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(54) YARN WINDING MACHINE

(57) A traverse mechanism 4 of a yarn winding ma-
chine 1 includes a drive motor 53 which generates a ro-
tation of a drive shaft 531, a crank disc 52 which converts
the rotation of the drive shaft 531 of the drive motor 53
into a rotation of a circular orbit, and a reciprocating dou-
ble slider crank portion 51 which converts the rotation of
the circular orbit of the crank disc 52 into a reciprocating
motion, the crank disc 52 includes a disc portion 521
which rotates while being connected to the drive shaft
531 and transmits power of the drive motor 53 and a
crank pin 523 which transmits power to the reciprocating
double slider crank portion 51, a distance between the
disc portion 521 and the crank pin 523 is changeable,
and the reciprocating double slider crank portion 51 in-
cludes a traverse guide 516 locking a yarn Y.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a yarn winding
machine.

BACKGROUND

[0002] Patent Literature 1 (Japanese Unexamined
Patent Publication No. 2009-234755) discloses a yarn
winding machine including a roller which contacts a pack-
age during the formation of the package, a traverse de-
vice, and a free length changing member that is able to
change a free length of a yarn between the roller and the
traverse device during the formation of the package.
[0003] Patent Literature 2 (Japanese Unexamined
Patent Publication No. 2010-163250) discloses a yarn
winding machine including a bobbin holder which coax-
ially mounts and supports a plurality of winding bobbins
and a plurality of traverse devices which have a yarn
guide and reciprocates the yarn guide to twill each yarn
for each winding bobbin. The traverse device of Patent
Literature 2 is a belt type traverse device including an
endless belt to which a yarn guide is attached, a pair of
support units which support the endless belt so that at
least a part of the endless belt is substantially parallel to
the longitudinal direction of the bobbin holder, and a mo-
tor which drives the endless belt.

SUMMARY

[0004] In the yarn winding machine, the yarn traversed
by the traverse device is wound to form a winding pack-
age. In the winding package, a so-called ear height (ear
stand) phenomenon may occur in which the height of
both ends is higher than that of the center due to the
accumulation of yarns at both ends (folded yarns) of the
package corresponding to the folded position of the yarn
traverse. When the winding package in which the ear
height phenomenon has occurred is unwound in a sub-
sequent process, poor unwinding may occur. Therefore,
in the yarn winding machine, it is required to suppress
the occurrence of the ear height phenomenon. Then, it
is necessary to change the traverse width and to control
the change of the traverse width in order to suppress the
occurrence of the ear height phenomenon.
[0005] In the yarn winding machine disclosed in Patent
Literature 1, it is possible to change the traverse width
without changing the reciprocating range of the traverse
guide by changing the distance (free length) between the
roller and the traverse device. However, the yarn winding
machine becomes large due to the moving distance be-
tween the roller and the traverse device. Since a space
in which the yarn winding machine can be installed is
limited depending on a factory in which the yarn winding
machine is installed, or the like, it is desired to save the
space of the yarn winding machine.

[0006] In the belt type traverse device disclosed in Pat-
ent Literature 2, it is possible to change a traverse width
or a traverse cycle by changing the forward/reverse ro-
tation or rotation speed of the motor. Therefore, in the
belt type traverse device, it is possible to suppress the
occurrence of the ear height phenomenon by changing
the traverse width during winding of the yarn and sup-
pressing the difference in height between both ends and
the center. However, the ability of the belt type traverse
device depends on the performance of the motor. When
the traverse width becomes narrow or the yarn winding
speed becomes fast, it is necessary to shorten the cycle
of switching between forward and reverse rotation (it is
necessary to increase the switching frequency). There-
fore, the current motor performance may not cope with
the desired traverse cycle. As a result, in the belt type
traverse device, there is concern that the occurrence of
the ear height phenomenon cannot be effectively sup-
pressed.
[0007] An object of an aspect of the present invention
is to provide a yarn winding machine capable of saving
a space and changing a traverse width to a desired value
while coping with a desired traverse cycle regardless of
performance of a motor.
[0008] Further, another object is to provide a yarn wind-
ing machine capable of suppressing an occurrence of an
ear height phenomenon in a winding package by control-
ling a change to a desired traverse width.
[0009] A yarn winding machine according to an aspect
of the present invention is a yarn winding machine for
winding a yarn to form a package, including: a winding
mechanism which winds the yarn; and a traverse mech-
anism which traverses the wound yarn, wherein the
traverse mechanism includes: a drive unit which gener-
ates a rotation of a drive shaft, a crank portion which
converts the rotation of the drive shaft of the drive unit
into a rotation of a circular orbit, and a rotary reciprocating
conversion portion which converts the rotation of the cir-
cular orbit of the crank portion into a reciprocating motion,
wherein the crank portion includes: a first power trans-
mission portion which rotates while being connected to
the drive shaft and transmits power of the drive unit, and
a second power transmission portion which transmits
power to the rotary reciprocating conversion portion,
wherein a distance between the first power transmission
portion and the second power transmission portion is
changeable, and wherein the rotary reciprocating con-
version portion includes a traverse guide locking the yarn.
[0010] In the yarn winding machine according to an
aspect of the present invention, the rotational motion of
the crank portion is converted into the reciprocating mo-
tion in the rotary reciprocating conversion portion. Ac-
cordingly, in the yarn winding machine, it is not necessary
to switch the forward/reverse rotation of the drive unit.
Thus, in the yarn winding machine, it is possible to wind
the yarn at a desired traverse cycle regardless of the
performance of the motor.
[0011] Further, in the yarn winding machine, the dis-
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tance between the first power transmission portion and
the second power transmission portion is changeable.
When the distance between the first power transmission
portion and the second power transmission portion is
changed, the rotation radius (rotation orbit) of the second
power transmission portion is changed. Accordingly, the
reciprocating range of the rotary reciprocating conver-
sion portion, that is, the traverse width is changed. That
is, the traverse width decreases when the rotation radius
of the second power transmission portion is decreased
and the traverse width increases when the rotation radius
of the second power transmission portion is increased.
Thus, in the yarn winding machine, it is possible to wind
the yarn at a desired traverse width. Further, in the yarn
winding machine, it is possible to change the traverse
width even when the distance between the roller and the
traverse device is not changed and hence to save a
space.
[0012] In an embodiment, the yarn winding machine
may further include a changing device which changes a
distance between the first power transmission portion
and the second power transmission portion and a control
device which controls an operation of the changing de-
vice. In this configuration, it is possible to change a dis-
tance between the rotation axis of the first power trans-
mission portion and the second power transmission por-
tion at a desired timing by controlling the changing device
using the control device. Therefore, in the yarn winding
machine, it is possible to suppress the occurrence of the
ear height phenomenon by controlling the changing de-
vice so that the traverse width is changed at a desired
timing.
[0013] In an embodiment, the yarn winding machine
may further include an elastic member that biases the
second power transmission portion toward the first power
transmission portion and a moving member that moves
the second power transmission portion in a direction op-
posite to a biasing direction of the elastic member. In this
configuration, since the second power transmission por-
tion is biased toward the first power transmission portion
by the elastic member, it is possible to shorten the dis-
tance between the second power transmission portion
and the first power transmission portion, that is, the
traverse width by the biasing force of the elastic member.
Therefore, in the yarn winding machine, it is possible to
promptly change the traverse width.
[0014] In an embodiment, the changing device may
send a fluid to the moving member in a direction opposite
to the biasing direction of the elastic member and may
move the moving member by adjusting a pressure of the
fluid. In this configuration, it is possible to accurately
move the second power transmission portion.
[0015] In an embodiment, the second power transmis-
sion portion may be provided to be movable along a di-
rection orthogonal to the rotation axis of the first power
transmission portion. In this configuration, since the sec-
ond power transmission portion is linearly moved along
a direction orthogonal to the rotation axis of the first power

transmission portion, it is possible to change the traverse
width. Therefore, in the yarn winding machine, it is pos-
sible to promptly change the traverse width. Thus, in the
yarn winding machine, it is possible to cope with the
change of the traverse width even when the yarn is wound
at a high speed.
[0016] In an embodiment, the crank portion may have
a circular shape when viewed from a direction along the
first power transmission portion.
[0017] According to an aspect of the present invention,
it is possible to save a space and to change a traverse
width to a desired value while coping with a desired
traverse cycle regardless of the performance of a motor.
[0018] Further, since the change of the traverse width
is controlled, it is possible to suppress the occurrence of
an ear height phenomenon in a winding package.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a front view of a yarn winding machine ac-
cording to a first embodiment.
FIG. 2 is a plan view of the yarn winding machine
shown in FIG. 1.
FIG. 3 is a side view of the yarn winding machine
shown in FIG. 1.
FIG. 4 is a partially enlarged view of the yarn winding
machine.
FIG. 5 is a perspective view showing a traverse
mechanism.
FIG. 6 is a perspective view showing a traverse de-
vice.
FIG. 7 is a view showing a cross-sectional configu-
ration of the traverse device.
FIG. 8 is a rear view of a crank disc.
FIGS. 9(a) and 9(b) are views showing a motion of
a crank pin.
FIG. 10 is a view showing a relationship between a
traverse width and a position of the crank pin.
FIG. 11 is a view showing a relationship between the
traverse width and the position of the crank pin.
FIG. 12 is a front view of a yarn winding machine
according to a second embodiment.
FIG. 13 is a plan view of the yarn winding machine
shown in FIG. 12.
FIG. 14 is a perspective view showing a traverse
mechanism.
FIG. 15 is a perspective view showing a traverse
device.

DETAILED DESCRIPTION

[0020] Hereinafter, preferred embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. In the description
of the drawings, the same or equivalent components are
designated by the same reference numerals, and dupli-
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cate description is omitted. In the following description,
a first direction D1 (which is a right and left direction and
in which an arrow side is a right side), a second direction
D2 (which is a front and rear direction and in which an
arrow side is a rear side), and a third direction D3 (which
is an up and down direction and in which an arrow side
is an upper side) specified in the drawings is used for
description.

[First Embodiment]

[0021] A yarn winding machine 1 shown in FIG. 1 is
applied to spinning equipment (not shown) including a
spinning device (not shown) that simultaneously spins a
plurality of yarns Y (see FIG. 4) such as spandex spin-
ning. The yarn winding machine 1 winds the yarn Y spun
from the above-described spinning device on a winding
bobbin B to form a winding package P. In this embodi-
ment, the yarn winding machine 1 can simultaneously
form a plurality of (for example, ten) winding packages P.
[0022] As shown in FIG. 1, the yarn winding machine
1 includes a support mechanism 2, a winding mechanism
3, and a traverse mechanism 4.
[0023] The support mechanism 2 is disposed at one
end portion in the first direction D1. The support mech-
anism 2 accommodates an air pressure adjusting device
(changing device) 21 which adjusts an air pressure of air
supplied from an air pressure supply device (not shown)
disposed in a factory having the yarn winding machine 1
installed therein and supplies the air (fluid) to a traverse
device 5 (rotary union 54), a drive motor which supplies
power to each part, and the like. Further, the support
mechanism 2 is provided with a control device 22. The
control device 22 is a part that controls various operations
of the yarn winding machine 1 and a processor having
an integrated circuit mounted therein or a computer sys-
tem having the same.
[0024] The winding mechanism 3 winds the yarn Y to
form the winding package P. The winding mechanism 3
includes a touch roller 31, bobbin holders 32 and 33, and
a turret 34.
[0025] The touch roller 31 is a roller which contacts the
winding package P. The touch roller 31 is rotatably sup-
ported by a swing arm (not shown). As shown in FIG. 2,
the touch roller 31 is disposed along the first direction
D1. As shown in FIGS. 3 and 4, the touch roller 31 rotates
while being in contact with the winding package P and
sends the yarn Y traversed by the traverse device 5 to
the outer periphery (outer layer) of the winding package
P. The touch roller 31 is provided to be movable in a
direction moving toward the winding package P (winding
bobbin B) at the winding position or a direction moving
away from the winding package P by swinging the swing
arm.
[0026] As shown in FIGS. 1 and 3, the bobbin holders
32 and 33 support the winding bobbin B. The bobbin hold-
ers 32 and 33 rotationally drive the winding bobbin B to
wind the yarn Y on the winding bobbin B. The bobbin

holders 32 and 33 are arranged along the first direction
D1. The bobbin holders 32 and 33 are cantilevered by
the turret 34. That is, one ends of the bobbin holders 32
and 33 are fixed to the turret 34. The bobbin holders 32
and 33 are arranged at positions symmetrical with re-
spect to the rotation axis of the turret 34. The bobbin
holders 32 and 33 are rotationally driven by a drive motor
(not shown).
[0027] As shown in FIG. 3, the turret 34 is supported
by the support mechanism 2. The turret 34 is rotatably
provided in the support mechanism 2. The turret 34 is
rotated around the rotation axis by a drive motor (not
shown). The turret 34 supports the bobbin holders 32
and 33. The turret 34 switches the positions of the bobbin
holders 32 and 33. By rotating the turret 34 itself half a
turn, the positions of two bobbin holders 32 and 33 can
be switched so that one of the bobbin holders 32 and 33
is located at the upper winding position and the other is
located at the lower standby position.
[0028] The traverse mechanism 4 traverses the yarn
Y. The traverse mechanism 4 is disposed on the up-
stream side of the touch roller 31 of the winding mecha-
nism 3 in the running direction of the yarn Y. As shown
in FIGS. 1, 2, and 5, in this embodiment, the traverse
mechanism 4 includes a plurality of (for example, ten)
traverse devices 5. The number of the traverse devices
5 corresponds to the number of the winding bobbins B
(winding packages P). The plurality of traverse devices
5 are accommodated in a housing 6. The housing 6 is
fixed to the support mechanism 2. The plurality of
traverse devices 5 are arranged in the housing 6 at pre-
determined intervals in the first direction D1.
[0029] As shown in FIGS. 4, 6, and 7, the traverse de-
vice 5 includes a reciprocating double slider crank portion
(rotary reciprocating conversion portion) 51, a crank disc
(crank portion) 52, a drive motor (drive unit) 53, and a
rotary union 54.
[0030] As shown in FIG. 6, the reciprocating double
slider crank portion 51 includes guide supports 511 and
512, slider guides 513 and 514, a slider 515, a traverse
guide 516, and a fixing portion 517. The reciprocating
double slider crank portion 51 converts the rotational mo-
tion of the crank disc 52 into the reciprocating motion of
the slider 515.
[0031] The guide supports 511 and 512 support the
slider guides 513 and 514. The guide supports 511 and
512 have, for example, a rectangular parallelepiped
shape. The guide supports 511 and 512 are fixed to the
housing 6. The guide supports 511 and 512 are arranged
along the third direction D3. The guide supports 511 and
512 are arranged to face each other at a predetermined
interval in the first direction D1.
[0032] The slider guides 513 and 514 guide the slider
515 in a predetermined direction. The slider guides 513
and 514 have, for example, a bar shape. The slider
guides 513 and 514 are supported by the guide supports
511 and 512. The slider guides 513 and 514 are arranged
along the first direction D1. One ends of the slider guides
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513 and 514 are fixed to the guide support 511 and the
other ends of the slider guides 513 and 514 are fixed to
the guide support 512. That is, the slider guides 513 and
514 are hung on the guide support 511 and the guide
support 512. The slider guides 513 and 514 are arranged
to face each other at a predetermined interval in the third
direction D3.
[0033] The slider 515 moves the traverse guide 516 in
a predetermined direction. The slider 515 has, for exam-
ple, a rectangular parallelepiped shape. The slider 515
is provided in the slider guides 513 and 514 to be movable
(slidable). The slider 515 is inserted into the slider guides
513 and 514. The slider 515 moves along the longitudinal
direction of the slider guides 513 and 514, that is, the first
direction D1. The slider 515 is disposed along the third
direction D3 and is provided over the slider guide 513
and the slider guide 514.
[0034] The slider 515 is provided with an elongated
hole 518. The elongated hole 518 is a through-hole which
penetrates the slider 515 in the thickness direction (sec-
ond direction D2). The elongated hole 518 is disposed
along a direction in which the slider 515 is disposed, that
is, the third direction D3. The width of the elongated hole
518 is equal to or larger than an outer diameter of a crank
pin 523 to be described later and is substantially equal
to the outer diameter of the crank pin 523.
[0035] The traverse guide 516 locks the yarn Y. The
traverse guide 516 traverses the yarn Y sent in the down-
stream direction by reciprocating with the traverse width
in the traverse direction (corresponding to the first direc-
tion D1) with the yarn Y locked. The traverse guide 516
is fixed to the slider 515 through the fixing portion 517.
The fixing portion 517 has, for example, a rectangular
parallelepiped shape. The traverse guide 516 moves in
accordance with the movement of the slider 515.
[0036] The crank disc 52 includes a disc portion (first
power transmission portion) 521, a connection portion
(first power transmission portion) 522, a crank pin (sec-
ond power transmission portion) 523, a piston (moving
member) 524, and a spring (elastic member) 525. The
crank disc 52 converts the rotation of a drive shaft 531
(to be described later) of the drive motor 53 into the ro-
tation of a circular orbit.
[0037] The disc portion 521 has, for example, a disc
shape. That is, the disc portion 521 has a circular shape
when viewed from the direction along a rotation axis Ax
of the disc portion 521 (see FIG. 8). The disc portion 521
rotates around the rotation axis Ax.
[0038] The connection portion 522 is connected to the
drive shaft 531 of the drive motor 53. The connection
portion 522 transmits the power of the drive motor 53.
The connection portion 522 is provided integrally with the
disc portion 521. When the connection portion 522 is ro-
tationally driven by the drive motor 53, the disc portion
521 rotates.
[0039] The crank pin 523 has, for example, a pillar
shape. The crank pin 523 transmits power to the recip-
rocating double slider crank portion 51. As shown in FIG.

7, the crank pin 523 is projected toward the rear side of
the crank disc 52. The crank pin 523 is disposed at a
position offset from the rotation axis Ax of the disc portion
521. A distance between the crank pin 523 and the con-
nection portion 522 is changeable. In this embodiment,
the rotation axis of the connection portion 522 matches
the rotation axis Ax of the disc portion 521. That is, a
distance between the crank pin 523 and the rotation axis
Ax of the disc portion 521 is changeable.
[0040] A front end portion (a part) of the crank pin 523
is located inside the elongated hole 518 of the slider 515.
The crank pin 523 is located in a crank pin guide 526 of
the disc portion 521 and is provided to be movable along
the crank pin guide 526. As shown in FIG. 8, the crank
pin guide 526 is disposed between the outer edge and
the rotation axis Ax of the disc portion 521 along the radial
direction of the disc portion 521 (the direction orthogonal
to the rotation axis of the connection portion 522).
[0041] The piston 524 is provided integrally with the
crank pin 523. The piston 524 is disposed inside the hol-
low portion 527. The piston 524 has, for example, a co-
lumnar shape. The hollow portion 527 is disposed along
the radial direction of the disc portion 521 and forms a
space for accommodating the piston 524. The piston 524
moves inside the hollow portion 527 in accordance with
the pressure of air supplied to the hollow portion 527.
[0042] The spring 525 is provided between the piston
524 and the upper surface of the hollow portion 527. The
spring 525 biases the piston 524 toward the rotation axis
Ax of the disc portion 521. As shown in FIGS. 9(a) and
9(b), the piston 524 is provided to be movable inside the
hollow portion 527. The piston 524 moves inside the hol-
low portion 527 in accordance with the pressure of air
supplied to the hollow portion 527. When air of a prede-
termined pressure is supplied to the hollow portion 527,
the piston 524 moves in a direction against the biasing
force of the spring 525, that is, toward the outer edge of
the disc portion 521. When the supply of air to the hollow
portion 527 is stopped (when the pressure of air decreas-
es), the piston 524 moves toward the rotation axis Ax of
the disc portion 521 by the biasing force of the spring 525.
[0043] As shown in FIG. 9(a), when air is supplied to
the hollow portion 527 of the disc portion 521, the crank
pin 523 moves in a direction moving away from the rota-
tion axis Ax in accordance with the movement of the pis-
ton 524. The crank pin 523 moves up to a separation
position. The separation position is a position in which
the crank pin 523 is the farthest from the rotation axis Ax
of the disc portion 521. As shown in FIG. 9(b), the crank
pin 523 is located at an initial position in an initial state
(a state in which no air is supplied). The initial position is
a position in which the crank pin 523 is the closest to the
rotation axis Ax of the disc portion 521. When the supply
of air is stopped (the air pressure decreases), the crank
pin 523 moves to the initial position by the biasing force
of the spring 525.
[0044] The drive motor 53 rotationally drives the crank
disc 52. The drive motor 53 is, for example, an induction
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motor. The drive motor 53 generates the rotation of the
drive shaft 531 (see FIG. 7). The operation of the drive
motor 53 is controlled by the control device 22. As shown
in FIG. 7, a shaft portion 543 described later of the rotary
union 54 is inserted into the drive shaft 531 of the drive
motor 53.
[0045] The rotary union 54 supplies air to the rotating
crank disc 52. As shown in FIG. 7, the rotary union 54
includes a main body portion 541, a rotation portion 542,
and a shaft portion 543. Air is supplied from the air pres-
sure adjusting device 21 to the main body portion 541.
The main body portion 541 is fixed to the housing 6. The
rotation portion 542 is rotatably provided in the main body
portion 541. The shaft portion 543 is connected to the
rotation portion 542.
[0046] The shaft portion 543 is disposed along the sec-
ond direction D2 and is inserted into the drive shaft 531
of the drive motor 53 and the front end (supply port) is
located at the hollow portion 527 of the crank disc 52.
The main body portion 541 includes a channel 544
through which air supplied from the air pressure adjusting
device 21 flows. The shaft portion 543 includes a channel
545 which communicates with the channel 544 and sup-
plies air to the hollow portion 527 of the crank disc 52 by
allowing the air to flow. The air pressure adjusting device
21 is controlled by the control device 22 and supplies air
of a predetermined pressure to the rotary union 54. The
control device 22 controls the air pressure adjusting de-
vice 21 based on the setting contents to control the pres-
sure of air supplied to the rotary union 54.
[0047] In the traverse device 5, the slider 515 moves
in a reciprocating manner when the crank disc 52 rotates.
Specifically, in the traverse device 5, when the crank disc
52 rotates, the crank pin 523 rotates in accordance with
the rotation. The crank pin 523 moves in a reciprocating
manner inside the elongated hole 518 while contacting
the elongated hole 518 of the slider 515. Accordingly, the
slider 515 moves in a reciprocating manner along the
slider guides 513 and 514 and the traverse guide 516
moves in a reciprocating manner in the traverse width.
In the traverse device 5, the moving direction of the slider
515 is switched at a cycle of half a rotation of the crank
disc 52.
[0048] In the traverse device 5, it is possible to change
the traverse width (the movement range of the traverse
guide 516) by changing the position of the crank pin 523.
That is, in the traverse device 5, it is possible to change
the traverse width by changing the rotation radius of the
crank pin 523. In the traverse device 5, the traverse width
decreases when the rotation radius of the crank pin 523
is decreased (the distance from the rotation axis Ax is
decreased) and the traverse width increases when the
rotation radius of the crank pin 523 is increased (the dis-
tance from the rotation axis Ax is increased).
[0049] As shown in FIG. 10, in the traverse device 5,
the traverse width becomes W1 by setting the position
of the crank pin 523 to the separation position (FIG. 9(a)).
The traverse width W1 is the largest width in the traverse

device 5. As shown in FIG. 11, in the traverse device 5,
the traverse width becomes W2 by setting the position
of the crank pin 523 to the initial position (FIG. 9(b)). The
traverse width W2 is the smallest width in the traverse
device 5 (W1 > W2). In the traverse device 5, it is possible
to change the traverse width in the range between the
traverse width W1 and the traverse width W2 by changing
(adjusting) the position of the crank pin 523.
[0050] In the yarn winding machine 1, the position of
the crank pin 523 is set in accordance with the traverse
width corresponding to the winding package P. The con-
trol device 22 controls the air pressure adjusting device
21 so that the position of the crank pin 523 becomes a
position corresponding to the traverse width. In the yarn
winding machine 1, the traverse width is changed at a
desired timing by changing the position of the crank pin
523 at a desired timing during the formation of the winding
package P. Specifically, the control device 22 controls
the pressure of air supplied to the traverse device 5 (ro-
tary union 54) by controlling the air pressure adjusting
device 21. Accordingly, the traverse device 5 changes
the traverse width at a desired timing. The traverse device
5 decreases the traverse width, for example, at a cycle
of once every four round trips.
[0051] As described above, in the yarn winding ma-
chine 1 according to this embodiment, the rotation of the
crank disc 52 is converted into the reciprocating motion.
Accordingly, in the yarn winding machine 1, it is not nec-
essary to switch between forward rotation and reverse
rotation in the drive motor 53. Further, in the yarn winding
machine 1, it is possible to increase the traverse speed
in the traverse device 5 by increasing the rotation speed
of the drive motor 53. Thus, in the yarn winding machine
1, it is possible to wind the yarn at a desired traverse
cycle regardless of the performance of the drive motor
53. Thus, in the yarn winding machine 1, it is possible to
decrease the traverse width by changing the position of
the crank pin 523.
[0052] Further, in the yarn winding machine 1, it is pos-
sible to change a distance between the crank pin 523
and the rotation axis Ax of the disc portion 521 of the
traverse device 5. When the position of the crank pin 523
is changed, the rotation radius (rotation orbit) of the crank
pin 523 is changed. Accordingly, the reciprocating range
of the slider 515, that is, the traverse width is changed.
That is, in the yarn winding machine 1, the traverse width
decreases when the rotation radius of the crank pin 523
is decreased and the traverse width increases when the
rotation radius of the crank pin 523 is increased. Thus,
in the yarn winding machine 1, it is possible to wind the
yarn at a desired traverse width. Further, it is possible to
change the traverse width even when the distance be-
tween the touch roller 31 and the traverse device 5 is not
changed and hence to save a space.
[0053] The yarn winding machine 1 according to this
embodiment includes the changing device which chang-
es a distance between the crank pin 523 and the rotation
axis Ax of the disc portion 521 and the control device 22
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which controls the operation of the changing device. In
this configuration, it is possible to change a distance be-
tween the crank pin 523 and the rotation axis Ax of the
disc portion 521 at a desired timing by controlling the
changing device using the control device 22. Therefore,
in the yarn winding machine 1, it is possible to suppress
the occurrence of an ear height phenomenon by control-
ling the changing device so that the traverse width is
changed at a desired timing.
[0054] The yarn winding machine 1 according to this
embodiment includes the spring 525 which biases the
crank pin 523 toward the rotation axis Ax of the disc por-
tion 521 and the piston 524 which moves the crank pin
523 in a direction opposite to the biasing direction of the
spring 525. In this configuration, since the crank pin 523
is biased toward the rotation axis Ax of the disc portion
521 by the spring 525, it is possible to shorten a distance
between the crank pin 523 and the rotation axis Ax of the
disc portion 521, that is, the traverse width by the biasing
force of the spring 525. Therefore, in the yarn winding
machine 1, it is possible to promptly change the traverse
width.
[0055] In the yarn winding machine 1 according to this
embodiment, the changing device sends a fluid to the
piston 524 in a direction opposite to the biasing direction
of the spring 525 and moves the piston 524 by adjusting
the pressure of the fluid. In this configuration, it is possible
to accurately move the crank pin 523.
[0056] In the yarn winding machine 1 according to this
embodiment, the crank pin 523 is provided to be movable
along the radial direction of the disc portion 521. In this
configuration, it is possible to change the traverse width
by linearly moving the crank pin 523 along the radial di-
rection. Therefore, in the yarn winding machine 1, it is
possible to promptly change the traverse width. Thus, in
the yarn winding machine 1, it is possible to cope with
the change of the traverse width even when the yarn Y
is wound at a high speed.

[Second Embodiment]

[0057] Next, a second embodiment will be described.
As shown in FIGS. 12 and 13, a yarn winding machine
1A includes a support mechanism 2, a winding mecha-
nism 3, and a traverse mechanism 4A.
[0058] In this embodiment, the traverse mechanism 4A
includes one traverse device 5A. The traverse device 5A
is disposed at the center portion of the housing 6 in the
first direction D1.
[0059] As shown in FIG. 15, the traverse device 5A
includes a reciprocating double slider crank portion 51A,
a crank disc 52, a drive motor 53, and a rotary union 54.
[0060] As shown in FIGS. 14 and 15, the reciprocating
double slider crank portion 51A includes a fixing portion
517A. The fixing portion 517A is fixed to a slider 515. As
shown in FIG. 14, the fixing portion 517A is disposed
along the first direction D1. A plurality of (for example,
ten) traverse guides 516 are arranged in the fixing portion

517A. The traverse guides 516 are arranged at prede-
termined intervals in the direction (first direction D1) in
which the fixing portion 517A is disposed. That is, the
traverse guide 516 is disposed to correspond to the po-
sition of the winding bobbin B. The plurality of traverse
guides 516 fixed to the fixing portion 517A move in ac-
cordance with the movement of the slider 515.
[0061] In the traverse device 5A, the slider 515 moves
in a reciprocating manner when the crank disc 52 rotates.
Specifically, in the traverse device 5A, when the crank
disc 52 rotates, the crank pin 523 rotates in accordance
with the rotation. The crank pin 523 moves inside an elon-
gated hole 518 while contacting the elongated hole 518
of the slider 515. Accordingly, the slider 515 moves in a
reciprocating manner along the slider guides 513 and
514 and the plurality of traverse guides 516 move in a
reciprocating manner together in the traverse range. In
the traverse device 5A, the moving direction of the slider
515 is switched at a cycle of half a rotation of the crank
disc 52.
[0062] As described above, in the yarn winding ma-
chine 1A according to this embodiment, it is possible to
suppress the occurrence of an ear height phenomenon
in the winding package, to save a space, and to increase
a yarn winding speed. Further, only one traverse device
5A is provided in the yarn winding machine 1A. In the
traverse device 5A, the plurality of traverse guides 516
are driven at one time. Accordingly, it is possible to re-
duce the manufacturing cost and running cost of the yarn
winding machine 1.
[0063] As described above, the embodiments of the
present invention have been described, but the present
invention is not essentially limited to the above-described
embodiments and can be modified into various forms in
the scope not departing from the spirit.
[0064] In the above-described embodiments, a mode
in which the crank disc 52 has a circular shape when
viewed from the direction along the rotation axis Ax has
been described as an example. However, the shape of
the crank disc 52 is not limited thereto and may be, for
example, a rectangular shape, a polygonal shape, or the
like. It is preferable that the crank disc 52 has a circular
shape when the crank disc rotates at a high speed.
[0065] In the above-described embodiments, a mode
in which the elongated hole 518 is the through-hole has
been described as an example. However, the elongated
hole 518 may not be the through-hole, but may be, for
example, a recess such as a concave portion, or the like.
[0066] In the above-described embodiments, a mode
in which the piston 524 provided integrally with the crank
pin 523 is moved by an air pressure has been described
as an example. However, the means for changing the
position of the crank pin 523 is not limited thereto. For
example, the position of the crank pin 523 may be
changed by a hydraulic pressure and the position may
be changed by a solenoid valve or the like.
[0067] In the above-described embodiments, a mode
in which the first power transmission portion includes the
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disc portion 521 and the connection portion 522 has been
described as an example. However, the first power trans-
mission portion may include only the connection portion
522. In this configuration, the connection portion 522 and
the crank pin 523 may be connected to each other by a
connection member or the like.

REFERENCE SIGNS LIST

[0068] 1, 1A: yarn winding machine, 3: winding mech-
anism, 4, 4A: traverse mechanism, 21: air pressure ad-
justing device (changing device), 22: control device, 51:
reciprocating double slider crank portion (rotary recipro-
cating conversion portion), 52: crank disc (crank portion),
53: drive motor (drive unit), 516: traverse guide, 521: disc
portion (first power transmission portion), 523: crank pin
(second power transmission portion), 524: piston (mov-
ing member), 525: spring (elastic member), Ax: rotation
axis, Y: yarn.

Claims

1. A yarn winding machine (1, 1A) for winding a yarn
(Y) to form a package (P), comprising:

a winding mechanism (3) which winds the yarn
(Y); and
a traverse mechanism (4, 4A) which traverses
the wound yarn (Y),
wherein the traverse mechanism (4, 4A) in-
cludes:

a drive unit (53) which generates a rotation
of a drive shaft (531),
a crank portion (52) which converts the ro-
tation of the drive shaft (531) of the drive
unit (53) into a rotation of a circular orbit, and
a rotary reciprocating conversion portion
(51) which converts the rotation of the cir-
cular orbit of the crank portion (52) into a
reciprocating motion,

wherein the crank portion (52) includes:

a first power transmission portion (521)
which rotates while being connected to the
drive shaft (531) and transmits power of the
drive unit (53), and
a second power transmission portion (523)
which transmits power to the rotary recipro-
cating conversion portion (51),

wherein a distance between the first power
transmission portion (521) and the second pow-
er transmission portion (523) is changeable, and
wherein the rotary reciprocating conversion por-
tion (51) includes a traverse guide (516) locking

the yarn (Y).

2. The yarn winding machine (1, 1A) according to claim
1, further comprising:

a changing device (21) which changes a dis-
tance between the first power transmission por-
tion (521) and the second power transmission
portion (523); and
a control device (22) which controls an operation
of the changing device (21).

3. The yarn winding machine (1, 1A) according to claim
2, further comprising:

an elastic member (525) that biases the second
power transmission portion (523) toward the first
power transmission portion (521); and
a moving member (524) that moves the second
power transmission portion (523) in a direction
opposite to a biasing direction of the elastic
member (525).

4. The yarn winding machine (1, 1A) according to claim
3,

wherein the changing device (21) sends a fluid
to the moving member (524) in a direction op-
posite to the biasing direction of the elastic mem-
ber (525), and
wherein the moving member (524) is moved by
adjusting a pressure of the fluid.

5. The yarn winding machine (1, 1A) according to any
one of claims 1 to 4,
wherein the second power transmission portion
(523) is provided to be movable along a direction
orthogonal to a rotation axis (Ax) of the first power
transmission portion (521).

6. The yarn winding machine (1, 1A) according to any
one of claims 1 to 5,
wherein the crank portion (52) has a circular shape
when viewed from a direction along the first power
transmission portion (521).
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