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(54) YARN WINDER

(57) A spun yarn take-upmachinewinds a plurality of
yarns around a plurality of bobbins to form a plurality of
packages. The spun yarn take-up machine includes: a
bobbin holder that is arranged to extend in a predeter-
mined direction and holds the plurality of bobbins side by
side in the predetermined direction; a plurality of traverse
guides for traversing each of the plurality of yarns along
the predetermined direction; a traverse device that in-
cludes at least one of the plurality of traverse guides and
is configured to drive the at least one traverse guide; and
a movement drive unit that moves the traverse device at
least in the predetermined direction.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention 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
aplurality of bobbins to formaplurality of packages.More
specifically, the yarnwinder includes a bobbin holder and
a plurality of traverse devices (hereinafter, traverse de-
vices). Thebobbinholder extendsalongapredetermined
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 plur-
ality 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
package by applying a contact pressure to the outer
circumference of the package by a contact roller extend-
ing substantially parallel to the bobbin holder. The bobbin
holder is cantilevered substantially horizontally. In such a
configuration, 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.Thebendingamount of thebobbin
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
bobbins, 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 bobbin holder substantially in parallel by
a tilting mechanism (angle adjustment unit) that actively
tilts the contact roller.
[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
formedat anendportion in thepredetermineddirection of
each bobbin. JP 2019‑214474A discloses a yarn thread-
ingmechanism 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 threadingmechanism is configured to be able to
adjust the position of the guide in the predetermined

direction. This suppresses the occurrence of the yarn
threading error.

SUMMARY OF THE INVENTION

[0005] While a countermeasure against the above pro-
blem 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
traverseguidehasnotbeen regardedasaproblemso far,
and no countermeasure has been particularly required.
However, the inventor of the present application has
found that when the bobbin holder is further lengthened,
a problem caused by the traverse region being displaced
in the predetermined direction with respect to the bobbin
may become apparent. That is, when the positional re-
lationship fluctuates due to the lengthening of the bobbin
holder, the yarn winding position on the bobbin in the
predetermined direction fluctuates. Due to this, problems
such as shape disturbance of the package may occur.
[0006] An object of the present invention, disclosure
and items is to suppress the occurrence of the problemof
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.
[0007] According to the first aspect of the invention, a
yarnwinder is a yarnwinder 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
predetermined direction; a plurality of traverse guides
for traversing each of the plurality of yarns along the
predetermined direction; a traverse device that includes
at least one of the plurality of traverse guides and is
configured to drive the at least one traverse guide; and
a movement drive unit that moves the traverse device at
least in the predetermined direction.
[0008] In the present invention, bymoving the traverse
device in at least the predetermined direction by the
movement drive unit, a traveling range (traverse region)
of the yarn associatedwith the drive of the traverse guide
included in the traverse device can be moved in the
predetermined direction. This can suppress the fluctua-
tion in the relative position between the traverse region
and thebobbin in thepredetermineddirection. Therefore,
it is possible to suppress theoccurrenceof the problemof
the package formation caused by the fluctuation in the
relative position between the traverse region and the
bobbin.
[0009] According to the secondaspect of the invention,
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.
[0010] In the configuration in which the traverse region
is fixedwith respect to the traversedevice, it is particularly
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effective that themovementdriveunit is providedas in the
present invention.
[0011] According to the third aspect of the invention,
the yarn winder of the second aspect is 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 arebeing rotationally driven in opposite direc-
tions to each other, or attached to an arm swingably
driven.
[0012] As a specific example of the configuration in
which the traverse region is fixed with respect to the
traversedevice, each traverseguidehas twowingguides
(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 invention.
[0013] According to the fourth aspect of the invention,
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.
[0014] In the present invention, the traverse regions of
all the 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.
[0015] According to the fifth aspect of the invention, the
yarn winder of any one of the first to fourth aspects is
arranged so that the movement drive unit includes a
linear actuator configured to be able to adjust a position
of the traverse device in the predetermined direction.
[0016] 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
device is required. In the present invention, the position
of the traverse device can be precisely adjusted as
compared with a configuration (for example, an air cy-
linder) in which the traverse device is moved simply by
the propulsive force.
[0017] According to the sixth aspect of the invention,
the yarn winder of any one of the first to fifth aspects is
arranged so that the bobbin holder is cantilevered to
extend at least in a horizontal direction, and the yarn
windingmachine includesacontact roller that is disposed
to extend 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.
[0018] In the present invention, the angle adjustment
unit adjusts the angle of the traverse device and the
contact 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 displaced in the predetermined direction with
respect to the bobbin, and the package shape is liable to
collapse. In this regard, in the present invention, displa-
cement of the traverse region in the predetermined direc-
tion with respect to the bobbin can be suppressed by the

movement drive unit, and hence the collapse of the
package shape can be effectively suppressed.
[0019] According to the seventh aspect of the inven-
tion, the yarn winder of the sixth aspect further includes a
supportingmember that supports the traversedeviceand
the contact roller and is configured to be movable by the
angle adjustment unit, and the movement drive unit is
configured tomove the supportingmember at least in the
predetermined direction.
[0020] In the present invention, similarly to the angle
adjustment unit, themovement 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.
[0021] According to the eighth aspect of the invention,
the yarn winder of any one of the first to seventh aspects
further includes a first controller, and the first controller
controls themovement drive unit during awinding opera-
tion of winding each of the plurality of yarns around the
plurality of bobbins.
[0022] In thepresent invention, thepositionadjustment
of the traverse region is carried out during the winding
operation. Therefore, the shape of the package can be
effectively adjusted, or the shape of the package can be
freely changed to some extent.
[0023] According to the ninth aspect of the invention,
the yarn winder of any one of the first to eighth aspects
further includes a position information acquisition unit
that acquires position information related to a position
of a predetermined part of the plurality of bobbins in the
predetermined direction.
[0024] In the present invention, the displacement
amount of the traverse region in the predetermined direc-
tion caused by an error of a bobbin length can be found
based on the position information. Therefore, the displa-
cement of the traverse region from the bobbin in the
predetermined direction can be compensated using
the position information.
[0025] According to the tenth aspect of the invention,
the yarn winder of the ninth aspect further includes a
second controller, 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 bobbins based on the position information.
[0026] A position displacement of the traverse region
with respect to the bobbin caused by an error of the
bobbin length can be found in advance before the start
of the winding operation. Therefore, according to the
present invention, the position displacement as de-
scribed above can be effectively compensated.
[0027] According to the eleventh aspect of the inven-
tion, theyarnwinder of anyoneof thefirst to tenthaspects
further includes a third controller, wherein the third con-
troller controls the movement drive unit to reduce a
position displacement in the predetermined direction
between the traverse region of the at least one traverse
guide and the bobbin.
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[0028] The present invention is particularly effective
when it is desired to make the shape of the package
symmetrical in the predetermined direction.
[0029] According to the twelfth aspect of the invention,
the yarn winder of any one of the first to eleventh aspects
is arranged so that eachbobbin held by the bobbin holder
is formedwith aslit towhich the yarn is threadedat anend
portion on one side in the predetermined direction, the
yarn winder includes a fourth controller, and, during a
winding operation ofwinding each of the plurality of yarns
around the plurality of bobbins, the fourth controller con-
trols themovement drive unit tomove the traverse device
to the one side at least in the predetermined direction.
[0030] 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 prede-
termined 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 predetermined direction. Therefore, there is a high
risk that the yarn tends to protrudemore on the other side
in the predetermined direction than on the one side in the
predetermined direction of the bobbin.
[0031] In the present invention, 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
direction of the package can be reduced accordingly.
Therefore, since the margin on the other side in the
predetermineddirectionof thebobbin canbesuppressed
from narrowing, the risk of the yarn protruding from the
bobbin and the like can be reduced.
[0032] In a yarn winder of a thirteenth invention, in the
twelfth invention, the fourth controller moves, during the
winding operation, the traverse device to the one side in
the predetermined direction and then to the other side in
the predetermined direction.
[0033] 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 thepresent invention, the radially outer
part of thepackagecanbesuppressed frombeingbiased
to one side in the predetermined direction while suppres-

sing the margin on the other side in the predetermined
direction of the bobbin from being narrowed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

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
angle adjustment of a contact roller;
FIGS. 4A to 4D are reference views schematically
showing a cause of displacement between a tra-
verse region and a bobbin in a predetermined direc-
tion;
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. 8A to 8Dare reference views showing ashape
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 EMBODI-
MENTS

[0035] Next, embodiments of the present invention will
be described. 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 surface) orthogonal to both
the front-rear direction and the up-down direction is de-
fined as a left-right direction.

(Schematic configuration of spun yarn take-up machine)

[0036] A spun yarn take-up machine 1 (yarn winder of
the present invention) according to the present embodi-
mentwill be describedwith reference to FIG. 1. FIG. 1 is a
profile of the spunyarn take-upmachine1. Thespunyarn
take-upmachine 1 includes a take-up unit 3 that takes up
a yarnY spun froma spinning apparatus 2, and awinding
device4 thatwinds theyarnY takenupby the take-upunit
3 around a plurality of bobbins B.
[0037] 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 godet roller 12, the yarn Y spun from the
spinning apparatus 2 and send the yarn Y to the winding
device 4. The first godet roller 11 is a roller whose rota-
tional axisdirection is substantially parallel to the left-right
direction. The first godet roller 11 is arranged below the
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spinning apparatus 2 and above the front end portion of
the winding device 4. The first godet roller 11 is rotation-
ally driven by a motor not illustrated. A yarn regulating
guide 13 is arranged immediately above the first godet
roller 11. The yarn regulating guide 13 is, for example, a
known comb teeth yarn guide. The yarn regulating guide
13 is configured to regulate the interval between the
adjacent yarns Y to a predetermined value.
[0038] 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 mo-
vably supported by a guide rail 14. The guide rail 14
extends 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)

[0039] The configuration of thewinding device 4will be
describedwith reference toFIGS.1and2.FIG.2 isa 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
adjustment unit 27, and a controller 28. The winding
device 4 is configured to form a plurality of packages P
by winding the plurality of yarns Y around the plurality of
bobbins B held by the bobbin holder 24 while traversing
the plurality of yarns Y fed from the take-up unit 3 in the
front-rear directionby the traversedevice22.Hereinafter,
the operation of winding the yarn Y around the bobbin B
will be referred to as a winding operation.
[0040] As shown in FIG. 1, the base 20 includes a base
body 20aarranged upright at a rear portion of thewinding
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 direction
is supported by the frame 20b via the supportingmember
26 and the angle adjustment unit 27 (details will be
described later).
[0041] 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.
[0042] The traverse device 22 is configured to traverse
the plurality of yarns Yalong the front-rear direction. The

traverse device 22 includes a housing 31, a plurality of
traverse guides 32 arranged corresponding to the plur-
ality of yarnsY, respectively, and a traversemotor 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 corre-
sponds to the traverse guide 32 of the present embodi-
ment). Each of the plurality of traverse guides 32 in-
cludes, 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 rota-
tional axis direction. Each traverse guide 32 is configured
to traverse each yarnYby the twowingguides 34 that are
being rotationally driven by the traversemotor 33. In such
a configuration, a traveling range (traverse region) in the
front-rear direction of the yarn Yaccompanying 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
movewith respect to the traversedevice22. The lengthof
the traverse region in theaxial direction is constant. In the
present embodiment, all the traverse guides 32 are in-
cluded in the traverse device 22. The traversemotor 33 is
a common drive source of the plurality of traverse guides
32. Theplurality of traverse guides 32are simultaneously
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.
[0043] 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 Bmounted to
one bobbin holder 24. The turret 23 is configured to be
rotatable with an increase in the amount of the wound
yarnYduring thewindingoperation (see thearrow inFIG.
2).
[0044] The two bobbin holders 24 are configured such
that the plurality of bobbins B can be mounted to each of
the bobbin holders. The two bobbin holders 24 are rota-
tably supported by the turret 23 supported by the base
body 20a. The two bobbin holders 24 are cantilevered 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 bob-
bin holder 24 is located at the uppermost position, the
other bobbin holder 24 is located at the lowermost posi-
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tion. The two bobbin holders 24 extend forward from the
turret 23. The axial direction (hereinafter, predetermined
direction) in which the two bobbin holders 24 extend is
substantially parallel to the front-rear direction. As will be
described later, the predetermined direction slightly fluc-
tuates during the winding operation. The plurality of
bobbins B individually provided in the plurality of yarns
Yaremounted toeachbobbinholder24sidebyside in the
axial direction. In the present embodiment, the number of
bobbinsB that can bemounted to onebobbin holder 24 is
16 (see FIG. 1), but the present invention is not limited
thereto. Each of the two bobbin holders 24 is rotationally
driven by an individual winding motor (not illustrated).
The twobobbin holders 24are located below the traverse
device 22.
[0045] While the yarn Y 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
cantilevered. 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.
[0046] 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 contact roller 25 is configured to apply
a contact pressure to the surfaces of the plurality of
packages P supported by the upper bobbin holder 24
and adjust the shape of the package P.
[0047] The supporting member 26 is configured to
support 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 substan-
tially 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 con-
figured 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
rotatably supported by an attachingmember 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
rotatably supports the swing shaft 41. The attaching
member 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 illustrated. Due to this, the angle of the swing shaft 41
with respect to the horizontal direction canbe adjustedby

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.
Thepair of armportions42extend from theswingshaft 41
in a direction substantially perpendicular to the front-rear
direction. The housing 31 of the traverse device 22 is
fixed to an intermediate portion of the pair of armportions
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
disposed substantially parallel to the swing shaft 41.
The roller support shaft 43 rotatably supports the contact
roller 25.
[0048] The angle adjustment unit 27 is configured to
change the angle of the supporting member 26 with
respect to the horizontal direction. The angle adjustment
unit 27 includes, for example, aball screwmechanism45.
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 a rear
end portion of the swing shaft 41. Bymoving 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 41with respect to the
horizontal direction. Due to this, the angle of the support-
ing member 26 with respect to the horizontal direction
changes, andasa result, the angle of the contact roller 25
and the traverse device 22 with respect to the horizontal
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 accompanying
the thickening of the package P.
[0049] The controller 28 includes aCPU, aROM,anda
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 traversemotor 33, the ball screwmechanism 45, and
the like. The controller 28 functions as a first controller, a
second controller, a third controller, and a fourth control-
ler of the present invention.
[0050] In the 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
package 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 thepackageP isadjusted.The turret 23 is rotated in the
direction of the arrow in FIG. 2 as the diameter of the
package P becomes larger (the package P becomes
thicker) by winding the yarn Yaround 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
mountedand thecontact roller 25.Since thecontact 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.
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[0051] 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 thestart of thewindingoperation. In suchasituation,
when the angle between the bobbin holder 24 and the
contact roller 25 changes, the contact pressure by the
contact roller 25 variesamong theplurality of packagesP,
and as a result, the quality varies among the plurality of
packages P. In order to solve such a problem, the con-
troller 28 controls the angle adjustment unit 27 during the
winding operation to change the angle of the supporting
member 26 with respect to the horizontal direction. This
maintains the bobbin holder 24 and the contact roller 25
substantially parallel to each other. As described above,
the traverse device 22, togetherwith 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 Yaccompany-
ing 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 yarnY iswound around the bobbin
B displaces from the target value, for example.
[0052] However, the inventor of the present application
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 descriptionwill
be given with reference to FIGS. 4A to 4D and 5. FIG. 4A
is an explanatory view showing a positional relationship
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
relationship between the bobbin B and the traverse re-
gion R after a predetermined time has elapsed from the
start of the winding operation. FIG. 4C is a view more
schematically showing the positional relationship in FIG.
4A. FIG. 4D is a view more schematically showing the
positional relationship inFIG. 4B.FIG. 5 isanexplanatory
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
predetermined direction. A side toward the rear side is
defined as the other side in the predetermined direction.
[0053] To begin with, a problem caused by the bending
of the bobbin holder 24 as described above will be
described. Before the start of the winding operation,
the bobbin B and the traverse region R have a predeter-
mined positional relationship in the front-rear direction
(see FIG. 4A). Thus, immediately after the start of the
winding operation, the yarn Y is wound around a pre-
determined 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), even if 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 pre-
determined direction. The inventor of the present appli-
cation has found that this unintentionally distorts the
shape of the package P to the other side in the prede-
termined direction (see FIG. 4B).
[0054] Suchaphenomenonwill bemore schematically
described with reference to FIGS. 4C and 4D. A simple
example will be given below. It is 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-
terminedpoint at the rearendportionof theswingshaft 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 as-
sumed to be a point P1b. It is 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
holder 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 simplifica-
tion of explanation, it is assumed that the lengthof the line
segment 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 direction
(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-
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
position displacement cannot be resolved.
[0055] Although not illustrated in detail, amore serious
problem can occur depending on the orientation of the
bobbin B mounted on the bobbin holder 24. Generally, a
slit S onwhich the yarnY 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,
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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
bobbinB.That is, on thesidewhere theslit 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 pack-
age 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 yarnY tends to protrude from the bobbinBon
theother side in thepredetermineddirectionof thebobbin
B increases.
[0056] Next, a problemcaused by an error in the length
in the axial direction of the bobbin B mounted to the
bobbin 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
lengthened and the number of bobbins Bmounted to the
bobbin holder 24 at one time increases, the error in-
creases accordingly. For example, a case where a rela-
tively short bobbinB (bobbinB1) ismounted to thebobbin
holder 24as shownon theupper sideof FIG. 5andacase
where a relatively long bobbin B (bobbin B2) is mounted
to thebobbinholder 24as shownon the lower sideofFIG.
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 bob-
bins 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
thebobbinBand the traverse regionR (seeFIGS. 4Aand
4B) in the predetermined direction cannot be appropri-
ately maintained, and a malfunction is liable to occur in
the formation of the package P.
[0057] In order to suppress the occurrence of the pro-
blem of formation of the package P caused by the fluc-
tuation in the relative position between the traverse re-
gionRand thebobbinB in thepredetermined direction as
described above, the winding device 4 of the spun yarn
take-upmachine 1 of the present embodiment includes a
movement drive unit 50 as follows.

(Movement drive unit)

[0058] The configuration of themovement drive unit 50
will be described with reference to FIG. 6. FIG. 6 illus-
tratesalso themembersaccommodated in thebasebody
20aso that theyarevisible.Themovement driveunit 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. Themove-
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
connected to the rear end portion of the swing shaft 41
of the supportingmember 26. The ball screwmechanism
51 includes a moving motor 52, a screw shaft 53, and a
slider 54.
[0059] 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. Themovingmotor 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
position of the moving motor 52 is fixed with respect to
the slider 46. Therefore, the moving motor 52 can move
following the up-down movement of the slider 46 (i.e.,
following the change in angle of the swing shaft 41). The
movingmotor 52 iselectrically connected to thecontroller
28, and is driven and controlled by the controller.
[0060] The screw shaft 53 rotates tomove 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
supporting 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
direction. 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 me-
chanism 51 follows the change in angle (i.e., the change
in angle of the supporting member 26) of the swing shaft
41 as awhole. This avoids an excessive force from being
applied to the ball screw mechanism 51.
[0061] Furthermore, the winding device 4 is also con-
figured as follows in order to make the supporting mem-
ber 26movable in at least the predetermineddirection. 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 example,
a through hole 46a penetrating in the axial direction 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 portion of the
swing shaft 41 in the predetermined direction.
[0062] In themovement drive unit 50 having the above
configuration, when the screw shaft 53 is rotationally
driven 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 mem-
ber 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 prede-
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termined 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)

[0063] Next, control of the movement drive unit 50 by
the controller 28 (i.e., position control of the traverse
region R described above) will be described with refer-
ence 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
specifically, 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
section of the package P according to a second control
example (1) described later. FIG. 8D is a cross section of
the packageP according to a second control example (2)
described later.
[0064] 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
plurality of bobbins B, and adjusts the position of the
traverse region R at least in the predetermined direction
(seeFIG.7A).Anexampleof theadjustmentmethod isas
follows. The controller 28 acquires information related to
the entire length of the plurality of bobbins B by some
means or method before the start of the winding opera-
tion. The information may be input to the controller 28 by,
for example, 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 elec-
trically connected to the controller 28 to the controller 28.
Based on such information of the entire length, the con-
troller 28 can acquire position information in the prede-
termined direction of a predetermined part of the plurality
of bobbins B (e.g., the front end surface of the bobbin B
arrangedon the foremost side). In this case, thecontroller
28 corresponds to a position information acquisition unit
of the present invention. Alternatively, thewinding device
4 may include a sensor not illustrated that detects a
position in the predetermined direction of a predeter-
mined part of the plurality of bobbins B. The sensor
may transmit information of the position to the controller
28. In this case, the sensor corresponds to the position
information acquisition unit of the present invention.
[0065] After acquiring the information of the entire
length of the plurality of bobbins B, the controller 28
derives the adjustment amount of the traverse region
R based on the information. The adjustment amount

may be a value obtained by dividing the difference be-
tween the entire length and the reference length by 2, for
example. Based on information of the adjustment
amount, the controller 28 controls the movement drive
unit 50 before 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
optimizedposition of the traverse regionRas theposition
(reference position) of the traverse regionRat the start of
the winding operation. In this case, the traverse region R
can slightly 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 pre-
determined direction between, for example, the bobbin B
arranged on the foremost side and the traverse region R
canbehalved. Thus, asawhole, it is 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 thewindingoperation,
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
described above may be, for example, immediately be-
fore the yarn Y is threaded to the slit S of each bobbin B.
Alternatively, the position adjustmentmay be carried out,
for example, in a period from the completion of the yarn
threading to the slit S to the start of thewinding operation.
[0066] Next, position control in the predetermined di-
rection of the traverse regionR during thewinding opera-
tion will be described. The controller 28 moves the tra-
verse region R during the winding operation with respect
to the position (reference position described above) of
the traverse regionRat the start of thewinding operation.
The position control is carried out during the winding
operation, simultaneously with the control of the 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
positional relationship in the predetermined direction
between the traverse region R and the bobbin B. The
second control example (see FIG. 7C) is a control ex-
ample in which the traverse region R is gradually moved
toward the slit S side in the predetermined direction
during the winding operation.
[0067] In the first control example and the second
control example, a control procedure is common. To
begin with, the controller 28 acquires target information
related to a target position (or amovement amount of the
supporting member 26) in the predetermined direction of
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the traverse region R in which the bending of the bobbin
holder 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
thecontroller 28as, for example, a table inwhich timeand
position (ormovement amount) are associatedwith 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 illu-
strated) that detects information on the angle of the
supporting member 26. Based on such target informa-
tion, the controller 28 appropriately controls the move-
ment drive unit 50, thereby performing the position con-
trol in thepredetermineddirectionof the traverse regionR
during the winding operation.
[0068] 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 a cer-
tain 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
operation, 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
predetermined direction is suppressed (see FIG. 7B).
More specifically, as shown in FIG. 8A for example, the
shapeof anend faceE1onone side in thepredetermined
direction of the package P and the shape of an end face
E2on theother side in thepredetermineddirection canbe
made symmetrical in the predetermined direction.
[0069] 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 inFIG. 7C). This causes theouter circumference of
the packageP to be intentionally slightly displaced to one
side in the predetermined direction (see FIG. 7C).
[0070] Before the second control example is explained
in more detail, a purpose of carrying out the second
control example will be explained. As described above,
ingeneral, as thepackagePbecomes thicker, the radially
inner portion of the package P tends to bulge in the
predetermined direction. That is, a compressive force
generated by the yarn tension at the radially outer part of
the package P acts on the radially intermediate portion
(intermediate 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
direction (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 of the package P is Lr2, "Lr2 = Lr + 2× dLr" is
established. As shown in the cross section of FIG. 8B
(cross section of the package P shown in FIG. 8A), the
radially intermediate portion (intermediate layer portion)
of the yarn layer tends to bulge the most in the prede-
termined direction. Since such a bulge occurs, when the
bobbinB ismounted 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 themargin part of the end portion on the
other side in the predetermined 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 predeter-
mined direction of the plurality of bobbins B can be
inserted are formed on a placement surface (not illu-
strated) of the tray. In other words, the plurality of
packages P placed on the tray are transported 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
packageP is substantially parallel to the horizontal direc-
tion.WheneachbobbinB is firmly inserted intoeachhole,
the plurality of packages P are stably transported. How-
ever, if themargin part is narrow, the bobbinB 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 possibility that the package P
is displaced in the horizontal direction on the placement
surfaceduring transportation, comes intocontactwith the
adjacent package P, and the package P is damaged.
[0071] 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
control example, during the winding operation, the con-
troller 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.
[0072] To begin with, the control of the above (1) will be
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described. The controller 28 controls themovement 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 speci-
fically, the traverse region R immediately before the end
of the winding operation is displaced to one side in the
predetermined direction by a predetermined amountwith
respect to the traverse regionR at the start of the winding
operation. The predetermined amount may be, for ex-
ample, dLr described above (see a two-dot chain line in
thepackagePofFIG. 8C), ormaybeanother 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
(seeFIG.8C). Therefore, since thebobbinBcanbefirmly
inserted into the hole of the tray, the package P can be
stably transported.
[0073] 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 beginwith, 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 con-
troller 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
approximately half of the targetweight is displacedby dLr
to one side in the predetermined direction relative to the
traverse region R at the start of the winding operation
(see the two-dot chain line in the package P of FIG. 8D).
Thereafter, the controller 28 controls themovement drive
unit 50 so that the position in the predetermined direction
of the traverse regionRwhen theweight of the packageP
reaches the targetweight substantially coincideswith the
position of the traverse region R in the predetermined
direction at the start of thewindingoperation (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 packageP from being biased to one side

in the predetermined direction as compared with the
control 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× 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
bulging amount, the margin part of the end portion on
theother side in thepredetermineddirectionof thebobbin
B can be suppressed from being narrowed.
[0074] Asdescribedabove,by themovementdriveunit
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 32 included in the traverse device 22 canbemoved
in the predetermined direction. This can suppress the
fluctuation in the relative position between the traverse
regionRand the bobbinB in the predetermined direction.
Therefore, it is possible to suppress theoccurrenceof 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.
[0075] As in the present embodiment, in the configura-
tion 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 themovement drive
unit 50 is provided.
[0076] The traverse device 22 includes all of the plur-
ality 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 a
configuration that requires a plurality of movement drive
units (not illustrated).
[0077] 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 adjustedas comparedwith a configuration inwhich
the traverse device 22 is moved by the propulsive force
such as an air cylinder (not illustrated), for example.
[0078] 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
plurality of packages P. However, if the angle is simply
adjusted alone, the traverse region R is liable to be
displaced in the predetermined direction with respect
to the bobbin B, and the shape of the package P is liable
to collapse. In this regard, in the present embodiment,
displacement of the traverse region R in the predeter-
mined 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 suppressed.
[0079] 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 sim-
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plified 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.
[0080] Thepositionadjustmentof the traverse regionR
is carriedout during thewindingoperation. Therefore, the
shapeof thepackagePcanbeeffectively adjusted, or the
shape of the package P can be freely changed to some
extent.
[0081] 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
using the position information.
[0082] 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 thewinding
operation. The controller 28 controls themovement drive
unit 50 before the start of the winding operation based on
the position information. Therefore, the position displa-
cement as described above can be effectively compen-
sated.
[0083] 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 prede-
termined direction between the traverse regionR and the
bobbin B. Such control is particularly effective when it is
desired tomake the shape of the package P symmetrical
in the predetermined direction.
[0084] 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 opera-
tion. Thus, by allowing an increase in the bulge amount of
the end faceE1 on one side (sidewhere themargin 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.
[0085] As described above, during the winding opera-
tion, the controller 28maymove the traverse device 22 to
one side in the predetermined direction and then to the
other side in the predetermined direction. Thus, the ra-
dially outer part of thepackagePcanbesuppressed from
being biased to one side in the predetermined direction
while suppressing the margin on the other side in the
predetermined direction of the bobbin B from being nar-
rowed.
[0086] Next,modifications inwhich changesareadded
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.

(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, thewinding 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
regarding 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
cantilevered. 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 directions to each other in the front-rear
direction. That is, the slit Sof thebobbinBA 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 bobbin holder 24A and the bobbin holder
24B are rotationally driven in opposite directions to
each other, thewinding direction of the yarnYwound
around the bobbin BA and the winding direction of
the yarnYwoundaround thebobbinBBcanbemade
the same. Thus, the packageP described above can
be formed by both the winding device 4A and the
winding device 4B. Here, in a case where the move-
ment drive unit 50 (see FIG. 6) is not provided, when
the bobbin holders 24A and 24B are bent downward
accompanying the thickening of the package P, the
following problem can occur due to the orientation of
the bobbin BA and the orientation of the bobbin BB
being opposite to each other. That is, in the winding
device 4A, the packageP canbedistorted to the side
opposite to the slit S in the predetermined direction.
On the other hand, in the winding device 4B, the
package P can be distorted on the slit S side in the
predetermined direction. As described above, the
packages P having different shapes are liable to
be formed by the winding device 4A and the winding
device 4B. In this regard, the above-described pro-
blem 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. Alternatively, the second control exam-
ple 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
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bobbin BA and the orientation of the bobbin BB are
opposite to each other, themovement amount of the
traverse regionRby themovement drive unit 50may
be made different between the winding device 4A
and the winding device 4B.
(2) In the embodiments described above, the move-
ment drive unit 50 includes the ball screw mechan-
ism 51, but the present invention is not limited there-
to. For example, the movement drive unit 50 may
include a rack and pinion mechanism (not illu-
strated). Alternatively, the movement drive unit 50
maybe configured tomove the traverse device 22 by
the pressure of a fluid, such as an air cylinder (not
illustrated).
(3) In the embodiments described above, the wind-
ing 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. Thebobbinholder 24maybeheld
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 con-
figuration, the positional relationship between the
traverse region R and the bobbin B in the predeter-
mined 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 direction 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
operation, but the present invention is not limited
thereto. The controller 28may control themovement
drive unit 50 only at one timing of before the start of
the winding operation and during the winding opera-
tion.
(6) In the embodiments described above, the con-
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 posi-
tional 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 somemethod. Based on

the information, the operatormayderive the informa-
tion 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
supporting member 26 in the up-down direction may
be fixed, and the angle adjustment unit 27 may be
configured to move the front end portion of the sup-
porting member 26 in the up-down direction. Alter-
natively, both the front end portion and the rear end
portion of the supporting member 26 may be config-
ured to be individuallymovable in the up-down direc-
tion. The supporting member 26 is swingably sup-
ported by the frame 20b, the present invention is not
limited thereto. The supporting member 26 may be
configured to be linearly moved and driven in a
direction perpendicular to the front-rear direction,
for example.
(8) In the embodiments described above, the tra-
verse device 22 is attached to the supporting mem-
ber 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 support-
ing member 26. However, the traverse device 22
may not necessarily be configured tomove integrally
with the supportingmember 26. That is, for example,
the supporting member 26 may include a rail mem-
ber not illustrated, and the traverse device 22maybe
configured to be movable with respect to the sup-
porting member 26 along the rail. A movement 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
present invention is not limited thereto. For example,
the samenumber of traverse devices (not illustrated)
as the number of the traverse guides 32 may be
provided. 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 ex-
ample, a plurality of traverse devices each including
a plurality of traverse guides 32 may be provided.
Also in this case, each traverse devicemay include a
traverse motor (not illustrated). Thus, in the config-
uration in which the plurality of traverse devices are
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provided, a movement drive unit (not illustrated) that
individually moves and drives each traverse device
in the predetermined direction may be provided.
Alternatively, all of the plurality of traverse devices
may not necessarily be moved and driven in the
predetermined direction. Only some of the plurality
of traverse devices may bemoved and driven by the
movement drive unit.
(10) In the embodiments described above, the tra-
verse 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 beanarm type traverse device including an arm
61 (shown in FIG. 9) for swinging the traverse guide
32, and amotor (not illustrated) for swingably driving
the arm. That is, the traverse guide 32 may be
attached to the leading end portion of the arm 61
to be swingably driven, and may be configured to
traverse the yarn Y by swinging. Even in such a
configuration, the traverse region R is fixed to the
housing31.Alternatively, the traversedevice22may
include an endless belt (not illustrated) to which the
traverse guide 32 is fixed, amotor (not illustrated) for
reciprocating 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 22may bemoved by themovement drive unit
50.
(11) In the embodiments described above, the tra-
verse region R is fixedwith respect to the housing 31
(i.e., it is fixedwith 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 of
yarns Y around the plurality of bobbins B arranged
side by side in a predetermined direction.

[0087] The following numbered items are also part of
the present invention and disclosure:

1. A yarn winder (1) that winds a plurality of yarns (Y)
around a plurality of bobbins (B) to form a plurality of
packages (P), the yarn winder (1) comprising:

a bobbin holder (24) that is arranged to extend in
apredetermineddirection andholds theplurality
of bobbins (B) side by side in the predetermined
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
configured to drive the at least one traverse
guide (32); and
a movement drive unit (50) that moves the tra-
verse device (22) at least in the predetermined
direction.

2. The yarn winder (1) according to item 1, wherein
a traverse region (R) of the at least one traverse
guide (32) is fixedwith respect to the traverse device
(22).

3. The yarn winder (1) according to item 2, 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
driven.

4. Theyarnwinder (1) according toanyoneof items1
to 3, wherein
the traverse device (22) includes all of the plurality of
traverse guides (32).

5. Theyarnwinder (1) according toanyoneof items1
to 4, wherein
the movement drive unit (50) includes a linear ac-
tuator (51) configured to be able to adjust a position
of the traverse device (22) in the predetermined
direction.

6. Theyarnwinder (1) according toanyoneof items1
to 5, 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 ex-
tend at least in the predetermined direction
and applies a contact pressure to the plur-
ality of packages (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.

7. The yarn winder (1) according to item 6, compris-
ing

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

8. Theyarnwinder (1) according toanyoneof items1
to 7, 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).

9. Theyarnwinder (1) according toanyoneof items1
to 8 comprising
a position information acquisition unit (28) that ac-
quires position information related to a position of a
predetermined part of the plurality of bobbins (B) in
the predetermined direction.

10. The yarn winder (1) according to item 9 compris-
ing

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.

11. The yarnwinder (1) according to any of items 1 to
10 comprising:

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 tra-
verse region (R) of the at least one traverse
guide (32) and the bobbin (B).

12. The yarnwinder (1) according to any oneof items
1 to 11, 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
driveunit (50) tomove the traversedevice (22) to
the one side at least in the predetermined direc-
tion during a winding operation of winding each
of the plurality of yarns (Y) around the plurality of
bobbins (B).

13.Theyarnwinder (1) according to item12,wherein
during the winding operation, the fourth controller

(28)moves the traverse device (22) to theone side in
the predetermined direction and then moves the
traverse device (22) to the other side in the prede-
termined direction.

Claims

1. Ayarnwinder (1) that is configured to wind a plurality
of yarns (Y) aroundaplurality of bobbins (B) to forma
plurality of packages (P), the yarn winder (1) com-
prising:

a bobbin holder (24) that is arranged to extend in
apredetermineddirection andholds theplurality
of bobbins (B) side by side in the predetermined
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
configured to drive the at least one traverse
guide (32); and
a movement drive unit (50) that is configured to
move the traverse device (22) at least in the
predetermined direction, 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 controller (28),
wherein
for the winding operation, the controller (28) is
configured to control the movement drive unit
(50)

to move the traverse device (22) to the one
side in the predetermined direction so that
each traverse region of the at least one
traverse guide (32) when theweight of each
of the packages (P) becomes approxi-
mately half of a target weight is displaced
to the one side in the predetermined direc-
tion relative to the each traverse region at
the start of the winding operation, and
tomove the traverse device (22) to theother
side in the predetermined direction so that
the position in the predetermined direction
of the each traverse region when theweight
of each of the packages (P) reaches the
target weight coincides with the position
of the each traverse region in the predeter-
mined direction at the start of the winding
operation.

2. The yarn winder (1) according to claim 1, wherein
a traverse region (R) of the at least one traverse
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guide (32) is fixedwith respect to the traverse device
(22).

3. The yarn winder (1) according to claim 2, 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
driven.

4. The yarn winder (1) according to any one of claims 1
to 3, wherein
the traverse device (22) includes all of the plurality of
traverse guides (32).

5. The yarn winder (1) according to any one of claims 1
to 4, wherein
the movement drive unit (50) includes a linear ac-
tuator (51) configured to be able to adjust a position
of the traverse device (22) in the predetermined
direction.

6. The yarn winder (1) according to any one of claims 1
to 5, 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 to apply
a contact pressure to the plurality of packages
(P), and
an angle adjustment unit (27) configured to be
able to adjust an angle of the traverse device
(22)and thecontact roller (25)with respect to the
horizontal direction.

7. The yarn winder (1) according to claim 6, comprising

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 supportingmember (26) at least in the
predetermined direction.

8. The yarn winder (1) according to any one of claims 1
to 7, , wherein
the controller (28) is further configured to control the
movement drive unit (50) during a winding operation
of winding each of the plurality of yarns (Y) around
the plurality of bobbins (B).

9. The yarn winder (1) according to any one of claims 1
to 8 comprising

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

10. The yarn winder (1) according to claim 9, wherein
the controller (28) is further configured to control the
movement 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.

11. The yarn winder (1) according to any of claims 1 to
10, wherein
the controller (28) is further configured to control the
movement drive unit (50) to reduce a position dis-
placement in the predetermined direction between
the traverse region (R) of the at least one traverse
guide (32) and the bobbin (B).
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