presentinvention. Alternatively, the winding device 4 may
include a sensor not illustrated that detects a position in
the predetermined direction of a predetermined part of
the plurality of bobbins B. The sensor may transmit in-
formation of the position to the controller 28. In this case,
the sensor corresponds to the position information ac-
quisition unit of the present invention.

[0067] After acquiring the information of the entire
length of the plurality of bobbins B, the controller 28 de-
rives the adjustment amount of the traverse region R
based on the information. The adjustment amount may
be a value obtained by dividing the difference between
the entire length and the reference length by 2, for ex-
ample. Based on information of the adjustment amount,
the controller 28 controls the movement drive unit 50 be-
fore the start of the winding operation to move the
traverse device 22, and adjusts the position of the
traverse region R at least in the predetermined direction.
This can optimize the position of the traverse region R in
the predetermined direction with respect to the bobbin B
mounted to the center part of the bobbin holder 24 in the
front-rear direction. The controller 28 stores the thus op-
timized position of the traverse region R as the position
(reference position) of the traverse region R at the start
of the winding operation. In this case, the traverse region
R canslightly displace in the predetermined direction with
respect to the bobbin B arranged on the foremost side
and the bobbin B arranged on the rearmost side. How-
ever, compared to the case where the adjustment is not
performed at all, the position displacement in the prede-
termined direction between, for example, the bobbin B
arranged on the foremost side and the traverse region R
can behalved. Thus, as awhole, itis possible to suppress
an extreme position displacement between the traverse
region R and the bobbin B before the start of the winding
operation. Thus, before the start of the winding operation,
the movement drive unit 50 is controlled so as to reduce
the position displacement in the predetermined direction
between the traverse region R and the bobbin B. The
specific timing of the position adjustment of the traverse
region R before the start of the winding operation as de-
scribed above may be, for example, immediately before
the yarn Y is threaded to the slit S of each bobbin B.
Alternatively, the position adjustment may be carried out,
for example, in a period from the completion of the yarn
threading to the slit S to the start of the winding operation.
[0068] Next, position control in the predetermined di-
rection of the traverse region R during the winding oper-
ation will be described. The controller 28 moves the
traverse region R during the winding operation with re-
specttothe position (reference position described above)
of the traverse region R at the start of the winding oper-
ation. The position control is carried out during the wind-
ing operation, simultaneously with the control ofthe angle
adjustment of the contact roller 25, for example. Herein-
after, two control examples will be described. Broadly
speaking, the first control example (see FIG. 7B) is a
control example of maintaining substantially the same
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positional relationship in the predetermined direction be-
tween the traverse region R and the bobbin B. The sec-
ond control example (see FIG. 7C) is a control example
in which the traverse region R is gradually moved toward
the slit S side in the predetermined direction during the
winding operation.

[0069] In the first control example and the second con-
trol example, a control procedure is common. To begin
with, the controller 28 acquires target information related
to a target position (or a movement amount of the sup-
porting member 26) in the predetermined direction of the
traverse region R in which the bending of the bobbin hold-
er 24 accompanying the thickening of the package P and
the angle adjustment of the supporting member 26 with
respect to the bending are taken into consideration. The
information may be stored in advance in the RAM of the
controller 28 as, for example, a table in which time and
position (or movement amount) are associated with each
other. Alternatively, the information may be derived
based on a predetermined calculation formula or the like
using a detection result by a sensor (not illustrated) that
detects information on the bending amount of the bobbin
holder 24 and a detection result by a sensor (not illus-
trated) that detects information on the angle of the sup-
porting member 26. Based on such target information,
the controller 28 appropriately controls the movement
drive unit 50, thereby performing the position control in
the predetermined direction of the traverse region R dur-
ing the winding operation.

[0070] The specific content of the target information
described above is different from each other between the
first control example and the second control example. In
the first control example, the target information is deter-
mined such that a positional relationship in the predeter-
mined direction between the traverse region R of acertain
traverse guide 32 and the bobbin B corresponding to the
traverse guide 32 does not change with time (i.e., so that
the relative position in the predetermined direction does
not change with time) . That is, not only before the start
of the winding operation but also during the winding op-
eration, the movement drive unit 50 is controlled so as
to reduce the positional displacement in the predeter-
mined direction between the traverse region R and the
bobbin B. Thus, deformation of the package P in the pre-
determined direction is suppressed (see FIG. 7B). More
specifically, as shown in FIG. 8A for example, the shape
of an end face E1 on one side in the predetermined di-
rection of the package P and the shape of an end face
E2 on the other side in the predetermined direction can
be made symmetrical in the predetermined direction.
[0071] On the other hand, in the second control exam-
ple, the target information is determined such that the
traverse region R gradually displaces to at least one side
(side where the slit S is formed) in the predetermined
direction with respect to the bobbin B (see the full-line
arrow in FIG. 7C). This causes the outer circumference
of the package P to be intentionally slightly displaced to
one side in the predetermined direction (see FIG. 7C).
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[0072] Before the second control example is explained
in more detail, a purpose of carrying out the second con-
trol example will be explained. As described above, in
general, as the package P becomes thicker, the radially
inner portion of the package P tends to bulge in the pre-
determined direction. That is, a compressive force gen-
erated by the yarn tension at the radially outer part of the
package P acts on the radially intermediate portion (in-
termediate layer portion) of the yarn layer, and the bulge
is generated. Due to this, the end faces E1 and E2 bulge
in the predetermined direction (see FIG. 8A and the like).
For example, when the positional relationship between
the bobbin B and the traverse region R is maintained
constant in the predetermined direction from the start to
the end of the winding operation (see the two-dot chain
line in the package P of FIG. 8B), the end faces E1 and
E2 bulge to the same extent in the predetermined direc-
tion (see FIGS. 8A and 8B). In this case, when the length
in the predetermined direction of the traverse region R
is Lr, a size (bulge amount of the end faces E1 and E2)
in the predetermined direction of the bulge is dLr, and
the length in the predetermined direction of the yarn layer
ofthe package PisLr2,"Lr2=Lr+2 X dLr"is established.
As shown in the cross section of FIG. 8B (cross section
of the package P shown in FIG. 8A), the radially interme-
diate portion (intermediate layer portion) of the yarn layer
tends to bulge the most in the predetermined direction.
Since such abulge occurs, when the bobbin B is mounted
to the bobbin holder 24 such that the slit S is arranged
on one side in the predetermined direction, there is a high
risk that the yarn Y tends to protrude from the bobbin B
on the other side in the predetermined direction of the
bobbin B. Alternatively, even if a serious problem that
the yarn Y protrudes from the bobbin B does not occur,
the following problem may also occur when the margin
part of the end portion on the other side in the predeter-
mined direction of the bobbin B is narrow. Generally, the
plurality of completed packages P are transported in a
state of being placed on a tray (not illustrated) on which
the plurality of packages P can be placed. Here, a plurality
of holes (not illustrated) into which the end portions on
the other side in the predetermined direction of the plu-
rality of bobbins B can be inserted are formed on a place-
ment surface (not illustrated) of the tray. In other words,
the plurality of packages P placed on the tray are trans-
ported in a state where the axial direction of each bobbin
B is substantially parallel to the up-down direction and
the end face of the package P is substantially parallel to
the horizontal direction. When each bobbin B is firmly
inserted into each hole, the plurality of packages P are
stably transported. However, if the margin part is narrow,
the bobbin B is not firmly inserted into the hole, and the
package P easily falls. When the bobbin B is not firmly
inserted into the hole as described above, there is a pos-
sibility that the package P is displaced in the horizontal
direction on the placement surface during transportation,
comes into contact with the adjacent package P, and the
package P is damaged.
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[0073] In this regard, the bulge of the end face E2 on
the other side in the predetermined direction of the pack-
age P can be reduced by carrying out the second control
example during the winding operation. In the second con-
trol example, during the winding operation, the controller
28 (1) moves the traverse device 22 only to one side in
the predetermined direction, or (2) moves the traverse
device 22 to one side in the predetermined direction and
then to the other side in the predetermined direction.
[0074] To begin with, the control of the above (1) will
be described. The controller 28 controls the movement
drive unit 50 to gradually move the traverse device 22 to
one side in the predetermined direction from immediately
after the start of the winding operation or after a prede-
termined time has lapsed from the start of the winding
operation (see the full-line arrow in FIG. 7C). The move-
ment amount of the traverse device 22 at this time is
larger than the movement amount of the traverse device
22 in the first control example, for example. More specif-
ically, the traverse region R immediately before the end
of the winding operation is displaced to one side in the
predetermined direction by a predetermined amount with
respect to the traverse region R at the start of the winding
operation. The predetermined amount may be, for exam-
ple, dLr described above (see a two-dot chain line in the
package P of FIG. 8C), or may be another value. Such
control enables the position of the intermediate layer in
the predetermined direction to displace to one side. As
a result, the bulge amount of the end face E1 increases,
and the bulge amount of the end face E2 is suppressed
(see FIG.8C). Therefore, since the bobbin B can be firmly
inserted into the hole of the tray, the package P can be
stably transported.

[0075] Next, the control of the above (2) will be de-
scribed. In the control of (1) above, the radially outer part
of the package P is liable to be greatly biased to one side
in the predetermined direction, which causes concern of
collapsing the shape of the package P. If the traverse
region R moves too much to one side in the predeter-
mined direction, the yarn layer of the package P is also
liable to protrude to one side in the predetermined direc-
tion from the end face of the bobbin B. Therefore, the
control of the above (2) may be performed instead of the
control of the above (1). As an example, to begin with,
the controller 28 controls the movement drive unit 50 to
gradually move the traverse device 22 to one side in the
predetermined direction from immediately after the start
of the winding operation or after a predetermined time
has lapsed from the start of the winding operation (see
the full-line arrow in FIG. 7C). Thereafter, the controller
28 gradually moves the traverse device 22 to the other
side in the predetermined direction (see the broken line
arrow in FIG. 7C). For example, the controller 28 controls
the movement drive unit 50 so that the traverse region
R when the weight of the package P becomes approxi-
mately half of the target weight is displaced by dLr to one
sidein the predetermined direction relative to the traverse
region R at the start of the winding operation (see the
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two-dot chain line in the package P of FIG. 8D). There-
after, the controller 28 controls the movement drive unit
50 so that the position in the predetermined direction of
the traverse region R when the weight of the package P
reaches the target weight substantially coincides with the
position of the traverse region R in the predetermined
direction at the start of the winding operation (see two-
dot chain line in FIG. 8D). This can suppress the bulge
amount of the end face E2, and suppress the radially
outer part of the package P from being biased to one side
in the predetermined direction as compared with the con-
trol of (1). It is most preferable that by such control, as
shown in FIG. 8D, ideally the bulge amount of the end
face E1 in the predetermined direction becomes 2 X dLr
and the bulge amount of the end face E2 in the prede-
termined direction becomes zero. However, the present
invention is not limited thereto, and by reducing the bulg-
ing amount, the margin part of the end portion on the
other side in the predetermined direction of the bobbin B
can be suppressed from being narrowed.

[0076] Asdescribed above, by the movementdrive unit
50 moving the traverse device 22 in at least the prede-
termined direction, the traveling range (traverse region
R) of the yarn Y accompanying the drive of the traverse
guide 32included in the traverse device 22 can be moved
in the predetermined direction. This can suppress the
fluctuation in the relative position between the traverse
region R and the bobbin B in the predetermined direction.
Therefore, it is possible to suppress the occurrence of
the problem of formation of the package P caused by the
fluctuation in the relative position between the traverse
region R and the bobbin B.

[0077] As in the present embodiment, in the configu-
ration in which the traverse region R is fixed with respect
to the traverse device 22 (specifically, a wing type
traverse device), it is particularly effective that the move-
ment drive unit 50 is provided.

[0078] The traverse device 22 includes all of the plu-
rality of traverse guides 32. This can move the traverse
regions R of all the traverse guides 32 by one movement
drive unit 50. Therefore, the structure of the spun yarn
take-up machine 1 can be simplified as compared with
aconfiguration thatrequires a plurality of movementdrive
units (not illustrated).

[0079] The movement drive unit 50 includes the ball
screw mechanism 51 that can adjust the position of the
traverse device 22 in the predetermined direction. This
allows the position of the traverse device 22 to be pre-
cisely adjusted as compared with a configuration in which
the traverse device 22 is moved by the propulsive force
such as an air cylinder (not illustrated), for example.
[0080] The angle adjustment unit 27 adjusts the angle
of the traverse device 22 and the contact roller 25, there-
by suppressing the fluctuation in the contact pressure
among the packages P due to the thickening of the plu-
rality of packages P. However, if the angle is simply ad-
justed alone, the traverse region R is liable to be dis-
placed in the predetermined direction with respect to the
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bobbin B, and the shape of the package P is liable to
collapse. In this regard, in the present embodiment, dis-
placement of the traverse region R in the predetermined
direction with respect to the bobbin B can be suppressed
by the movement drive unit 50, and hence the collapse
of the shape of the package P can be effectively sup-
pressed.

[0081] Similarly to the angle adjustment unit 27, the
movement drive unit 50 is configured to move the sup-
porting member 26. Therefore, the design can be simpli-
fied as compared with the case where the spun yarn take-
up machine 1 is configured to move the traverse device
22 with respect to the supporting member 26.

[0082] The position adjustment of the traverse region
R is carried out during the winding operation. Therefore,
the shape of the package P can be effectively adjusted,
or the shape of the package P can be freely changed to
some extent.

[0083] The spun yarn take-up machine 1 includes a
position information acquisition unit (controller 28 or a
sensor not illustrated). Thus, the displacement amount
of the traverse region R in the predetermined direction
caused by an error in the length of the bobbin B can be
found based on the position information. Therefore, the
displacement of the traverse region R from the bobbin B
in the predetermined direction can be compensated us-
ing the position information.

[0084] The position displacement of the traverse re-
gion R from the bobbin B caused by an error in the length
of the bobbin B can be found in advance by the position
information acquisition unit before the start of the winding
operation. The controller 28 controls the movement drive
unit 50 before the start of the winding operation based
on the position information. Therefore, the position dis-
placement as described above can be effectively com-
pensated.

[0085] As the first control example by the controller 28,
the controller 28 controls the movement drive unit 50 so
as to reduce the positional displacement in the predeter-
mined direction between the traverse region R and the
bobbin B. Such control is particularly effective when it is
desired to make the shape of the package P symmetrical
in the predetermined direction.

[0086] As the second control example by the controller
28, the traverse region R is purposely moved to one side
in the predetermined direction during the winding oper-
ation. Thus, by allowing an increase in the bulge amount
of the end face E1 on one side (side where the margin
of the bobbin B is wide) in the predetermined direction
of the package P, the bulge amount of the end face E2
on the other side (side where the margin of the bobbin B
is narrow) in the predetermined direction of the package
P can be reduced accordingly. Therefore, since the mar-
gin on the other side in the predetermined direction of
the bobbin B can be suppressed from narrowing, the risk
of the yarn Y protruding from the bobbin B and the like
can be reduced.

[0087] As described above, during the winding opera-
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tion, the controller 28 may move the traverse device 22
to one side in the predetermined direction and then to
the other side in the predetermined direction. Thus, the
radially outer part of the package P can be suppressed
from being biased to one side in the predetermined di-
rection while suppressing the margin on the other side
in the predetermined direction of the bobbin B from being
narrowed.

[0088] Next, modifications in which changes are added
to the embodiments will be described. However, those
having the same configurations as those of the above
embodiments are given the same reference numerals,
and the description thereof will be appropriately omitted.
[0089]

(1) The movement drive unit 50 (see FIG. 6) may be
provided in a spun yarn take-up machine 1a as
shown in FIG. 9A. In the spun yarn take-up machine
1a, two winding devices 4A and 4B including the
same function as that of the winding device 4 of the
spun yarn take-up machine 1 are arranged substan-
tially symmetrically regarding the left-right direction.
For example, the winding device 4A has the identical
structure to that of the winding device 4 described
above. The winding device 4B has a structure sub-
stantially symmetrical with the winding device 4A re-
garding the left-right direction. The winding device
4A includes a bobbin holder 24A, and the winding
device 4B includes a bobbin holder 24B. Rear end
portions of the bobbin holders 24A and 24B are can-
tilevered. As shown in FIG. 9B, a plurality of bobbins
B (bobbins BA) mounted to the bobbin holder 24A
and a plurality of bobbins (bobbins BB) mounted to
the bobbin holder 24B are arranged in opposite di-
rections to each other in the front-rear direction. That
is, the slit S of the bobbin BA is located on the front
side, and the slit S of the bobbin BB is located on
the rear side. In such a configuration, when the bob-
bin holder 24A and the bobbin holder 24B are rota-
tionally driven in opposite directions to each other,
the winding direction of the yarn Y wound around the
bobbin BA and the winding direction of the yarn Y
wound around the bobbin BB can be made the same.
Thus, the package P described above can be formed
by both the winding device 4A and the winding device
4B. Here, in a case where the movement drive unit
50 (see FIG. 6) is not provided, when the bobbin
holders 24A and 24B are bent downward accompa-
nying the thickening of the package P, the following
problem can occur due to the orientation of the bob-
bin BA and the orientation of the bobbin BB being
opposite to each other. That s, in the winding device
4A, the package P can be distorted to the side op-
posite to the slit S in the predetermined direction. On
the otherhand, inthe winding device 4B, the package
P can be distorted on the slit S side in the predeter-
mined direction. As described above, the packages
P having different shapes are liable to be formed by
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the winding device 4A and the winding device 4B. In
this regard, the above-described problem can be
avoided by providing the movement drive unit 50 to
each of both the winding device 4A and the winding
device 4B of the spun yarn take-up machine 1a. The
first control example described above may be carried
out in the spun yarn take-up machine 1a. Alterna-
tively, the second control example may be carried
out. When the second control example is carried out
in the spun yarn take-up machine 1a, considering
that the orientation of the bobbin BA and the orien-
tation of the bobbin BB are opposite to each other,
the movement amount of the traverse region R by
the movement drive unit 50 may be made different
between the winding device 4A and the winding de-
vice 4B.

(2) In the embodiments described above, the move-
ment drive unit 50 includes the ball screw mecha-
nism51, butthe presentinventionis notlimited there-
to. For example, the movement drive unit 50 may
include a rack and pinion mechanism (not illustrat-
ed). Alternatively, the movement drive unit 50 may
be configured to move the traverse device 22 by the
pressure of a fluid, such as an air cylinder (not illus-
trated).

(3) Inthe embodiments described above, the winding
device 4 includes the angle adjustment unit 27, but
the present invention is not limited thereto. Even in
a configuration in which the winding device 4 does
not include the angle adjustment unit 27, the bobbin
holder 24 is bent accompanying the thickening of the
package P, whereby the positional relationship be-
tween the traverse region R and the bobbin B can
be displaced. In such a configuration, it is effective
to move the traverse device 22 in at least the prede-
termined direction by the movement drive unit 50.
(4) In the embodiments described above, the bobbin
holder 24 is cantilevered, but the present invention
is not limited thereto. The bobbin holder 24 may be
held at both end portions (i.e., the bobbin holder 24
may be suppressed from being bent accompanying
the thickening of the package P). Even in such a
configuration, the positional relationship between
the traverse region R and the bobbin B in the prede-
termined direction can be displaced due to an error
in the entire length of the plurality of bobbins B. In
such a configuration, it is effective to move the
traverse device 22 in at least the predetermined di-
rection by the movement drive unit 50.

(5) In the embodiments described above, the con-
troller 28 controls the movement drive unit 50 to
move the traverse device 22 both before the start of
the winding operation and during the winding oper-
ation, but the presentinvention is not limited thereto.
The controller 28 may control the movement drive
unit 50 only at one timing of before the start of the
winding operation and during the winding operation.
(6) In the embodiments described above, the con-
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troller 28 controls the movement drive unit 50 based
on various types of information, but the present in-
vention is not limited thereto. For example, the po-
sitional displacement in the predetermined direction
between the traverse region R and the bobbin B
caused by an error in the entire length of the plurality
of bobbins B may be compensated via the operator
as shown below. That is, the operator may acquire
information related to the entire length of the plurality
of bobbins B in advance by some method. Based on
the information, the operator may derive the infor-
mation related to the movement amount of the
traverse device 22 by the movement drive unit 50,
and input the information to the operation unit not
illustrated. The movement drive unit 50 may move
the traverse device 22 based on the information input
to the operation unit.

(7) In the embodiments described above, the angle
adjustment unit 27 moves the rear end portion of the
supporting member 26 in the up-down direction, but
the present invention is not limited thereto. For ex-
ample, the position of the rear end portion of the sup-
porting member 26 in the up-down direction may be
fixed, and the angle adjustment unit 27 may be con-
figured to move the front end portion of the support-
ing member 26 in the up-down direction. Alternative-
ly, both the front end portion and the rear end portion
of the supporting member 26 may be configured to
be individually movable in the up-down direction. The
supporting member 26 is swingably supported by
the frame 20b, the present invention is not limited
thereto. The supporting member 26 may be config-
ured to be linearly moved and driven in a direction
perpendicular to the front-rear direction, for example.
(8) In the embodiments described above, the
traverse device 22 is attached to the supporting
member 26. That is, when the supporting member
26 is moved by the movement drive unit 50, the
traverse device 22 is also moved integrally with the
supporting member 26. However, the traverse de-
vice 22 may not necessarily be configured to move
integrally with the supporting member 26. That is,
for example, the supporting member 26 may include
arail member notillustrated, and the traverse device
22 may be configured to be movable with respect to
the supporting member 26 along the rail. A move-
ment drive unit (not illustrated) configured to move
the traverse device 22 with respect to the supporting
member 26 may be provided.

(9) In the embodiments described above, all the
traverse guides 32 belonging to the winding device
4 are included in the traverse device 22. In other
words, in the embodiments described above, all the
traverse guides 32 are driven by the traverse motor
33, which is a common drive source. However, the
presentinvention is not limited thereto. For example,
the same number of traverse devices (notillustrated)
as the number of the traverse guides 32 may be pro-
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vided. That is, a plurality of traverse devices may
individually drive the plurality of traverse guides 32
by a traverse motor (not illustrated) provided in each
of the traverse devices. Alternatively, for example, a
plurality of traverse devices each including a plurality
of traverse guides 32 may be provided. Also in this
case, each traverse device may include a traverse
motor (not illustrated). Thus, in the configuration in
which the plurality of traverse devices are provided,
a movement drive unit (not illustrated) that individu-
ally moves and drives each traverse device in the
predetermined direction may be provided. Alterna-
tively, all of the plurality of traverse devices may not
necessarily be moved and driven in the predeter-
mined direction. Only some of the plurality of traverse
devices may be moved and driven by the movement
drive unit.

(10) In the embodiments described above, the
traverse device 22 is a wing type traverse device.
However, the form of the traverse device 22 is not
limited thereto. For example, the traverse device 22
may be an arm type traverse device including an arm
61 (shown in FIG. 9) for swinging the traverse guide
32, and a motor (not illustrated) for swingably driving
the arm. That is, the traverse guide 32 may be at-
tached to the leading end portion of the arm 61 to be
swingably driven, and may be configured to traverse
the yarnY by swinging. Even in such a configuration,
the traverse region R is fixed to the housing 31. Al-
ternatively, the traverse device 22 may include an
endless belt (not illustrated) to which the traverse
guide 32 is fixed, a motor (not illustrated) for recip-
rocating and driving the endless belt, and a plurality
of pulleys (not illustrated) around which the endless
belt is wound. In such a configuration, the position
(and/or length) in the predetermined direction of the
traverse region R can be changed during the winding
operation, but the entire traverse device 22 may be
moved by the movement drive unit 50.

(11) In the embodiments described above, the
traverse region R is fixed with respect to the housing
31 (i.e., itis fixed with respect to the traverse device
22), but the present invention is not limited thereto.
For example, a movement drive unit that moves the
center position of the traverse region R in the pre-
determined direction with respect to the housing 31
may be provided.

(12) The present invention is not limited to the spun
yarn take-up machine 1 or 1a described above, and
is applicable to a yarn winder that winds a plurality
ofyarns Y around the plurality of bobbins B arranged
side by side in a predetermined direction.

Claims

A yarn winder (1) that winds a plurality of yarns (Y)
around a plurality of bobbins (B) to form a plurality

10

15

20

25

30

35

40

45

50

55

14

of packages (P), the yarn winder (1) comprising:

a bobbin holder (24) that is arranged to extend
in a predetermined direction and holds the plu-
rality of bobbins (B) side by side in the predeter-
mined direction;

a plurality of traverse guides (32) for traversing
each of the plurality of yarns (Y) along the pre-
determined direction;

a traverse device (22) that includes at least one
of the plurality of traverse guides (32) and is con-
figured to drive the at least one traverse guide
(32);

a movement drive unit (50) that moves the
traverse device (22) at least in the predeter-
mined direction;

wherein the yarn winder is characterised by
further comprising

a position information acquisition unit (28) that
acquires position information related to a posi-
tion of a predetermined part of the plurality of
bobbins (B) in the predetermined direction.

2. Theyarn winder (1) according to claim 1 comprising

a second controller (28), wherein

the second controller (28) controls the move-
ment drive unit (50) before starting a winding
operation of winding each of the plurality of yarns
(Y) around the plurality of bobbins (B) based on
the position information.

3. The yarn winder (1) according to claim 1 or 2 com-

prising:

a third controller (28), wherein
the third controller (28) controls the movement
drive unit (50) to reduce a position displacement
in the predetermined direction between the
traverse region (R) of the at least one traverse
guide (32) and the bobbin (B).

4. The yarn winder (1) according to any one of claims

1 to 3, wherein

the bobbin holder (24) is cantilevered to extend
at least in a horizontal direction, and

the yarn winder includes

a contact roller (25) that is disposed to extend
at least in the predetermined direction and ap-
plies a contact pressure to the plurality of pack-
ages (P), and

an angle adjustment unit (27) configured to be
able to adjust an angle of the traverse device
(22) and the contact roller (25) with respect to
the horizontal direction.

5. Theyarnwinder (1) according to claim 4, comprising
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a supporting member (26) that supports the
traverse device (22) and the contact roller (25),
and is configured to be movable by the angle
adjustment unit (27), wherein

the movement drive unit (50) is configured to
move the supporting member (26) at least in the
predetermined direction.

The yarn winder (1) according to any one of claims
1 to 5, wherein

a traverse region (R) of the at least one traverse
guide (32) is fixed with respect to the traverse device
(22).

The yarn winder (1) according to claim 6, wherein

each of the plurality of traverse guides (32) is
configured to traverse each of the plurality of
yarns (Y) by two wing guides (34) that are being
rotationally driven in opposite directions to each
other, or attached to an arm (61) swingably driv-
en.

The yarn winder (1) according to any one of claims
1to 7, wherein

the traverse device (22) includes all of the plurality
of traverse guides (32).

The yarn winder (1) according to any one of claims
1 to 8, wherein

the movement drive unit (50) includes a linear actu-
ator (51) configured to be able to adjust a position
of the traverse device (22) in the predetermined di-
rection.

The yarn winder (1) according to any one of claims
1to 9, comprising

a first controller (28), wherein

the first controller (28) controls the movement
drive unit (50) during a winding operation of
winding each of the plurality of yarns (Y) around
the plurality of bobbins (B).

The yarn winder (1) according to any one of claims
1 to 10, wherein

each bobbin (B) held by the bobbin holder (24)
is formed with a slit (S) in which the yarn is
threaded at an end portion on one side in the
predetermined direction,

the yarn winder (1) includes a fourth controller
(28), and

the fourth controller (28) controls the movement
drive unit (50) to move the traverse device (22)
to the one side at least in the predetermined di-
rection during a winding operation of winding
each of the plurality of yarns (Y) around the plu-
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rality of bobbins (B).

12. The yarn winder (1) according to claim 11, wherein

during the winding operation, the fourth controller
(28) moves the traverse device (22) to the one side
in the predetermined direction and then moves the
traverse device (22) to the other side in the prede-
termined direction.

Patentanspriiche

Fadenwickler (1), der eine Vielzahl von Faden (Y)
um eine Vielzahl von Spulen (B) wickelt, um eine
Vielzahl von Einheiten (P) zu bilden, wobei der Fa-
denwickler (1) Folgendes umfasst:

einen Spulenhalter (24), der angeordnet ist, um
sich in eine vorbestimmte Richtung zu erstre-
cken und die Vielzahl von Spulen (B) nebenei-
nander in der vorbestimmten Richtung zu hal-
ten;

eine Vielzahl von Traversierfiihrungen (32) zum
Uberqueren jedes der Vielzahl von Faden (Y)
entlang der vorbestimmten Richtung;

eine Traversiervorrichtung (22), die mindestens
eine der mehreren Traversierfiihrungen (32)
einschlief3t und konfiguriert ist, um die mindes-
tens eine Traversierfiihrung (32) anzutreiben;
eine Bewegungsantriebseinheit (50), die die
Traversiervorrichtung (22) zumindest in die vor-
bestimmte Richtung bewegt;

wobei der Fadenwickler dadurch gekenn-
zeichnet ist, dass er weiter

eine  Positionsinformationserfassungseinheit
(28) umfasst, die Positionsinformationen in Be-
zug auf eine Position eines vorbestimmten Teils
der Vielzahl von Spulen (B) in der vorbestimm-
ten Richtung erfasst.

2. Fadenwickler (1) nach Anspruch 1, umfassend eine

zweite Steuereinheit (28), wobei

die zweite Steuereinheit (28) die Bewegungsan-
triebseinheit (50) vor dem Starten eines Wickelvor-
gangs zum Aufwickeln jedes der mehreren Faden
(Y)umdie Vielzahl von Spulen (B) auf der Grundlage
der Positionsinformationen steuert.

Fadenwickler (1) nach Anspruch 1 oder 2, umfas-
send:

eine dritte Steuereinheit (28), wobei

die dritte Steuereinheit (28) die Bewegungsan-
triebseinheit (50) steuert, um eine Positionsver-
schiebung in der vorbestimmten Richtung zwi-
schen dem Verfahrbereich (R) der mindestens
einen Verfahrfiihrung (32) und der Spule (B) zu
verringern.
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Fadenwickler (1) nach einem der Anspriiche 1 bis
3, wobei

der Spulenhalter (24) freitragend ist, um sich
mindestens in horizontaler Richtung zu erstre-
cken, und

der Fadenwickler

eine Kontaktwalze (25) einschlielft, die so an-
geordnetist, dass sie sich mindestensin die vor-
bestimmte Richtung erstreckt und einen Kon-
taktdruck auf die Vielzahl von Einheiten (P) aus-
Ubt, und

eine Winkeleinstelleinheit (27), die konfiguriert
ist, um einen Winkel der Traversiervorrichtung
(22) und der Kontaktwalze (25) in Bezug auf die
horizontale Richtung einstellen kann.

Fadenwickler (1) nach Anspruch 4, umfassend ein
Stltzelement (26), das die Traversiervorrichtung
(22) und die Kontaktrolle (25) stiitzt und konfiguriert
ist, um durch die Winkeleinstelleinheit (27) bewegt
werden zu kbnnen, wobei

die Bewegungsantriebseinheit (50) so konfiguriert
ist, dass sie das Stitzelement (26) zumindest in die
vorbestimmte Richtung bewegt.

Fadenwickler (1) nach einem der Anspriiche 1 bis
5, wobei

ein Traversenbereich (R) der mindestens einen Tra-
versierfihrung (32) in Bezug auf die Traversiervor-
richtung (22) befestigt ist.

Fadenwickler (1) nach Anspruch 6, wobei

jeder der Vielzahl von Traversierfihrungen (32) kon-
figuriert ist, um jedes der mehreren Faden (Y) durch
zwei Fligelfihrungen (34) zu fihren, die in entge-
gengesetzte Richtungen drehend angetrieben wer-
den oder an einem schwenkbar angetriebenen Arm
(61) angebracht sind.

Fadenwickler (1) nach einem der Anspriiche 1 bis
7, wobei

die Traversiervorrichtung (22) alle der Vielzahl von
Traversierfihrungen (32) einschlief3t.

Fadenwickler (1) nach einem der Anspriiche 1 bis
8, wobei

die Bewegungsantriebseinheit (50) einen Linearan-
trieb (51) einschlieBt, der konfiguriert ist, um eine
Position der Traversiervorrichtung (22) in der vorbe-
stimmten Richtung einstellen zu kénnen.

Fadenwickler (1) nach einem der Anspriiche 1 bis
9, umfassend

eine erste Steuereinheit (28), wobei
die erste Steuereinheit (28) die Bewegungsan-
triebseinheit (50) wahrend eines Aufwickelvor-

(]

10

15

20

25

30

35

40

45

50

55

16

gangs steuert, bei dem jedes der mehreren Fa-
den (Y) um die mehreren Spulen (B) gewickelt
wird.

11. Fadenwickler (1) nach einem der Anspriiche 1 bis

10, wobei

jede Spule (B), die von dem Spulenhalter (24)
gehalten wird, mit einem Schlitz (S) gebildet ist,
in den der Faden an einem Endabschnitt auf ei-
ner Seite in der vorbestimmten Richtung einge-
fadelt wird.

der Fadenwickler (1) eine vierte Steuereinheit
(28) einschlieft, und

die vierte Steuereinheit (28) die Bewegungsan-
triebseinheit (50) steuert, um die Traversiervor-
richtung (22) wahrend eines Aufwickelvorgangs
des Aufwickelns jedes der mehreren Faden (Y)
um die mehreren Spulen (B) zumindest in der
vorbestimmten Richtung zu einer Seite zu be-
wegen.

12. Fadenwickler (1) nach Anspruch 11, wobei

die vierte Steuereinheit (28) die Traversiervorrich-
tung (22) wahrend des Wickelvorgangs zur einen
Seite in die vorbestimmte Richtung bewegt und die
Traversiervorrichtung (22) dann zur anderen Seite
in die vorbestimmte Richtung bewegt.

Revendications

Enrouleur (1) de fils qui enroule une pluralité de fils
(Y) autour d’une pluralité de bobines (B) pour former
une pluralité d’enroulements (P), I'enrouleur (1) de
fils comprenant :

un support (24) de bobines qui est agencé pour
s’étendre dans une direction prédéterminée et
maintient la pluralité de bobines (B) cbte a cote
dans la direction prédéterminée ;

une pluralité de guides (32) de défilement pour
faire défiler chacun de la pluralité de fils (Y) le
long de la direction prédéterminée ;

un dispositif (22) de défilement qui inclut au
moins I'un de la pluralité de guides (32) de dé-
filement et est configuré pour entrainer I'au
moins un guide (32) de défilement ;

une unité (50) d’entrainement de mouvement
qui déplace le dispositif (22) de défilement au
moins dans la direction prédéterminée ;

dans lequel I'enrouleur de fils est caractérisé
par le fait qu’il comprend en outre

une unité (28) d’acquisition d’informations de
position qui acquiert des informations de posi-
tion relatives a une position d’'une partie prédé-
terminée de la pluralité de bobines (B) dans la
direction prédéterminée.
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Enrouleur (1) de fils selon la revendication 1 com-
prenant un deuxieme dispositif de commande (28),
dans lequel

le deuxiéme dispositif de commande (28) comman-
de l'unité (50) d’entrainement de mouvement avant
le démarrage d’'une opération de bobinage consis-
tanta enrouler chacun de la pluralité de fils (Y) autour
de la pluralité de bobines (B) sur la base des infor-
mations de position.

Enrouleur (1) de fils selon la revendication 1 ou la
revendication 2 comprenant :

un troisieme dispositif de commande (28), dans
lequel

le troisieme dispositif de commande (28) com-
mande l'unité (50) d’entrainement de mouve-
ment pour réduire un déplacement de position
dans la direction prédéterminée entre la région
(R) de défilement de I'au moins un guide (32)
de défilement et la bobine (B).

4. Enrouleur (1) de fils selon 'une quelconque des re-

vendications 1 a 3, dans lequel

le support (24) de bobines est en porte-a-faux
pour s’étendre au moins dans une direction ho-
rizontale, et

I'enrouleur de fils inclut

un rouleau de contact (25) qui est disposé pour
s’étendre au moins dans la direction prédéter-
minée et applique une pression de contact sur
la pluralité d’enroulements (P), et

une unité (27) d’ajustement d’angle configurée
pour étre apte a ajuster un angle du dispositif
(22) de défilement et du rouleau de contact (25)
par rapport a la direction horizontale.

Enrouleur (1) de fils selon la revendication 4, com-
prenant un élément de support (26) qui supporte le
dispositif (22) de défilement et le rouleau de contact
(25), et est configuré pour pouvoir étre déplacé par
'unité (27) d’ajustement d’angle, dans lequel
I'unité (50) d’entrainement de mouvement est con-
figurée pour déplacer I'élément de support (26) au
moins dans la direction prédéterminée.

Enrouleur (1) de fils selon I'une quelconque des re-
vendications 1 a 5, dans lequel

une région (R) de défilement de 'au moins un guide
(32) de défilement est fixe par rapport au dispositif
(22) de défilement.

Enrouleur (1) de fils selon la revendication 6, dans
lequel

chacun de la pluralité de guides (32) de défilement
est configuré pour faire défiler chacun de la pluralité
de fils (Y) par deux guide-fils a bras d’ailette (34) qui
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32

sont entrainés en rotation dans des directions oppo-
sées l'un par rapport a I'autre ou fixés a un bras (61)
entrainé de maniére oscillante.

Enrouleur (1) de fils selon 'une quelconque des re-
vendications 1 a 7, dans lequel

le dispositif (22) de défilement inclut la totalité de la
pluralité de guides (32) de défilement.

Enrouleur (1) de fils selon 'une quelconque des re-
vendications 1 a 8, dans lequel

I'unité (50) d’entrainement de mouvement inclut un
actionneur linéaire (51) configuré pour étre apte a
ajuster une position du dispositif (22) de défilement
dans la direction prédéterminée.

Enrouleur (1) de fils selon 'une quelconque des re-
vendications 1 a 9, comprenant

un premier dispositif de commande (28), dans
lequel

le premier dispositif de commande (28) com-
mande l'unité (50) d’entrainement de mouve-
ment pendant une opération de bobinage con-
sistant a enrouler chacun de la pluralité de fils
(Y) autour de la pluralité de bobines (B).

Enrouleur (1) de fils selon 'une quelconque des re-
vendications 1 a 10, dans lequel

chaque bobine (B) maintenue parle support (24)
de bobines est formée avec une fente (S) dans
laquelle le fil est enfilé au niveau d’'une portion
d’extrémité sur un coété dans la direction prédé-
terminée,

I’enrouleur (1) de fils inclut un quatrieme dispo-
sitif de commande (28), et

le quatrieme dispositif de commande (28) com-
mande l'unité (50) d’entrainement de mouve-
ment pour déplacer le dispositif (22) de défile-
ment vers le c6té au moins dans la direction pré-
déterminée pendant une opération de bobinage
consistant a enrouler chacun de la pluralité de
fils (Y) autour de la pluralité de bobines (B).

Enrouleur (1) de fils selon la revendication 11, dans
lequel

pendant I'opération de bobinage, le quatrieme dis-
positif de commande (28) déplace le dispositif (22)
de défilement vers le cété dans la direction prédé-
terminée et ensuite déplace le dispositif (22) de dé-
filement vers 'autre c6té dans la direction prédéter-
minée.



EP 4 005 959 B1

FIG.1

4
%// 28

/
CONTROLLER

—46

N
~J

\

2
1
\

4
{
i
i
-
(&3]

20b

o
N

L

[P S ———— |

e e e

UP

RIGHT
FRONT REAR

DOWN

18



EP 4 005 959 B1

FIG.2

uP

FRONT
LEFT RIGHT

DOWN

19



EP 4 005 959 B1

FIG.3
PREDETERMINED
(a) DIRECTION' | 20 /4
46 20
29 42 & / @

44 41 26
31
42 / | \i 27
\ _ ! R L
32 —\EDDDDUDDQDEQEDD:’E?
20b =
43
29 //: 5 |
247 23
UP
RIGHT
FRONT REAR
DOWN
PREDETERMINED
(b) DIRECTION 4
20 /
46 20a
44 41 26 3 22 42\ & -~
VN 27
- (‘ 14 ! /—Jl”/’
32
20b
25
24
UP

RIGHT
FRONT REAR

DOWN

20



EP 4 005 959 B1

FIG.4
(a) PREDETERMINED (b) PREDETERMINED
DIRECTION DIRECTION
ONE SIDE <—— OTHER SIDE ONE SIDE <—— OTHER SIDE
[ ] [ ]
st~ | (R R,y 82 2231+ | n 32 A
)/ e e
00 oj|o]
i I
1
et .
B VS
: ; : N ’
L ZENum I
wp  Ht I |
“S ) i I O v
FRONT+ REAR FRONTV—}—» REAR ™5,
DOWN DOWN
(c) (d)
Péa LS P'lgb Péa L?1 P}b
! I
| I
| I
! |
SRR L——
P2a L2 p2p psa L2 P2
PREDggg]I@IMOIhI\IIED PR%?FETthgNED
DI ECTION
ONE SIDE <— OTHER SDE ONE SIDE < OTHER SIDE

UP

FRONT+ REAR

DOWN

21

up

FRONT‘—I——> REAR

DOWN



EP 4 005 959 B1

FIG.5

)

llllllll

FRONT<——-> REAR

\\

———

22



N 55
T 52
o1

46
)

EP 4 005 959 B1

20a” ~—1

DIRECTION
46a--._

PREDETERMINED
ONE SIDE =<— OTHER SIDE

42

FIG.6

upP

ZIN\_-23

LN T

25

4
N

N\_ o

FRONT+ REAR

DOWN

23



FIG.7

(a) BEFORE STARTING WINDING

44 41 26
R
"J 22
I R, 32
ol b
20b 25
s
2~ ||
B — 3
UP

FRONT + REAR

DOWN

EP 4 005 959 B1

(b) FIRST CONTROL EXAMPLE ~ (c) SECOND CONTROL EXAMPLE

DURING WINDING DURING WINDING
44 41 26 44 —-—> 41 26
;) <) ) <— )/
d - il
31 L 32 31 - 32
N J':L‘ R é N R !613_)! é
oo ojjo]
20b ~+H 2;-3 20b A 2\5
— \ — ] \
- sm NINE
S\\ S«\ :
ij; [ 2~ [l [
B~ M1 [ s~ M |
up N T
=] P

FRONT *—I——‘ REAR

DOWN

24

FRONT‘—I—’ REAR

DOWN



EP 4 005 959 B1

FIG.8
(a)
dLr Lr2 dLr
N Lr L/
EZ\\X>
P—xL- ]
S-—\“r‘ \ a8
\‘
t
|
|
|
T —E1
B

PREDETERMINED DIRECTION
ONE SIDE <—= OTHER SIDE

(c)
I l
§ \
\
\ \\
| \
\
\ |
Lr
E1
P Pl e A S
i \
: \
§ \
N N
B \ y
E2
PREDETERMINED DIRECTION

ONE SIDE =——> OTHER SIDE

25

(b)

dLr Lr2 dLr
\ ! Lr
|

‘ -‘

LIS II i

7[////‘/4'77/////////////////////////////4}53( 7
\
/ \
A \i
\ N
\ \

B

PREDETERMINED DIRECTION
ONE SIDE <— OTHER SIDE

PREDETERMINED DIRECTION
ONE SIDE =— OTHER SIDE



EP 4 005 959 B1

FIG.9

(a)

4A

99

/
C-7-3

25

24A

)

|||||||||||||

A N

B(B)

lllllllllllll

248 B

26



EP 4 005 959 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 2012158436 A [0002] [0003] «  JP S58224973 A [0004]
«  JP 2019214474 A [0002] [0004] [0044]

27



	bibliography
	description
	claims
	drawings
	cited references

