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(54) YARN WINDING DEVICE AND METHOD OF OPERATING YARN WINDING DEVICE

(57) A yarn winding device (1) includes a traverse
guide (133), a traverse motor (135), a profile calculating
section (161), and a traverse drive control section (162).
The profile calculating section (161) calculates a traverse
profile having either one of a first end position or a second
end position of a traverse position as a starting point, and
the other end position as an ending point. The traverse
drive control section (162) starts the control of the

traverse motor (135) based on a traverse profile having
the first end position as a starting point when the traverse
position of the traverse guide (133) has reached the first
end position, and starts the control of the traverse motor
(135) based on a traverse profile having the second end
position as the starting point when the traverse position
has reached the second end position.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a yarn winding
device adapted to wind a yarn into a package, and a
method of operating the yarn winding device.

2. Description of the Related Art

[0002] A yarn winding device adapted to wind a yarn
around a winding bobbin to manufacture a package in
which the yarn is wound is conventionally known. In this
device, the package is manufactured by reciprocate mov-
ing a yarn along a width direction of the package being
rotated about a shaft (reciprocate movement is also re-
ferred to as "traverse").
[0003] As a device adapted to manufacture the pack-
age by traversing the yarn, for example, a yarn winding
machine equipped with a traverse device including a yarn
guide (traverse guide) adapted to make contact with the
yarn to traverse the yarn, a traverse arm adapted to sup-
port the yarn guide, and a motor adapted to reciprocate
the traverse arm is disclosed in Japanese Patent No.
5505621.
[0004] When manufacturing the package using the
yarn winding device, a diameter of the package increases
as the amount of yarn wound into the package increases.
In the yarn winding device described above, manufac-
turing of a package with satisfactory quality is realized
by adjusting a traverse speed with increase in the diam-
eter of the package.
[0005] In the conventional device, the adjustment of
the traverse speed is executed at a central position in a
width direction of the package corresponding to an origin
position of the motor. As a result, a winding state (e.g.,
yarn diamond of a yarn, package hardness, etc.) of the
yarn is rapidly changed at the central position, and fur-
thermore, "stitching" tends to easily occur, which may
affect the quality of the manufactured package.

BRIEF SUMMARY OF THE INVENTION

[0006] It is an object of the present invention to man-
ufacture a package with enhanced quality in a device
adapted to wind a yarn around a winding bobbin to man-
ufacture a package.
[0007] Hereinafter, a plurality of modes will be de-
scribed as means for solving the problem. Such modes
can be arbitrarily combined as necessary.
[0008] A yarn winding device according to one aspect
of the present invention is a yarn winding device adapted
to wind a yarn about a winding bobbin rotating around a
predetermined axis to form a package. The yarn winding
device includes a traverse guide, a traverse motor, a pro-
file calculating section, and a traverse drive control sec-

tion. The traverse guide is adapted to make contact with
a yarn, and traverse the yarn along a width direction of
a package. The traverse motor is adapted to drive the
traverse guide.
[0009] The profile calculating section is adapted to cal-
culate the traverse profile. The traverse profile is a profile
defining a traverse position of the traverse guide at a
predetermined time. The traverse profile assumes either
one of a first end position or a second end position as a
starting point, and the other end position as an ending
point. The first end position is a traverse position corre-
sponding to one end in a width direction of the package.
The second end position is a traverse position corre-
sponding to the other end in the width direction of the
package.
[0010] The traverse drive control section is adapted to
control the traverse motor based on the traverse profile
calculated in the profile calculating section. The traverse
drive control section starts the control of the traverse mo-
tor based on the traverse profile having the first end po-
sition as the starting point when the traverse position of
the traverse guide has reached the first end position. The
traverse drive control section starts the control of the
traverse motor based on the traverse profile having the
second end position as the starting point when the
traverse position of the traverse guide has reached the
second end position.
[0011] In the yarn winding device, when the traverse
guide has reached the first end position and the second
end position corresponding to the end in the width direc-
tion of the package, the traverse drive control section
starts the control of the traverse motor based on the
traverse profile having the reached first end position or
the second end position as the starting point.
[0012] Thus, the traverse speed at the central region
in the width direction of the package can be controlled to
a desired speed pattern by calculating the traverse profile
having the end in the width direction of the package as
the starting point, whereby the traverse speed can be
prevented from rapidly changing at the traverse position
corresponding to the central region of the package.
Therefore, the winding state (yarn diamond of yarn, pack-
age hardness, etc.) of the yarn can be prevented from
rapidly changing in the central region of the package.
Furthermore, the drive point can be stabilized, and
"stitching" can be avoided from occurring in the manu-
facturing process of the package. As a result, a high qual-
ity package can be manufactured.
[0013] The profile calculating section may calculate a
first traverse profile that realizes a speed pattern in which
the traverse speed continuously increases or decreases
as the traverse guide moves from the first end position
to the second end position and continuously decreases
or increases as the traverse guide moves from the sec-
ond end position to the first end position at the traverse
central part. The traverse speed is a moving speed of
the traverse guide. The traverse central part is a region
corresponding to a central region in the width direction
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of the package.
[0014] In this case, the traverse drive control section
controls the traverse motor based on the first traverse
profile when forming a conical package whose diameter
decreases or increases from one end toward the other
end.
[0015] Thus, a high quality conical package can be
manufactured.
[0016] The profile calculating section may calculate a
second traverse profile that realizes a speed pattern in
which the traverse speed is constant while the traverse
guide moves from one of the first end position and the
second end position to the other end position, and from
the other end position to the one end position at the
traverse central part.
[0017] In this case, the traverse drive control section
controls the traverse motor based on the second traverse
profile when forming a cylindrical shaped package whose
diameter is constant from one end to the other end.
[0018] Thus, a high quality cylindrical shaped package
can be manufactured.
[0019] The profile calculating section may calculate the
first traverse profile that realizes a speed pattern in which
the traverse speed continuously decreases as the
traverse guide moves from the first end position to the
second end position and continuously increases as the
traverse guide moves from the second end position to
the first end position at the traverse central part. In this
case, the traverse drive control section controls the
traverse motor based on the first traverse profile when
forming a conical package whose diameter increases
from one end toward the other end.
[0020] Thus, when forming the conical package, a
package in which the hardness of the package increases
from the smaller diameter side toward the larger diameter
side can be manufactured. As the portion of high package
hardness tends to easily become the drive point, the oc-
currence of stitching can be farther reduced by stabilizing
the drive point on the larger diameter side where the hard-
ness is high to manufacture a high quality package.
[0021] After the traverse position of the traverse guide
has reached the second end position from the first end
position, the profile calculating section may calculate the
next traverse profile representing the traverse from the
first end position to the second end position before the
first end position is reached based on the most recently
calculated traverse profile representing the traverse from
the second end position to the first end position.
[0022] Thus, every time the yarn reaches the package
end, the next traverse profile is calculated before the op-
posite end is reached based on the most recently calcu-
lated traverse profile, and the switch to the control of the
traverse motor based on the next traverse profile is ex-
ecuted without delay, so that a high quality package can
be manufactured.
[0023] The traverse motor may be configured such that
the rotating direction is switched at the first end position
and the second end position in the width direction of the

package while having the position corresponding to the
central position in the width direction of the package as
the origin. In this case, the traverse drive control section
forward rotates the traverse motor to move the traverse
guide from one of the first end position or the second end
position to the other end position, and reverse rotates
the traverse motor to move the traverse guide from the
other one of the first end position or the second end po-
sition to the one end position.
[0024] Thus, even in a mechanism in which the origin
of the traverse motor corresponds to the central position
in the width direction of the package, the control based
on the traverse profile having the package end not cor-
responding to the origin of the traverse motor as the start-
ing point may be realized to manufacture a high quality
package.
[0025] A high quality package can be manufactured in
a device adapted to wind a yarn around a winding bobbin
to manufacture a package.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

FIG. 1 is a view illustrating a structure of an automatic
winder;
FIG. 2 is a view illustrating a structure of a yarn wind-
ing device;
FIG. 3 is an enlarged view of proximity of a traverse
device of the yarn winding device;
FIG. 4 is a view illustrating a control configuration of
a traverse control section;
FIG. 5 is a view illustrating one example of a traverse
profile and a rotation speed command according to
a first embodiment;
FIG. 6 is a flowchart illustrating an operation of the
traverse device;
FIG. 7 is a view illustrating a package hardness dis-
tribution; and
FIG. 8 is a view illustrating one example of a traverse
profile and a rotation speed command according to
a second embodiment.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

1. First Embodiment

(1) Structure of automatic winder

[0027] Hereinafter, a description will be made on a
structure of an automatic winder 100 including a yarn
winding device 1 according to a first embodiment using
FIG. 1.
[0028] The automatic winder 100 includes a plurality
of yarn winding devices (winding units) 1 arranged side
by side. Each yarn winding device 1 is adapted to wind
a yarn Y unwound from a yarn supplying bobbin B1
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around a winding bobbin B2 (to be described later) to
form a package P in which the yarn Y is wound. Details
on the structure of the yarn winding device 1 according
to the present embodiment will be described in detail lat-
er.
[0029] The automatic winder 100 includes an automat-
ic doffing device 3. The automatic doffing device 3 is
adapted to travel up to a position of the relevant yarn
winding device 1 to collect the fully wound package P
and to also supply an empty winding bobbin B2 when the
package P is fully wound in each yarn winding device 1.
[0030] The automatic winder 100 includes a machine
setting device 5. The machine setting device 5 is, for
example, a computer system including a CPU, a storage
device (RAM, ROM, etc.), and various types of interfaces,
and mainly includes a setting section 51 and a display
section 52. The setting section 51 enables an operator
to input a predetermined set value or select an appropri-
ate control method to carry out setting with respect to
each yarn winding device 1. An input device with a plu-
rality of keys, for example, can be used for the setting
section 51. A touch panel may also be used for the setting
section 51.
[0031] The display section 52 is configured to be able
to display a winding status of the yarn Y in each yarn
winding device 1, content of trouble that occurred in the
automatic winder 100, and the like. A display such as a
liquid crystal display, and the like, for example, can be
used for the display section 52.
[0032] The automatic winder 100 includes a machine
control section 7. The machine control section 7 is, for
example, a computer system including a CPU, a storage
device (RAM, ROM, etc.), and various types of interfaces,
and executes a control relating to the entire automatic
winder 100 such as control of the automatic doffing de-
vice 3, and the like. The machine setting device 5 and
the machine control section 7 may be configured as a
same section.

(2) Structure of yarn winding device

[0033] Next, a description will be made on the details
on the structure of the yarn winding device 1 according
to the present embodiment using FIG. 2.
[0034] The yarn winding device 1 includes a cradle 11.
The cradle 11 is a member adapted to rotatably and re-
movably support the winding bobbin B2 for forming a
conical (to be described later) package P about a prede-
termined axis A1 (FIG. 3). As illustrated in FIG. 2, the
predetermined axis A1, which is a rotational axis of the
winding bobbin B2, forms a predetermined angle with
respect to an outer peripheral surface of a contact roller
14 (to be described later) so that a side facing the contact
roller 14 of the winding bobbin B2 becomes parallel to
the outer peripheral surface of the contact roller 14. A
width direction of the package P to be described later
can also be said as an axial direction of the contact roller
14.

[0035] The cradle 11 can be swung with a swing shaft
A2 as the center. The cradle 11 thus can be swung with
the swing shaft A2 as the center and absorb the increase
in diameter involved with the winding of the yarn Y around
the winding bobbin B2.
[0036] Furthermore, an angle sensor SE1 adapted to
detect a swing angle of the cradle 11 is attached to the
swing shaft A2. The angle sensor SE1 is, for example, a
rotary encoder, and transmits a signal corresponding to
the swing angle of the cradle 11 about the swing shaft
A2 to a unit control section 15 (to be described later).
[0037] Since the swing angle of the cradle 11 about
the swing shaft A2 changes as the package P becomes
thicker with winding, a diameter of the package P can be
detected by detecting the swing angle with the angle sen-
sor SE1.
[0038] In other embodiments, a method for acquiring
the diameter of the package P is not limited to the method
described above. For example, the diameter of the pack-
age P may be calculated based on a rotation number, a
winding speed, and a winding angle of the package P.
The diameter of the package P thus can be calculated
even if the angle sensor SE1 is not arranged.
[0039] The yarn winding device 1 includes a package
drive motor 12. The package drive motor 12 is attached
to a portion sandwiching the winding bobbin B2 of the
cradle 11, and rotates the winding bobbin B2 about the
predetermined shaft A1 to wind the yarn Y around the
winding bobbin B2. A motor shaft of the package drive
motor 12 is coupled with the winding bobbin B2 so as to
be relatively non-rotatable when the winding bobbin B2
is supported by the cradle 11 (direct drive type).
[0040] The yarn winding device 1 includes a traverse
device 13. The traverse device 13 is adapted to traverse
the yarn Y along the width direction of the package P with
respect to the winding bobbin B2 rotating about the pre-
determined axis A1. As illustrated in FIG. 3, the traverse
device 13 according to the present embodiment mainly
includes a traverse arm 131, a traverse guide 133, and
a traverse motor 135.
[0041] The traverse arm 131 is a tapered rod shaped
member. The traverse guide 133 is a member including
a hook capable of hooking the yarn Y, and is attached to
a narrowed distal end of the traverse arm 131. The
traverse motor 135 is configured by, for example, a servo
motor. A base portion of the traverse arm 131 (side op-
posite from the side the traverse guide 133 is attached
in the traverse arm 131) is fixed to an output shaft A3 of
the traverse motor 135.
[0042] In other embodiments, the traverse arm 131
may not be formed to a tapered shape. The traverse
guide 133 may not be a hook type, and may be formed
to, for example, a U type, a V type, or an O type. The
traverse guide 133 merely needs to be able to make con-
tact with the yarn Y and traverse the yarn along the width
direction of the package. The traverse arm 131 and the
traverse guide 133 may be integrated.
[0043] The traverse motor 135 is controlled to forward
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rotate or reverse rotate the output shaft A3 within a pre-
determined angle range and at a predetermined cycle by
a traverse drive control section 162, to be described later.
The traverse motor 135 is configured so that a rotating
direction (forward rotation or reverse rotation) switches
at both end positions in the width direction of the package
P with a position corresponding to a central position in
the width direction of the package P as an origin.
[0044] As illustrated in FIG. 3, the traverse guide 133
attached to the distal end of the traverse arm 131 recip-
rocates (traverses) between a first end (one end) and a
second end (other end) of a traverse path along an ar-
cuate traverse path (path illustrated with a dotted line in
FIG. 3) extending in the direction along the width direction
of the package P by repeating the forward rotation and
the reverse rotation of the output shaft A3 of the traverse
motor 135.
[0045] As illustrated in FIG. 3, the first end of the
traverse path exists in proximity to one end in the width
direction of the package P, and the second end exists in
proximity to the other end in the width direction of the
package P. In other words, the first end corresponds to
one end (smaller diameter end) in the width direction of
the package P, and the second end corresponds to the
other end (larger diameter end) in the width direction of
the package P.
[0046] The traverse guide 133 guides the yarn Y (i.e.,
yarn Y at a contacting point of the traverse guide 133 and
the yarn Y) hooked at the hook portion to a predetermined
position on the traverse path by the reciprocate move-
ment to guide the yarn to a position corresponding to the
predetermined position in the width direction of the wind-
ing bobbin B2 or the package P.
[0047] As described above, the traverse guide 133
moves along the traverse path according to the rotation
of the output shaft A3 of the traverse motor 135, and thus
the traverse position defined as a position of the traverse
guide 133 on the traverse path can correspond with a
rotation position of the output shaft A3 of the traverse
motor 135.
[0048] The yarn winding device 1 includes the contact
roller 14 attached to make contact with the outer periph-
eral surface of the winding bobbin B2 or the outer periph-
eral surface of the package P and to be driven rotated.
The contact roller 14 is adapted to push the yarn Y guided
by the traverse guide 133 against the outer peripheral
surface of the winding bobbin B2 or the outer peripheral
surface of the package P at a predetermined pressure
to wind the yarn Y around the outer peripheral surface
of the winding bobbin B2 or the package P.
[0049] The yarn winding device 1 includes the unit con-
trol section 15. The unit control section 15 is, for example,
a computer system configured by a CPU, a storage de-
vice (RAM, ROM), and various types of interfaces. The
unit control section 15 is connected to each structure of
the yarn winding device 1, and is adapted to carry out
the control of the yarn winding device 1.
[0050] A program for realizing the control (one part of

or all of the control) of each structure of the yarn winding
device 1 may be stored in the storage device of the unit
control section 15. Furthermore, each function (one part
thereof) of the unit control section 15 may be realized as
hardware by SoC (System on Chip), and the like.
[0051] The unit control section 15 is connected to the
machine setting device 5, and enables a set value relating
to the control of the yarn winding device 1 set by the
setting section 51 to be input. Furthermore, the unit con-
trol section 15 outputs information (e.g., error informa-
tion) relating to an operation status of the yarn winding
device 1 to the machine setting device 5. Thus, the in-
formation relating to the operation status of the yarn wind-
ing device 1 can be displayed on the display section 52.
[0052] The yarn winding device 1 includes a traverse
control section 16. The traverse control section 16 is, for
example, configured by hardware and the like by a ded-
icated microprocessor such as SoC. The traverse control
section 16 is adapted to control the forward rotation or
the reverse rotation of the traverse motor 135 based on
a command of the unit control section 15, and the like.
Detailed configuration of the traverse control section 16
will be described in detail later.
[0053] The traverse control section 16 may be, for ex-
ample, a computer system configured by a CPU, a stor-
age device (RAM, ROM), and various types of interfaces.
In this case, each function of the traverse control section
16 may be realized by a program stored in the storage
device of the computer system.
[0054] The yarn winding device 1 includes a package
drive control section 17. The package drive control sec-
tion 17 is, for example, a computer system configured by
a CPU, a storage device (RAM, ROM), and various types
of interfaces. The package drive control section 17 is
adapted to control the rotation of the package drive motor
12 around the predetermined axis A1 upon receiving an
operation signal from the unit control section 15.
[0055] For example, the package drive control section
17 can receive a signal notifying the start of manufactur-
ing of the package P from the unit control section 15, and
start the rotation of the package drive motor 12. On the
other hand, for example, the rotation of the package drive
motor 12 can be stopped when the diameter of the pack-
age P reaches a predetermined size and a signal for end-
ing the manufacturing of the package P is received from
the unit control section 15.
[0056] A program for realizing the control (one part of
or all of the control) of the package drive motor 12 may
be stored in the storage device of the package drive con-
trol section 17. Furthermore, each function (one part
thereof) of the package drive control section 17 may be
realized as hardware by SoC, and the like.
[0057] In the description made above, the unit control
section 15, the traverse control section 16, and the pack-
age drive control section 17 are configured by individual
hardware (computer system, etc.). This is not the sole
case, and the functions of the three control sections may
be realized by one computer system (program stored
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therein) or hardware such as SoC. In other words, the
functions of the three control sections may be integrated
in one computer system or hardware such as SoC. Al-
ternatively, the functions of two control sections out of
the three control sections may be integrated in one com-
puter system or hardware such as SoC.
[0058] The yarn winding device 1 may include a yarn
unwinding assisting device 18. The yarn unwinding as-
sisting device 18 is adapted to assist unwinding of the
yarn from the yarn supplying bobbin B1 by lowering a
regulating member covering a core tube of the yarn sup-
plying bobbin B1 accompanying the unwinding of the
yarn from the yarn supplying bobbin B1.
[0059] The yarn winding device 1 may include a ten-
sion applying device 19. The tension applying device 19
is adapted to apply a predetermined tension to the trav-
elling yarn Y. The tension applying device 19 may be, for
example, a gate-type tension applying device in which
movable comb teeth are arranged with respect to fixed
comb teeth.
[0060] The yarn winding device 1 may include a clearer
20. The clearer 20 is adapted to detect a yarn defect such
as slub by monitoring a yarn thickness signal from a sen-
sor adapted to detect the thickness of the yarn Y. A cutter
adapted to immediately cut the yarn Y when a yarn defect
is detected is provided in proximity to a clearer head
where the sensor is arranged.
[0061] The yarn winding device 1 may also include a
yarn joining device 21. The yarn joining device 21 is
adapted to join a lower yarn from the yarn supplying bob-
bin B1 and an upper yarn from the package P after the
clearer 20 detects a yarn defect and cuts the yarn, after
yarn breakage during unwinding of the yarn from the yarn
supplying bobbin B1, and the like. The yarn joining device
may be a mechanical-type knotter, or a splicer that uses
fluid such as compressed air.
[0062] A lower yarn guiding device 22 adapted to catch
the lower yarn from the yarn supplying bobbin B1 and
guide the lower yarn to the yarn joining device 21, and
an upper yarn guiding device 23 adapted to catch the
upper yarn from the package P and guide the upper yarn
to the yarn joining device 21 may be provided on a lower
side and an upper side of the yarn joining device 21,
respectively. A suction port is formed at the distal end of
the lower yarn guiding device 22, and a suction mouth is
formed at the distal end of the upper yarn guiding device
23, where a suction flow is generated at the suction port
and the suction mouth to suck and catch the yarn ends
of the upper yarn and the lower yarn.

(3) Control configuration of traverse control section

[0063] Next, a description will be made on the control
configuration of the traverse control section 16 using FIG.
4.
[0064] The traverse control section 16 includes a pro-
file calculating section 161. The profile calculating section
161 is adapted to calculate a traverse profile, and outputs

the same to the traverse drive control section 162. The
traverse profile is a profile defining a traverse position of
the traverse guide 133 at a predetermined time. The
traverse profile assumes either one of a first end position
or a second end position as a starting point and the other
end position as an ending point, the first end position
being a traverse position corresponding to one end (first
end) (i.e., one end in the width direction of the package
P) of the traverse path, and the second end position being
a traverse position corresponding to the other end (sec-
ond end) (i.e., other end in the width direction of the pack-
age P) of the traverse path. A specific calculation method
of the traverse profile will be described in detail later.
[0065] The traverse control section 16 includes the
traverse drive control section 162. The traverse drive
control section 162 is adapted to control the traverse mo-
tor 135 based on the traverse profile calculated in the
profile calculating section 161.
[0066] The traverse drive control section 162 of the
present embodiment feeds back an actual rotation angle
(corresponds to the traverse position of the traverse
guide 133) of the traverse motor 135, and feedback con-
trols the traverse motor 135 based on a comparison be-
tween the actual rotation angle and a rotation angle cor-
responding to the position of the yarn Y indicated in the
traverse profile.
[0067] Specifically, the traverse drive control section
162 includes a profile storage section 1621. The profile
storage section 1621 is a part of a storage region of the
storage device of the computer system configuring the
traverse control section 16, and is adapted to store the
traverse profile calculated in the profile calculating sec-
tion 161.
[0068] The traverse drive control section 162 includes
a first deviation arithmetic section 1622. The first devia-
tion arithmetic section 1622 is adapted to calculate a de-
viation of the traverse position (rotation position of the
traverse motor 135 corresponding thereto) indicated in
the traverse profile input from the profile storage section
1621, and the actually measured rotation angle of the
traverse motor 135. The actual rotation angle of the
traverse motor 135 can, for example, be measured by a
rotary encoder attached to the output shaft A3.
[0069] The traverse drive control section 162 includes
a position control section 1623. The position control sec-
tion 1623 is adapted to generate a rotation speed com-
mand of the traverse motor 135 based on the deviation
calculated by the first deviation arithmetic section 1622.
The position control section 1623, for example, gener-
ates the rotation speed command by PI control or PID
control using the deviation and a gain set in advance.
[0070] The traverse drive control section 162 includes
a second deviation arithmetic section 1624. The second
deviation arithmetic section 1624 is adapted to calculate
a deviation of a rotation speed of the traverse motor 135
indicated in the rotation speed command output from the
position control section 1623, and the actually measured
rotation speed of the traverse motor 135. The actual ro-
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tation speed of the traverse motor 135 can, for example,
be calculated as an amount of change per unit time of
the value of the rotary encoder attached to the output
shaft A3.
[0071] The traverse drive control section 162 includes
a speed control section 1625. The speed control section
1625 is adapted to generate a current command based
on the deviation calculated by the second deviation arith-
metic section 1624. The speed control section 1625, for
example, generates a current command signal by PI con-
trol or PID control using the deviation of the rotation speed
command and the actual rotation speed, and the gain set
in advance.
[0072] The traverse drive control section 162 includes
a third deviation arithmetic section 1626. The third devi-
ation arithmetic section 1626 is adapted to calculate a
deviation of a current value indicated in the current com-
mand output from the speed control section 1625 and
the actually measured current value output to the
traverse motor 135.
[0073] The traverse drive control section 162 includes
a current control section 1627. The current control sec-
tion 1627 is adapted to generate a voltage command to
input to a PWM section 1628 (to be described later) based
on the deviation calculated by a third deviation arithmetic
section 1626. The current control section 1627, for ex-
ample, generates a voltage command by PI control or
PID control using the deviation of the current command
and the actual current value and the gain set in advance.
[0074] The traverse drive control section 162 includes
the PWM section 1628. The PWM section 1628 is adapt-
ed to generate a pulse voltage in which a duty ratio is
changed according to the voltage command output from
the current control section 1627 by PWM (Pulse Width
Modulation), and outputs the same to the traverse motor
135.

(4) Traverse profile

[0075] Hereinafter, a description will be made on the
traverse profile used to control the traverse motor 135 in
the traverse drive control section 162 of the present em-
bodiment, using FIG. 5. In the following description, as
illustrated in FIG. 3, an intermediate point of the first end
and the second end of the traverse path is assumed as
an origin of the traverse position of the traverse guide
133, a direction from the origin toward the second end
(direction from the first end toward the second end) is
assumed as a positive direction, and a direction from the
origin toward the first end (direction from the second end
toward the first end) is assumed as a negative direction.
[0076] FIG. 5 illustrates the traverse profile and the ro-
tation speed command for one cycle in which the traverse
guide 133 is moved from the first end position to the sec-
ond end position and then returned back from the second
end position to the first end position.
[0077] In the present embodiment, the traverse drive
control section 162 controls the traverse motor 135 based

on the traverse profile and the rotation speed command
illustrated in FIG. 5.
[0078] In an example of the rotation speed command
illustrated in FIG. 5(B), an absolute value of the traverse
speed, which is a moving speed of the traverse guide
133, continuously and linearly decreases or increases
as the traverse guide 133 moves from the first end posi-
tion to the second position or in the reverse direction
thereto at the traverse central part corresponding to at
least the central region of the package P. The first end
position of the traverse guide 133 corresponds to the
smaller diameter end of the conical package P, and the
second end position of the traverse guide 133 corre-
sponds to the larger diameter end of the conical package
P.
[0079] The rotation speed command in which the
traverse speed linearly decreases or increases as the
traverse guide 133 moves from the first end position to
the second end position (as time elapses) is generated
when, for example, the traverse profile in which the
amount of change of the traverse position per unit time
of the traverse guide 133 (differential value of the traverse
profile at each time) decreases or increases with elapse
of time is used.
[0080] Specifically, for example, as illustrated in FIG.
5A, the rotation speed command can be calculated from
the traverse profile (this traverse profile is referred to as
"first traverse profile") including a function with respect
to time that is convex upward while the traverse guide
133 moves from the first end position to the second end
position and returns from the second end position to the
first end position (elapse of time).
[0081] The traverse profile can, for example, be de-
fined by acceleration start time, acceleration end time,
half-stroke time, deceleration start time, deceleration end
time, one stroke time, acceleration end speed or accel-
eration, speed at traverse origin, deceleration start speed
or deceleration, acceleration distance, deceleration dis-
tance, distance from traverse one end to traverse origin,
and distance from traverse origin to traverse other end.
[0082] In the present embodiment, the traverse profile
assumes a profile representing a relationship of the (a
plurality of) traverse position where the traverse guide
133 reaches while the traverse guide 133 moves from
the first end position to the second end position, and a
time at which the yarn Y reaches the respective traverse
position, or a profile representing a relationship of the (a
plurality of) traverse position where the traverse guide
133 reaches while the traverse guide 133 moves from
the second end position to the first end position, and a
time at which the traverse guide 133 reaches the respec-
tive traverse positions as one unit. In other words, one
of either the first end position, which is the traverse po-
sition corresponding to the first end of the traverse path,
or the second end position, which is the traverse position
corresponding to the second end of the traverse path, is
the starting point of the traverse profile and the other
position is the ending point of the traverse profile. There-
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fore, in FIG. 5A, the traverse profile in which the traverse
position of the traverse guide 133 moves from the first
end position toward the second end position, and the
traverse profile in which the traverse position of the
traverse guide 133 moves from the second end position
toward the first end position with elapse of time are in-
cluded.
[0083] Furthermore, as illustrated in FIGS. 5A and 5B,
it can be seen that the traverse profile and the rotation
speed command continuously change at the time, when
the traverse guide 133 passes the origin (in FIG. 5, timing
(time t1 and t3) indicated with a chain dashed line).
[0084] Furthermore, the plus/minus sign of the rotation
speed command value is inverted so as to correspond
to the change in the moving direction of the traverse guide
133 at the timing the traverse guide 133 exists at the first
end position or the second end position, that is, the timing
the traverse speed of the traverse guide 133 becomes 0
and in the proximity thereof.
[0085] As described above, an area where the winding
state of the yarn Y rapidly changes can be avoided from
generating during one stroke of traverse by calculating
the traverse profile of changing the rotation speed com-
mand at the traverse position corresponding to one end
or the other end (or proximity thereof) of the package P
rather than at the central part of the package correspond-
ing to the position (central region in the width direction
of the package P) between one end and the other end
of the package P.

(5) Operation of traverse device

[0086] Hereinafter, a description will be made on the
operation of the traverse device 13 of the yarn winding
device 1 according to the present embodiment using FIG.
6.
[0087] In the following description, assume that a cycle
in which the traverse guide 133 moves from the first end
position to the second end position, and thereafter re-
turns from the second end position to the first end position
is defined as one cycle of movement of the traverse guide
133, and nth (n: positive integer) cycle of the traverse has
started. In other words, one round of the traverse stroke
is assumed as one cycle of traverse.
[0088] The manufacturing conditions, and the like of
the package P are set using the setting section 51 of the
machine setting device 5 or the input device (e.g., key,
touch panel, etc.) arranged in the unit control section 15,
as necessary, and after (empty winding bobbin B2 is sup-
plied) the manufacturing of the package P has started,
last half of the n - 1th traverse cycle is executed, where
when the traverse position of the traverse guide 133
reaches the first end position, the traverse drive control
section 162 controls the traverse motor 135 based on
"an 2n - 1th traverse profile (e.g., traverse profile from
time 0 to t2 of FIG. 5A) having the first end position of
the traverse position as the starting point and the second
end position of the traverse position as the ending point"

(step S1).
[0089] Thus, the first half of the nth traverse cycle (e.g.,
traverse stroke of first half of third cycle, in other words,
fifth traverse stroke) is assumed to have started.
[0090] The 2n - 1th (e.g., fifth) traverse profile is calcu-
lated before the traverse guide 133 reaches the first end
position from the second end position in the second half
of the n - 1th traverse cycle (e.g., traverse stroke of the
second half of the second cycle, in other words, during
fourth traverse stroke), and stored in the profile storage
section 1621.
[0091] As the traverse motor 135 is controlled based
on the 2n - 1th (e.g., fifth) traverse profile, the traverse
guide 133 moves the yarn Y from the first end position
to the second end position while reducing the traverse
speed.
[0092] After the traverse guide 133 has reached the
first end position, the profile calculating section 161 cal-
culates the 2nth traverse profile before the traverse guide
133 reaches the second end position (step S2).
[0093] Specifically describing, the "2nth (e.g., sixth)
traverse profile" is calculated before the traverse position
of the traverse guide 133 moves from the first end position
to the second end position based on the "2n - 1th (e.g.,
fifth) traverse profile calculated in the second half of the
traverse cycle immediately before". The calculated 2nth

traverse profile is stored in the profile storage section
1621.
[0094] The 2nth traverse profile representing the move-
ment of the traverse guide 133 from the next second end
position to the first end position can, for example, be spe-
cifically calculated in the following manner.
[0095] First, the traverse width from the origin of the
traverse position to the next first end position is calculat-
ed. Next, the 2nth traverse profile is calculated taking into
consideration the traverse width from the origin of the
traverse position to the second end position calculated
at the time of calculation of the 2n - 1th traverse profile,
the traverse width from the origin to the next first end
position, and various types of conditions.
[0096] Then, during the movement of the traverse
guide 133 from the first end position to the second end
position, the traverse drive control section 162 deter-
mines whether or not the traverse guide 133 has reached
the second end position (i.e., whether or not the traverse
position of the traverse guide 133 has reached the sec-
ond end position, whether or not the yarn Y has reached
the other end of the package P) (step S3).
[0097] The traverse drive control section 162 can de-
termine that the second end position is reached, that is,
the traverse position of the traverse guide 133 has
reached the second end position when, for example, the
elapsed time from when the traverse guide 133 starts the
movement from the first end position coincides with the
time for the traverse guide 133 to move from the first end
position to the second end position.
[0098] The time for the traverse guide 133 to move
from the first end position to the second end position can
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be, for example, calculated based on a peripheral speed
of the current (middle of being manufactured) package
P, a traverse width, and a winding angle of the yarn Y,
or a wind number (winding number) of the yarn Y into the
package P.
[0099] In addition, the traverse drive control section
162 may determine that the traverse position of the
traverse guide 133 reached the second end position
when, for example, a measurement value of the rotation
angle of the transverse motor 135 is detected to be the
rotation angle corresponding to the second end position
of the traverse position.
[0100] When the traverse position of the traverse guide
133 reached the second end position (when "Yes" in step
S3), and for example, when the diameter of the package
P is smaller than the set value set in advance and deter-
mination is made to continue the winding of the yarn Y
into the package P (when "No" in step S4), the traverse
drive control section 162 starts the control of the traverse
motor 135 based on the "2nth (e.g., sixth) traverse profile
(e.g., traverse profile from time t2 to t4 in FIG. 5A) having
the second end position of the traverse position as the
starting point and the first end position of the traverse
position as the ending point" (step S5).
[0101] The second half of the nth traverse cycle is
thereby started.
[0102] The profile calculating section 161 calculates
the 2n + 1th traverse profile and stores the same in the
profile storage section 1621 after the traverse guide 133
has reached the second end position by the control of
the traverse motor 135 based on the 2n - 1th (e.g., fifth)
traverse profile and before the traverse guide 133 reach-
es the first end position from the second end position by
the control of the traverse motor 135 based on the 2nth

(e.g., sixth) traverse profile (step S6).
[0103] The 2n + 1th traverse profile representing the
movement of the traverse guide 133 from the next first
end position to the second end position can, for example,
be specifically calculated in the following manner.
[0104] First, the traverse width from the origin of the
traverse position to the next second end position is cal-
culated. Next, the 2n + 1th traverse profile is calculated
taking into consideration the traverse width from the or-
igin of the traverse position to the first end position cal-
culated at the time of calculation of the 2nth traverse pro-
file, the traverse width from the origin to the next second
end position, and various types of conditions.
[0105] The 2n + 1th (e.g., seventh) traverse profile rep-
resents the traverse from the first end position to the sec-
ond end position in the first half of the n + 1th traverse
cycle (first half of fourth cycle).
[0106] During the movement of the traverse guide 133
from the second end position to the first end position, the
traverse drive control section 162 determines whether or
not the traverse guide 133 has reached the first end po-
sition (i.e., whether or not the traverse position of the
traverse guide 133 has reached the first end position, in
other words, whether or not the traverse position corre-

sponding to one end of the package P is reached) (step
S7).
[0107] When the traverse position of the traverse guide
133 reached the first end position (when "Yes" in step
S7), for example, when the diameter of the package P is
smaller than the set value set in advance and determi-
nation is made to continue the winding of the yarn Y into
the package P (when "No" in step S8), n = n + 1 is realized
(i.e., one cycle of next traverse is started) (step S9), and
then the process is returned to step S1. For example,
when the diameter of the package P is greater than or
equal to the set value set in advance and determination
is made that the winding of the yarn Y into the package
P is completed (when "Yes" in step S8), the present con-
trol is terminated.
[0108] The steps S1 to S9 described above are repeat-
edly executed until the package P is fully wound (i.e.,
until determined "Yes" in step S3 or step S8).
[0109] When forming the conical package P by repeat-
edly executing the steps S1 to S9, the profile calculating
section 161 calculates a first traverse profile that realizes
a speed pattern in which the absolute value of the
traverse speed continuously decreases as the traverse
guide 133 moves from the first end position to the second
end position and continuously increases as the traverse
guide 133 moves from the second end position to the
first end position at the central part of the package cor-
responding to the central region of the package P, as
illustrated in FIG. 5A, for example, whereby when the
traverse drive control section 162 controls the traverse
motor 135 based on the first traverse profile, a high quality
conical package P whose package hardness continuous-
ly becomes larger from the smaller diameter toward the
larger diameter of the package P, as illustrated in FIG.
7, is manufactured.
[0110] In other words, as the portion of high package
hardness tends to easily become the drive point, the oc-
currence of stitching can be better avoided by stabilizing
the drive point on the larger diameter side where the hard-
ness is high to manufacture a high quality package P.
[0111] As illustrated as "comparative example" of FIG.
7, when manufacturing the conical package P while ex-
ecuting the switching of the traverse profile at the central
position of the package P, the traverse speed is rapidly
switched at the central position and the package hard-
ness is rapidly changed at the central position of the pack-
age P.
[0112] In the yarn winding device 1, when the traverse
position has reached the first end position or the second
end position corresponding to the end in the width direc-
tion of the package, the traverse drive control section 162
starts the control of the traverse motor 135 based on the
traverse profile having the reached first end position or
the second end position as the starting point.
[0113] Thus, the traverse speed at the central region
in the width direction of the package can be controlled to
a desired speed pattern by calculating the traverse profile
having the end in the width direction of the package as
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the starting point, whereby the traverse speed can be
prevented from rapidly changing at the central region of
the package. The drive point thus can be stabilized, and
"stitching" can be avoided from occurring in the manu-
facturing process of the package P. As a result, a high
quality package P can be manufactured.
[0114] Furthermore, the profile calculating section 161
calculates the first traverse profile that realizes a speed
pattern in which the traverse speed, which is the moving
speed of the traverse guide 133, continuously increases
or decreases as the traverse guide 133 moves from the
first end position to the second end position and contin-
uously decreases or increases as the traverse guide 133
moves from the second end position to the first end po-
sition at the traverse central part corresponding to the
central region in the width direction of the package P.
Furthermore, the traverse drive control section 162 con-
trols the traverse motor 135 based on the first traverse
profile when forming the conical package whose diame-
ter decreases or increases from one end toward the other
end.
[0115] Thus, a high quality conical package P can be
manufactured.
[0116] Moreover, after the traverse position of the
traverse guide 133 is moved from the first end position
to the second end position, the profile calculating section
161 calculates the next traverse profile representing the
traverse from the first end position to the second end
position before the first end position is reached based on
the most recently calculated traverse profile representing
the traverse from the second end position to the first end
position.
[0117] Thus, every time the yarn Y reaches the pack-
age end, the next traverse profile is calculated before the
opposite end is reached based on the most recently cal-
culated traverse profile, and the switch to the control of
the traverse motor 135 based on the next traverse profile
is executed without delay, so that a high quality package
P can be manufactured.
[0118] The traverse motor 135 is configured such that
the rotating direction is switched at the first end position
and the second end position in the width direction of the
package P while having the position corresponding to
the central position in the width direction of the package
P as the origin. Furthermore, the traverse drive control
section 162 forward rotates the traverse motor 135 to
move the traverse guide 133 from one of the first end
position or the second end position to the other end po-
sition, and reverse rotates the traverse motor 135 to move
the traverse guide 133 from the other one of the first end
position or the second end position to the one end posi-
tion.
[0119] Thus, even in a mechanism in which the origin
of the traverse motor 135 corresponds to the central po-
sition in the width direction of the package, the control
based on the traverse profile having the package end not
corresponding to the origin of the traverse motor 135 as
the starting point may be realized to manufacture a high

quality package P.
[0120] The position at the end in the width direction of
the package is not constant in the forming process of the
package P and may change. The present invention can
realize the traverse control having the position at the end
in the width direction of the package that changes in such
manner as the starting point to manufacture a high quality
package P.

2. Second Embodiment

[0121] The control method of the traverse motor 135
by steps S1 to S9 described in the first embodiment can
also be applied to the manufacturing of a cylindrical
shaped package in which the diameter is constant from
one end to the other end of the package P.
[0122] In a yarn winding device according to a second
embodiment for manufacturing a cylindrical shaped
package, a winding bobbin having a circular column
shape is used, and a predetermined shaft, which is a
rotation shaft of the winding bobbin, is made parallel with
respect to the width direction of the package P.
[0123] The profile calculating section 161 calculates a
second traverse profile that realizes a speed pattern in
which the traverse speed, which is the moving speed of
the traverse guide 133, is constant while the traverse
guide 133 moves from one of the first end position and
the second end position to the other end position, and
from the other end position to the one end position at the
traverse central part corresponding to the central region
in the width direction of the package P.
[0124] The traverse drive control section 162 is adapt-
ed to control the traverse motor 135 based on the second
traverse profile when manufacturing the cylindrical
shaped package P.
[0125] Specifically, as illustrated in FIG. 8A, the second
traverse profile is a profile for linearly moving the traverse
guide 133 with respect to time from the first end position
to the second end position or from the second end posi-
tion to the first end position of the traverse position (from
the traverse position corresponding to one end of the
package P to the traverse position corresponding to the
other end, or from the traverse position corresponding to
the other end to the traverse position corresponding to
the one end).
[0126] A rotation speed command in which the traverse
speed is constant from the first end position to the second
end position of the traverse position is generated at the
traverse central part corresponding to at least the central
region of the package P, as illustrated in FIG. 8B, by
using the second traverse profile in the control of the
traverse motor 135.
[0127] Other than that the shape of the winding bobbin
is cylindrical, the predetermined shaft is parallel to the
contact roller 14, and the traverse profile used in the con-
trol of the traverse motor 135 is the second profile, the
structures and functions of other configuring components
of the yarn winding device are the same as the yarn wind-
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ing device 1 according to the first embodiment.
[0128] The profile calculating section 161 calculates
the traverse profile as illustrated in FIG. 8A, and the
traverse drive control section 162 controls the traverse
motor 135 based on the relevant traverse profile and ex-
ecutes the switching of the traverse profile at the traverse
position (first end position, second end position) corre-
sponding to the end of the package, so that the manu-
facturing of a high quality cylindrical shaped package P
is facilitated.
[0129] Even when manufacturing the cylindrical
shaped package P, for example, when carrying out a
creeping operation, the adjustment of the traverse speed
is sometimes necessary at the right and left of the
traverse, where in the conventional control, the traverse
speed sometimes discontinuously changes (step some-
times forms in the traverse speed) at the traverse position
corresponding to the central position of the package P.
However, according to the present embodiment, a
traverse profile having one of the first end position or the
second end position of the traverse position as the start-
ing point and the other end position as the ending point
is created and the switching is executed at the first end
position or the second end position, whereby adjustment
can be easily made so that the traverse speed does not
discontinuously change at the central position, and even
in the case described above, a high quality cylindrical
shaped package P can be manufactured.

3. Common subject matter of embodiments

[0130] The first and second embodiments have the fol-
lowing structure and function in common.
[0131] The yarn winding device 1 (one example of yarn
winding device) according to the first and second em-
bodiments includes the traverse guide 133 (one example
of traverse guide), the traverse motor 135 (one example
of traverse motor), the profile calculating section 161 (one
example of profile calculating section), and the traverse
drive control section 162 (one example of traverse drive
control section). The traverse guide 133 is adapted to
make contact with the yarn Y (one example of yarn), and
traverse the yarn Y along the width direction of the pack-
age P (one example of package). The traverse motor 135
is adapted to drive the traverse guide 133.
[0132] The profile calculating section 161 is adapted
to calculate the traverse profile. The traverse profile is a
profile defining a traverse position of the traverse guide
133 at a predetermined time. The traverse profile as-
sumes either one of a first end position or a second end
position as a starting point, and the other end position as
an ending point. The first end position is a traverse po-
sition corresponding to one end in a width direction of
the package. The second end position is a traverse po-
sition corresponding to the other end in the width direction
of the package.
[0133] The traverse drive control section 162 is adapt-
ed to control the traverse motor 135 based on the traverse

profile calculated in the profile calculating section 161.
The traverse drive control section 162 starts the control
of the traverse motor 135 based on the traverse profile
having the first end position as the starting point when
the traverse position of the traverse guide 133 has
reached the first end position. The traverse drive control
section 162 starts the control of the traverse motor 135
based on the traverse profile having the second end po-
sition as the starting point when the traverse position of
the traverse guide 133 has reached the second end po-
sition.
[0134] In the yarn winding device 1, when the traverse
guide 133 has reached the first end position and the sec-
ond end position corresponding to the end in the width
direction of the package, the traverse drive control sec-
tion 162 starts the control of the traverse motor 135 based
on the traverse profile having the reached first end posi-
tion or the second end position as the starting point.
[0135] Thus, the traverse speed at the central region
in the width direction of the package can be controlled to
a desired speed pattern by calculating the traverse profile
having the end in the width direction of the package as
the starting point, whereby the traverse speed can be
prevented from rapidly changing at the traverse position
corresponding to the central region of the package.
Therefore, the winding state (yarn diamond of yarn, pack-
age hardness, etc.) of the yarn Y can be prevented from
rapidly changing in the central region of the package P.
Furthermore, the drive point can be stabilized, and
"stitching" can be avoided from occurring in the manu-
facturing process of the package. As a result, a high qual-
ity package P can be manufactured.

4. Other Embodiment

[0136] A plurality of embodiments of the present inven-
tion have been described, but the present invention is
not limited to the above-described embodiments, and
various changes can be made within a scope not depart-
ing from the claims of the invention. In particular, a plu-
rality of embodiments and alternative embodiments de-
scribed in the specification can be arbitrarily combined,
as necessary.

(A) Each step (steps S1 to S9) indicating the oper-
ation of the traverse device 13 described in the first
embodiment may have the content of the process
appropriately changed and/or the order of the proc-
ess of the step changed within a scope not deviating
from the claims of the invention.
(B) A traverse device other than the traverse device
including the traverse arm 131, the traverse guide
133, and the traverse motor 135 described in the first
embodiment may be used. For example, a traverse
device including a cylindrical winding drum provided
with a traverse groove adapted to be inserted with
the yarn Y and to hold the yarn on a side surface in
a length direction can be used. Furthermore, a belt
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type traverse device can be used. The belt type
traverse device also includes a traverse guide adapt-
ed to make contact with the yarn and traverse the
yarn along the width direction of the package, and a
traverse motor adapted to drive the traverse guide.
Moreover, the belt type traverse device can also be
configured to forward rotate or reverse rotate with
the central position in the width direction of the pack-
age as an origin.
In the traverse device including the winding drum
described above, for example, the rotation angle and
the rotation speed of the winding drum can be con-
trolled based on the traverse profile described in the
first and second embodiments, and the switching of
the traverse profile can be executed when the rota-
tion angle of the winding drum reaches an angle of
when the yarn Y exists at the end of the package,
so that a high quality package can be manufactured,
similar to the first and second embodiments.
(C) The rotation speed command of the traverse mo-
tor 135 may include a trapezoidal rotation speed
command pattern, for example, at a timing the
traverse position of the traverse guide 133 is at the
first end position or the second end position, or in
proximity thereto. In other words, the traverse profile
of the embodiments described above is a speed pat-
tern including a speed increasing region, which is
one end region, a central region, and a speed de-
creasing region, which is the other end region, but
may be a speed pattern including a constant-speed
region between the central region and each end re-
gion.

Claims

1. A yarn winding device (1) adapted to wind a yarn (Y)
around a winding bobbin (B2) rotating around a pre-
determined axis (A1) to form a package (P), the yarn
winding device (1) comprising:

a traverse guide (133) adapted to make contact
with the yarn (Y) and traverse the yarn (Y) along
a width direction of the package;
a traverse motor (135) adapted to drive the
traverse guide (133) ;
a profile calculating section (161) adapted to cal-
culate a traverse profile being a profile defining
a traverse position of the traverse guide (133)
at a predetermined time, characterized by the
traverse profile having either one of a first end
position or a second end position as a starting
point and the other end position as an ending
point, the first end position being the traverse
position corresponding to one end in the width
direction of the package (P) and the second end
position being the traverse position correspond-
ing to the other end in the width direction of the

package (P); and
a traverse drive control section (162) adapted
to control the traverse motor (135) based on the
traverse profile calculated by the profile calcu-
lating section (161); wherein
the traverse drive control section (162) is adapt-
ed to start, when the traverse position of the
traverse guide (133) has reached the first end
position, the control of the traverse motor (135)
based on the traverse profile having the first end
position as the starting point; and
start, when the traverse position of the traverse
guide (133) has reached the second end posi-
tion, the control of the traverse motor (135)
based on the traverse profile having the second
end position as the starting point.

2. The yarn winding device (1) according to claim 1,
wherein the profile calculating section (161) is adapt-
ed to
calculate a first traverse profile that realizes a speed
pattern in which a traverse speed, which is a moving
speed of the traverse guide (133), continuously in-
creases or decreases as the traverse guide (133)
moves from the first end position to the second end
position, and continuously decreases or increases
as the traverse guide (133) moves from the second
end position to the first end position at a traverse
central part corresponding to a central region in a
width direction of the package (P); and
the traverse drive control section (162) is adapted to
control the traverse motor (135) based on the first
traverse profile when forming a conical shaped pack-
age (P) whose diameter decreases or increases from
one end toward the other end.

3. The yarn winding device (1) according to claim 1,
wherein
the profile calculating section (161) is adapted to cal-
culate a second traverse profile that realizes a speed
pattern in which a traverse speed, which is a moving
speed of the traverse guide (133), is constant while
the traverse guide (133) moves from one of the first
end position and the second end position to the other
end position, and from the other end position to the
one end position at the traverse central part corre-
sponding to a central region in the width direction of
the package (P); and
the traverse drive control section (162) is adapted to
control the traverse motor (135) based on the second
traverse profile when forming a cylindrical shaped
package (P) whose diameter is constant from one
end to the other end.

4. The yarn winding device (1) according to claim 2,
wherein
the profile calculating section (161) is adapted to cal-
culate the first traverse profile that realizes a speed
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pattern in which the traverse speed continuously de-
creases as the traverse guide (133) moves from the
first end position to the second end position, and
continuously increases as the traverse guide (133)
moves from the second end position to the first end
position at the traverse central part; and
the traverse drive control section (162) is adapted to
control the traverse motor (135) based on the first
traverse profile when forming a conical package (P)
whose diameter increases from one end toward the
other end.

5. The yarn winding device (1) according to any one of
claims 1 to 4, wherein
after the traverse guide (133) has reached the sec-
ond end position from the first end position, the profile
calculating section (161) is adapted to calculate a
next traverse profile representing a traverse from a
first end position to a second end position before the
first end position is reached based on the most re-
cently calculated traverse profile representing a
traverse from the second end position to the first end
position.

6. The yarn winding device (1) according to any one of
claims 1 to 5, wherein
the traverse motor (135) is configured so that a ro-
tating direction is switched at the first end position
and the second end position in the width direction of
the package (P) while having a position correspond-
ing to a central position in the width direction of the
package (P) as an origin; and
the traverse drive control section (162) is adapted to
forward rotate the traverse motor (135) to move the
traverse guide (133) from one of the first end position
or the second end position to the other end position,
and
reverse rotate the traverse motor to move the
traverse guide (133) from the other one of the first
end position or the second end position to the one
end position.

7. A method of operating a yarn winding device (1)
winding a yarn (Y) around a winding bobbin (B2) ro-
tating around a predetermined axis (A1) to form a
package (P), comprising:

a traverse guide (133) contacting the yarn (Y)
and traversing the yarn (Y) along a width direc-
tion of the package;
a traverse motor (135) driving the traverse guide
(133);
calculating a traverse profile being a profile de-
fining a traverse position of the traverse guide
(133) at a predetermined time, characterized
by the traverse profile having either one of a first
end position or a second end position as a start-
ing point and the other end position as an ending

point, the first end position being the traverse
position corresponding to one end in the width
direction of the package (P) and the second end
position being the traverse position correspond-
ing to the other end in the width direction of the
package (P); and
controlling the traverse motor (135) based on
the traverse profile calculated, characterized
by starting, when the traverse position of the
traverse guide (133) has reached the first end
position, the control of the traverse motor (135)
based on the traverse profile having the first end
position as the starting point; and
starting, when the traverse position of the
traverse guide (133) has reached the second
end position, the control of the traverse motor
(135) based on the traverse profile having the
second end position as the starting point.

8. The method according to claim 7, characterized by
calculating a first traverse profile that realizes a
speed pattern in which a traverse speed, which is a
moving speed of the traverse guide (133), continu-
ously increases or decreases as the traverse guide
(133) moves from the first end position to the second
end position, and continuously decreases or increas-
es as the traverse guide (133) moves from the sec-
ond end position to the first end position at a traverse
central part corresponding to a central region in a
width direction of the package (P) ; and
controlling the traverse motor (135) based on the
first traverse profile when forming a conical shaped
package (P) whose diameter decreases or increases
from one end toward the other end.

9. The method according to claim7, characterized by
calculating a second traverse profile that realizes a
speed pattern in which a traverse speed, which is a
moving speed of the traverse guide (133), is constant
while the traverse guide (133) moves from one of
the first end position and the second end position to
the other end position, and from the other end posi-
tion to the one end position at the traverse central
part corresponding to a central region in the width
direction of the package (P); and
controlling the traverse motor (135) based on the
second traverse profile when forming a cylindrical
shaped package (P) whose diameter is constant
from one end to the other end.

10. The method according to claim 8, characterized by
calculating the first traverse profile that realizes a
speed pattern in which the traverse speed continu-
ously decreases as the traverse guide (133) moves
from the first end position to the second end position,
and continuously increases as the traverse guide
(133) moves from the second end position to the first
end position at the traverse central part; and

23 24 



EP 3 441 341 A1

14

5

10

15

20

25

30

35

40

45

50

55

controlling the traverse motor (135) based on the
first traverse profile when forming a conical shaped
package (P) whose diameter increases from one end
toward the other end.

11. The method according to any one of claims 7 to 10,
wherein
after the traverse guide (133) has reached the sec-
ond end position from the first end position, a next
traverse profile representing a traverse from a first
end position to a second end position is calculated
before the first end position is reached based on the
most recently calculated traverse profile represent-
ing a traverse from the second end position to the
first end position.

12. The method according to any one of claims 7 to 11,
wherein
the traverse motor (135) switches a rotating direction
at the first end position and the second end position
in the width direction of the package (P) while having
a position corresponding to a central position in the
width direction of the package (P) as an origin; and
the traverse motor (135) rotates forward to move the
traverse guide (133) from one of the first end position
or the second end position to the other end position,
and
rotates reverse to move the traverse guide (133)
from the other one of the first end position or the
second end position to the one end position.
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