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(54) Yarn winding device

(57)  Avyarnwinding device (100) includes a package
driving unit (72) that rotates a bobbin (B); a rotational-
speed detecting unit (73) that detects a rotational speed
of the bobbin (B); a traverse guide (61) that traverses a
yarn to be wound around the bobbin (B); a traverse-guide
driving unit (62) that drives the traverse guide (61); a
traverse control unit (81) that controls driving of the
traverse guide (61); and a target-position-command de-
termining unit that determines a pre-correction target-
position command (Pt) for the traverse-guide driving unit
(62) from the rotational speed of the bobbin (B). The
traverse control unit (81) calculates a post-correction tar-
get-position command (Ps) from a target-position correc-
tion amount (Cp), which is a feed-forward component
depending on a detection delay time of the rotational-
speed detecting unit (73) and a response delay time of
the traverse-guide driving unit (62), and the pre-correc-
tion target-position command (Pt), and controls the driv-
ing of the traverse-guide driving unit (62) according to
the post-correction target-position command (Ps).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a yarn winding
device that winds a yarn around a bobbin while traversing
the yarn. More particularly, the present invention relates
to a technique for controlling a traverse guide, of a yarn
winding device, that winds a yarn around a bobbin while
traversing the yarn.

2. Description of the Related Art

[0002] Yarn winding devices that rotate a bobbin to
wind a yarn around the bobbin to thereby form a package
on the bobbin have conventionally been known. When a
defective portion is detected in the yarn that is being
wound, that portion is cut and removed. Concretely, upon
detecting the defective portion in a yarn, rotation of the
bobbin is stopped to stop the yarn from winding on the
bobbin, and the defective portion is cut and removed.
Then, ends of the cut yarn are joined together, i.e., splic-
ing is performed, and the winding of the yarn on the bob-
bin is resumed. Such removal of the defective portion
leads to maintaining the quality of the yarn uniform.
[0003] In this process, a state of the bobbin changes
from a stopped state to a rotating state, and a rotational
speed of the bobbin gradually increases to a predeter-
mined rotational speed. Accordingly, there has been a
need for a technique for controlling a traverse guide that
traverses the yarn depending on the rotational speed of
the bobbin.

[0004] A yarn winding device that performs feed-for-
ward control on a traverse-guide driving unit to minimize
a disparity between an actual position of a traverse guide
and an ideal position of the traverse guide is disclosed
in Japanese published unexamined application No.
2007-238275. The feed-forward control described in Jap-
anese published unexamined application No.
2007-238275 is performed in an acceleration winding pe-
riod while taking a response delay time of the traverse-
guide driving unit into account. The acceleration winding
in this document denotes winding in a period, at a start
of winding of yarn on a bobbin or a start of winding of
yarn on the bobbin after resuming from a pause, over
which a state of the bobbin changes from a stopped state
to a rotating state and a rotational speed of the bobbin
increases to a predetermined rotational speed.

SUMMARY OF THE INVENTION

[0005] Itis an object of the present invention to provide
a yarn winding device that reduces a deviation in an ac-
tual position of a traverse guide from its target position,
or an ideal position, thereby preventing production of a
defective package.
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[0006] According to an aspect of the presentinvention,
a yarn winding device includes a package driving unit
adapted to rotation-drive a bobbin around which a yarn
is to be wound to form a package; a rotational-speed
detecting unit adapted to detect a rotational speed of the
bobbin; a traverse guide adapted to traverse the yarn to
be wound around the bobbin; a traverse-guide driving
unitadapted todrive the traverse guide; a traverse control
unit adapted to control driving of the traverse-guide driv-
ing unit; and a target-position-command determining unit
adapted to determine a pre-correction target-position
command of the traverse-guide driving unit in accord-
ance with the rotational speed of the bobbin detected by
the rotational-speed detecting unit. The traverse control
unit is adapted to calculate a post-correction target-po-
sition command in accordance with a target-position cor-
rection amount, which is a feed-forward component for
the traverse control unit according to a detection delay
time of the rotational-speed detecting unitand aresponse
delay time of the traverse-guide driving unit, and the pre-
correction target-position command, which has been de-
termined by the target-position-command determining
unit. The traverse control unit is adapted to control the
driving of the traverse-guide driving unit in accordance
with the post-correction target-position command.
[0007] According to another aspect of the present in-
vention, ayarn winding device includes a package driving
unit adapted to rotation-drive a bobbin around which a
yarn is to be wound to form a package; a rotational-speed
detecting unit adapted to detect a rotational speed of the
bobbin; a traverse guide adapted to traverse the yarn to
be wound around the bobbin; a traverse-guide driving
unitadapted todrive the traverse guide; a traverse control
unit adapted to control driving of the traverse-guide driv-
ing unit; and a target-speed-command determining unit
adapted to determine a pre-correction target-speed com-
mand of the traverse-guide driving unit in accordance
with the rotational speed of the bobbin detected by the
rotational-speed detecting unit. The traverse control unit
is adapted to calculate a post-correction target-speed
command in accordance with a target-speed correction
amount, which is a feed-forward component for the
traverse control unit according to a detection delay time
of the rotational-speed detecting unit and a response de-
lay time of the traverse-guide driving unit, and the pre-
correction target-speed command, which has been de-
termined by the target-speed-command determining
unit. The traverse control unit is adapted to control the
driving of the traverse-guide driving unit in accordance
with the post-correction target-speed command.

[0008] The inventors recognized that performing only
the feed-forward control on the traverse-guide driving unit
is insufficient in some cases in preventing a deviation of
an actual position of the traverse guide from an ideal
position in an acceleration winding period of a package.
In the yarn winding device disclosed in Japanese pub-
lished unexamined application No. 2007-238275, a rota-
tional-speed detecting unit detects a rotational speed of
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the bobbin and controls the traverse-guide driving unit
based on a result of detection by the rotational-speed
detecting unit. However, if the resolution of the rotational-
speed detecting unit is low, the rotational-speed detect-
ing unit may fail to obtain an accurate value of the rota-
tional speed of the bobbin. As a result, in the yarn winding
device disclosed in Japanese published unexamined ap-
plication No. 2007-238275 the actual position of the
traverse guide can deviate from its ideal position in the
acceleration winding period of the package, resulting in
production of a defective package. Embodiments of the
invention deal with this problem.

[0009] Other features, elements, processes, steps,
characteristics and advantages of the present invention
will become more apparent from the following detailed
description of preferred embodiments of the present in-
vention with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

FIG. 1 is a schematic diagram illustrating an overall
configuration of a yarn winding device according to
a first embodiment of the present invention;

FIG. 2 shows arelationship between a pre-correction
target-position command and a post-correction tar-
get-position command for a traverse guide, and a
change in a rotational speed of a bobbin with time;

FIG. 3 shows a relationship between an actual po-
sition and a target position of the traverse guide in a
conventional yarn winding device, and a change in
the rotational speed of the bobbin with time;

FIG. 4 shows relationships among the pre-correction
target-position command, the post-correction target-
position command, and the actual position of the
traverse guide in the yarn winding device according
to the first embodiment, and a change in the rota-
tional speed of the bobbin with time;

FIG. 5 shows a relationship between the actual po-
sition and the target position of the traverse guide in
the yarn winding device according to the first em-
bodiment, and a change in the rotational speed of
the bobbin with time;

FIG. 6 shows relationships among a pre-correction
target-speed command, a post-correction target-
speed command, and an actual speed of the traverse
guide in a yarn winding device according to a second
embodiment of the present invention, and a change
in the rotational speed of the bobbin with time;

FIG. 7 shows a relationship between the actual po-
sition and the target position of the traverse guide in
the yarn winding device according to the second em-
bodiment, and a change in the rotational speed of
the bobbin with time.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] Exemplary embodiments of the present inven-
tion are described below in detail with reference to the
accompanying drawings.

[0012] A yarn winding device 100 according to a first
embodiment of the present invention is described below
first.

[0013] FIG. 1 is a schematic diagram illustrating an
overall configuration of the yarn winding device 100. Out-
line arrows in FIG. 1 indicate a feed direction ofayarn'Y.
[0014] The yarn winding device 100 includes a yarn
unwinding assisting device 2, a tension applying device
3, a yarn joining device 4, a yarn clearer 5, a traverse
device 6, and a bobbin support device 7 that are arranged
along the feed direction of the yarn Y unwound from a
yarn feeding bobbin 1.

[0015] The yarn unwinding assisting device 2 assists
unwinding of the yarn Y from the yarn feeding bobbin 1.
The yarn unwinding assisting device 2 limits the degree,
by which the yarn Y unwound from the yarn feeding bob-
bin 1 is moved outward due to its centrifugal force, and
adjusts a tension applied to the yarn Y appropriately,
thereby assisting the unwinding.

[0016] The tension applying device 3 applies a prede-
termined tension to the running yarn Y. As the tension
applying device 3, for example, a tensioning device of a
gate type, in which movable comb teeth are provided in
combination with fixed comb teeth, can be used. The
tension applying device 3 is desirable because it can im-
prove a quality of a package P by applying a constant
tension to the yarn Y being wound on a bobbin B. Mean-
while, the tension applying device 3 is not limited to the
gate type, i.e., a disk type tension applying device can
be employed.

[0017] The yarn joining device 4 joins yarn ends of the
yarn Y, which has been cut or the like, together. For ex-
ample, when the yarn Y has been cut to remove a de-
fective portion from the yarn Y, the yarn joining device 4
joins the yarn ends of the yarn Y, which has been cut into
two yarns, together. The yarn joining device 4 provided
in the yarn winding device 100 functions as an air splicer
device that splices yarn ends by utilizing a swirling airflow.
The yarn joining device 4 can alternatively be a mechan-
ical yarn joining device of, e.g., a disk type.

[0018] A lower-yarn guiding pipe 91 that catches and
guides a lower yarn coming from the yarn feeding bobbin
1 into the yarn joining device 4 is arranged below the
yarn joining device 4. The lower-yarn guiding pipe 91 is
pivotable about a rod 95. An upper-yarn guiding pipe 92
that catches and guides an upper yarn coming from the
package P into the yarn joining device 4 is arranged
above the yarn joining device 4. The upper-yarn guiding
pipe 92 is pivotable about a rod 96. A suction port 91a is
formed at an end of the lower-yarn guiding pipe 91. A
suction mouth 92a is provided at an end of the upper-
yarn guiding pipe 92. Appropriate negative pressure
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sources are individually connected to the lower-yarn
guiding pipe 91 and the upper-yarn guiding pipe 92 to
generate a suction airflow at each of the suction port 91a
and the suction mouth 92a so that an end of the upper
yarn and an end of the lower yarn are caughtin the suction
port 91a and the suction mouth 92a, respectively, by suc-
tion. Accordingly, when a yarn breakage or a yarn cut
occurs, the upper-yarn guiding pipe 92 guides the yarn
end of the upper yarn coming from the package P into
the yarn joining device 4 while the lower-yarn guiding
pipe 91 guides the yarn end of the lower yarn coming
from the yarn feeding bobbin 1 into the yarn joining device
4 so that the yarn joining device 4 can join the yarn ends
of the upper yarn and the lower yarn together.

[0019] The yarn clearer 5 checks whether the yarn Y
has a defective portion. The yarn clearer 5 includes a
light source, such as a light-emitting diode, that illumi-
nates the yarn Y and determines whether the yarn Y has
a defective portion by measuring an amount of light re-
flected from the yarn Y. A cutter (not shown) that cuts
the yarn Y when the yarn clearer 5 has detected the de-
fective portion in the yarn Y is provided near the yarn
clearer 5.

[0020] A configuration of the traverse device 6 is de-
scribed in detail below.

[0021] As illustrated in FIG. 1, the traverse device 6
includes a traverse guide 61 that catches the yarn Y and
reciprocates along an axial direction of the bobbin B. The
traverse device 6 includes a traverse-guide driving unit
62 that drives the traverse guide 61. A traverse control
unit 81 that controls the traverse-guide driving unit 62 will
be described later.

[0022] The traverse guide 61 is an arm member that
includes, at one end, a hook portion 61a for catching the
yarn Y thereon. A motor shaft of a servo motor included
in the traverse-guide driving unit 62 is coupled to the other
end of the traverse guide 61. The traverse-guide driving
unit 62 causes reciprocating movements of the motor
shaft of the servo motor, thereby causing the traverse
guide 61 to reciprocate (see solid arrows in FIG. 1).
[0023] The traverse guide 61 is swung about the motor
shaft of the servo motor included in the traverse-guide
driving unit 62. The traverse device 6 traverses the yarn
Y relative to the package P by causing the hook portion
61a, on which the yarn Y is caught, to reciprocate.
[0024] Asillustrated in FIG. 1, the traverse guide 61 of
the traverse device 6 according to the first embodiment
is tilted such that a longitudinal surface of the traverse
guide 61 is substantially parallel to an installation surface
of the yarn winding device 100, or an end portion, on the
side of the hook portion 61a, of the traverse guide 61 is
oriented upward by a larger degree than an end portion
on the side of the traverse-guide driving unit 62 is. Hence,
the traverse device 6 of the first embodiment traverses
theyarn'Y to be wound on the package P withoutinvolving
sharp bending of a yarn path even at traverse end por-
tions. The configuration of the traverse device 6 is not
limited to the configuration according to the first embod-
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iment discussed above. For example, the longitudinal
surface of the traverse guide 61 can be situated substan-
tially perpendicular to the installation surface of the yarn
winding device 100.

[0025] Inthe first embodiment, the servo motor is used
as a power source for causing the traverse guide 61 to
swing; however, the power source is not limited thereto,
and can alternatively be a step motor, a voice coil motor,
or the like. The yarn winding device 100 according to the
first embodiment employs a so-called arm-type traverse
device that causes the yarn Y caught on the hook portion
61a at one end of the arm member to traverse relative
to the package P. The same advantage as that produced
by the yarn winding device 100 according to the first em-
bodiment of the present invention can be obtained even
when a so-called belt-type traverse device that causes
the yarn Y caught on a yarn guiding unit arranged on a
belt member to traverse relative to the package P is em-
ployed in lieu of the arm-type traverse device.

[0026] The configuration of the bobbin support device
7 is described in detail below.

[0027] As illustrated in FIG. 1, the bobbin support de-
vice 7 includes a cradle 71 that supports the bobbin B in
a detachable manner. The bobbin support device 7 in-
cludes a package driving unit 72 that rotates the bobbin
B (package P) based on a control signal received from
a package-driving control unit 82, which will be described
later, and a rotational-speed detecting unit 73 that meas-
ures a rotational speed Bv of the bobbin B (package P).
Although the package P illustrated in FIG. 1 is a conical
package, the yarn winding device 100 according to the
firstembodiment is capable of forming a cheese package
as well.

[0028] The cradle 71 presses the package P against
a contact roller 75 at a predetermined contact pressure.
The cradle 71 can cause the package P to move toward
or away from the contact roller 75. Accordingly, even
when more and more yarn layers are stacked on the
package P and the thickness of the package P gradually
increases, the movement of the cradle 71 away from the
contactroller 75 can accommodate an increase in a thick-
ness of the yarn layers, thereby bringing an outer circum-
ferential surface of the package P into contact with the
contact roller 75 without fail.

[0029] The package driving unit 72 includes an electric
motor as a power source and it is mounted on an end of
the cradle 71. The package driving unit 72 rotates the
bobbin B (package P) by rotating a motor shaft of the
electric motor. The rotational-speed detecting unit 73 in-
cluding a pulse disk and an electromagnetic pick-up sen-
sor is attached to the other end of the cradle 71. The
rotational-speed detecting unit 73 transmits, as a detec-
tion signal, an electromotive force that is responsive to
pits and projections in the pulse disk to a unit control
section 80, and to the traverse control unit 81. The rota-
tional-speed detecting unit 73 can alternatively be mount-
ed on the same end of the cradle where the electric motor
is mounted.
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[0030] Inthefirstembodiment, the configuration where
the electric motor included in the package driving unit 72
directly drives the bobbin B is employed. Alternatively, a
configuration where the bobbin B (package P) is rotated
by rotating the contact roller 75 that is in contact with the
circumferential surface of the bobbin B (package P) can
be employed.

[0031] Asillustrated in FIG. 1, the contact roller 75 ac-
cording to the first embodiment is a conical roller, the
diameter of which is smaller at one end than the diameter
at the other end. More specifically, the contact roller 75
is arranged such that a smaller-diameter end portion of
the contact roller 75 corresponds to a smaller-diameter
end portion of the package P while a larger-diameter end
portion of the contact roller 75 corresponds to a larger-
diameter end portion of the package P. This arrangement
accommodates a difference in speed between a smaller-
diameter portion and a larger-diameter portion of the
package P that occurs during winding for forming the
conical package P. Accordingly, stitching, which is likely
to occur on the larger-diameter portion during the winding
for forming the conical package P, can be prevented, and
hence the package P of high quality can be produced.
The shape of the contact roller 75 is not limited to the
shape explained above; the contact roller 75 can alter-
natively be a cylindrical roller with equal diameters at
both the ends.

[0032] The unit control section 80, the traverse control
unit 81, and the package-driving control unit 82 are de-
scribed below.

[0033] Each of the unit control section 80, the traverse
control unit 81, and the package-driving control unit 82
includes a central processing unit (CPU), which is an
arithmetic unit, and a read only memory (ROM), which
is a storage unit.

[0034] The unit control section 80 is electrically con-
nected to an analyzer 50 for the yarn clearer 5, the rota-
tional-speed detecting unit 73, and the like. The unit con-
trol section 80 generates a control signal based on a de-
tection signal received from the analyzer 50, the rotation-
al-speed detecting unit 73, and the like, and transmits
the control signal to the traverse control unit 81 and/or
the package-driving control unit 82.

[0035] The traverse control unit 81 adds a target-po-
sition correction amount Cp to a pre-correction target-
position command Pt, which has been determined in ad-
vance in the form of a relationship with the rotational
speed Bv of the bobbin B, thereby obtaining a post-cor-
rection target-position command Ps for the traverse
guide 61. The traverse control unit 81 controls the
traverse-guide driving unit 62 according to the thus-ob-
tained post-correction target-position command Ps for
the traverse guide 61.

[0036] Control software for causing the traverse guide
61 to traverse the yarn Y is stored in the ROM of the
traverse control unit 81. The control software stored in
the ROM of the traverse control unit 81 determines the
target-position correction amount Cp, or, a feed-forward
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component, for use in calculation of the post-correction
target-position command Ps for the traverse guide 61
and calculates the post-correction target-position com-
mand Ps based on the target-position correction amount
Cp.

[0037] The package-driving control unit 82 controls the
package driving unit 72 to thereby rotate or stop rotation
of the bobbin B. For example, when the yarn clearer 5
detects a defective portion in the yarn Y, the unit control
section 80 transmits a control signal for causing the pack-
age-driving control unit 82 to stop rotation of the bobbin
B. For example, after completion of splicing of the yarn
Y, which has been cut or the like into two yarns, by the
yarn joining device 4, the unit control section 80 transmits
a control signal for causing the package-driving control
unit 82 to resume rotation of the bobbin B.

[0038] Inthefirstembodiment, the configuration where
the unit control section 80, the traverse control unit 81,
and the package-driving control unit 82 are provided as
separate units is employed. Alternatively, for example,
the traverse control unit 81 and the package-driving con-
trol unit 82 can be provided inside the unit control section
80.

[0039] The pre-correction target-position command
Pt, which is a command for a not-yet-corrected position
of the traverse guide 61, and the post-correction target-
position command Ps, which is a command for a correct-
ed position of the traverse guide 61, are described in
further detail below. Factors that cause an actual position
Pr of the traverse guide 61 to deviate by a relatively large
degree from a target position Pi, which is an ideal position
of the traverse guide 61, in conventional yarn winding
devices are described below.

[0040] FIG.2,in (a), shows arelationship between the
pre-correction target-position command Pt and the post-
correction target-position command Ps for the traverse
guide 61, and in (b), shows a change in the rotational
speed Bv of the bobbin B with time. FIG. 3, in (a), shows
a relationship between the actual position Pr and the tar-
get position Pi of the traverse guide 61 in the conventional
yarn winding device, and in (b), shows a change in the
rotational speed Bv of a bobbin in the conventional yarn
winding device with time.

[0041] The pre-correction target-position command Pt
for the traverse guide 61 specifies how the position of
the reciprocating traverse guide 61 should change with
time. The pre-correction target-position command Pt for
the traverse guide 61 has been determined in advance
in the form of the relationship with the rotational speed
Bv of the bobbin B. The pre-correction target-position
command Pt for the traverse guide 61 is updated by the
traverse control unit 81, serving as a target-position-com-
mand determining unit, on a per-position-control-cycle
basis of the traverse guide 61 to the pre-correction target-
position command Pt that corresponds to the rotational
speed Bv of the bobbin B.

[0042] Asillustratedin (a)in FIG. 2, the pre-correction
target-position command Pt for the traverse guide 61 is
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configured such that a traverse rate of the traverse guide
61 increases as the rotational speed Bv of the bobbin B
increases. The pre-correction target-position command
Pt for the traverse guide 61 is configured such that the
traverse guide 61 reciprocates along a substantially si-
nusoidal path, of which center is at the origin O, between
one end Be and the other end Be of the bobbin B (pack-
age P).

[0043] Consequently, when the rotational speed Bv of
the bobbin B is increasing as illustrated in (a) and (b) in
FIG. 2, the traverse rate increases with every to-and-fro
motion of the traverse guide 61. When the rotational
speed Bv of the bobbin B is constant, the traverse guide
61 is driven at a predetermined constant traverse rate.
[0044] The post-correction target-position command
Ps for the traverse guide 61, which is obtained from the
pre-correction target-position command Pt for the
traverse guide 61 and the target-position correction
amount Cp, specifies how the position of the reciprocat-
ing traverse guide 61 should change with time. In other
words, the post-correction target-position command Ps
for the traverse guide 61 is a command obtained by cor-
recting the pre-correction target-position command Pt for
the traverse guide 61 with the target-position correction
amount Cp.

[0045] Asillustratedin (a)inFIG. 2, the post-correction
target-position command Ps for the traverse guide 61
has a phase shift relative to the pre-correction target-
position command Pt forthe traverse guide 61. This caus-
es the traverse guide 61 to follow a target path specified
by the post-correction target-position command Ps,
thereby canceling a response delay time and the like of
the traverse-guide driving unit 62.

[0046] However, even in the above-mentioned config-
uration, there can be a situation where the actual position
Pr deviates from the target position Pi of the traverse
guide 61 by a relatively large degree as illustrated in (a)
and (b) in FIG. 3.

[0047] The factors that cause the actual position Pr to
deviate from the target position Pi of the traverse guide
61 are described below.

[0048] A first factor is that immediately after the state
of the bobbin B has changed from the stopped state to
the rotating state, the rotational speed Bv of the bobbin
B is low, which makes it difficult to obtain an accurate
value of the rotational speed Bv. More specifically, the
rotational-speed detecting unit 73 obtains detection sig-
nals in response to the pits and projections of the pulse
disk. Hence, when the rotational speed Bv of the bobbin
B is low, or, in other words, when the rotational speed of
the pulse disk is low, a cycle period of the detection sig-
nals is undesirably long. Accordingly, in an acceleration
winding period of the package P, even when the rotational
speed Bv of the bobbin B is increasing, time intervals
between detection signals output from the rotational-
speed detecting unit 73 to the unit control section 80 and
the traverse control unit 81 are long. This causes the unit
control section 80 and/or the like to fail to detect that the
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rotational speed Bv of the bobbin B is increasing. That
is, in the acceleration winding period of the package P,
a calculated value of the rotational speed Bv of the bobbin
B calculated by the unit control section 80 and the like is
lower than an actual value of the rotational speed Bv of
the bobbin B in some cases. In such a case, the traverse
control unit 81 controls the traverse-guide driving unit 62
according to the pre-correction target-position command
Pt that corresponds to the calculated value, which differs
from the actual value, of the rotational speed Bv of the
bobbin B. This results in a deviation of the actual position
Pr of the traverse guide 61 from the target position Pi.
[0049] A second factor is the response delay time of
the traverse-guide driving unit 62 related to supply of
electric power, which is generated based on a calculation
result and supplied by the traverse control unit 81. More
specifically, the traverse control unit 81 supplies, to the
traverse-guide driving unit 62, electric power that de-
pends on the pre-correction target-position command Pt
that corresponds to the rotational speed Bv of the bobbin
B. When the traverse rate is changed in response to a
change in control signals for the pre-correction target-
position command Pt and the like, the response delay
time of the traverse-guide driving unit 62 also changes.
Accordingly, when the traverse rate increases in conjunc-
tion with an increase in the rotational speed Bv of the
bobbin B, the response delay time of the traverse-guide
driving unit 62 increases, resulting in a deviation of the
actual position Pr of the traverse guide 61 from the target
position Pi in some cases.

[0050] The reason why the yarn winding device 100
according to the first embodiment of the presentinvention
is capable of reducing the deviation of the actual position
Pr of the traverse guide 61 from the target position Pi in
the acceleration winding period of the package P is spe-
cifically described below.

[0051] FIG. 4, in (a), shows relationships among the
pre-correction target-position command Pt, the post-cor-
rection target-position command Ps, and the actual po-
sition Pr of the traverse guide 61, and in (b), shows a
change in the rotational speed Bv of the bobbin B with
time. FIG. 5, in (a), shows a relationship between the
actual position Prand the target position Pi of the traverse
guide 61 inthe yarn winding device 100, andin (b), shows
a change in the rotational speed Bv of the bobbin B with
time.

[0052] The traverse control unit 81, serving as the tar-
get-position-command determining unit, obtains the ro-
tational speed Bv of the bobbin B based on the detection
signal fed from the rotational-speed detecting unit 73.
More specifically, the traverse control unit 81 obtains the
rotational speed Bv of the bobbin B on a per-position-
control-cycle (At in (b) in FIG. 4) basis for the traverse
guide 61 (see (b) in FIG. 4).

[0053] The traverse control unit 81 determines the tar-
get-position correction amount Cp by predicting a detec-
tion delay time of the rotational speed Bv of the bobbin
B and aresponse delay time of the traverse-guide driving
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unit 62, and calculates the post-correction target-position
command Ps based on the target-position correction
amount Cp. The traverse control unit 81 controls the
traverse-guide driving unit 62 according to the post-cor-
rection target-position command Ps on the per-position-
control-cycle (At in (b) in FIG. 4) basis.

[0054] Inthe yarn winding device 100 according to the
first embodiment, the detection delay time of the rotation-
al speed Bv of the bobbin B gradually decreases as the
rotational speed Bv of the bobbin B increases. As illus-
trated in (a) and (b) in FIG. 3, if the traverse control unit
81 has obtained information in advance about a period
of time tr, over which the bobbin B proceeds from the
stopped state to the rotating state and the rotational
speed of the bobbin B increases to a predetermined ro-
tational speed Bvr, the traverse control unit 81 can predict
the detection delay time. More specifically, as illustrated
in (b) in FIG. 4, when the detection delay time of a rota-
tional speed Bv1 of the bobbin B is denoted as R1, and
detection delay times detected at subsequent rotational-
speed detection times are denoted as R2, R3, and R4,
the detection delay times satisfy the following relation:

R1>R2>R3>R4.

[0055] Thus, as expressed with R1, R2, R3, and R4,
the detection delay time of the rotational speed Bv of the
bobbin B gradually decreases as the rotational speed Bv
of the bobbin B increases. By utilizing this characteristic,
the traverse control unit 81 can optimally calculate the
post-correction target-position command Ps for the
traverse guide 61 and control the driving of the traverse-
guide driving unit 62 according to the post-correction tar-
get-position command Ps. Thus, the yarn winding device
100 according to the first embodiment is capable of re-
ducing the deviation of the actual position Pr of the
traverse guide 61 from the target position Pi, thereby pre-
venting the package P from becoming defective.

[0056] Inthe yarn winding device 100 according to the
first embodiment, the response delay time of the
traverse-guide driving unit 62 gradually increases as the
rotational speed Bv of the bobbin B increases. As illus-
trated in (a) and (b) in FIG. 3, if the traverse control unit
81 has obtained information in advance about the period
of time tr, over which the state of the bobbin B changes
from the stopped state to the rotating state and the rota-
tional speed of the bobbin B increases to the predeter-
mined rotational speed Bvr, the traverse control unit 81
can predict the response delay time. More specifically,
as illustrated in (a) in FIG. 4, when the response delay
time of the traverse-guide driving unit 62 corresponding
to the rotational speed Bv1 of the bobbin B is denoted
as r1, and subsequent response delay times are denoted
as r2, r3, and r4, the response delay times satisfy the
following relation:

r1<r2<r3<r4.
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[0057] Thus, as expressed with r1, r2, r3, and r4, the
response delay time of the traverse-guide driving unit 62
gradually increases as the rotational speed Bv of the bob-
bin B increases. By utilizing this characteristic, the
traverse control unit 81 can optimally calculate the post-
correction target-position command Ps for the traverse
guide 61 and control the driving of the traverse-guide
driving unit 62 according to the post-correction target-
position command Ps. More specifically, the traverse
control unit 81 can control the driving of the traverse-
guide driving unit 62 in a manner that the response delay
time r1 of the traverse-guide driving unit 62 is the same
as each of r2, r3, and r4. Accordingly, the yarn winding
device 100 according to the first embodiment is capable
of reducing the deviation of the actual position Pr of the
traverse guide 61 from the target position Pi, thereby pre-
venting the package P from becoming defective.

[0058] As discussed above, even when the rotational
speed Bv of the bobbin B varies as illustrated in (a) and
(b) in FIG. 5, the yarn winding device 100 according to
the first embodiment can prevent a deviation of the actual
position Pr of the traverse guide 61 from the target posi-
tion Pi by a large degree.

[0059] The yarn winding device 100 according to the
first embodiment calculates the post-correction target-
position command Ps for the traverse guide 61 and con-
trols the driving of the traverse-guide driving unit 62 ac-
cording to the post-correction target-position command
Ps only when the rotational speed Bv of the bobbin B is
increasing. This is because, when the rotational speed
Bv of the bobbin B is increasing, the deviation of the actual
position Pr of the traverse guide 61 from the target posi-
tion Pi is likely to increase. Hence, the yarn winding de-
vice 100 according to the first embodiment can reduce
the deviation of the actual position Pr of the traverse guide
61 from the target position Pi, thereby preventing the
package P from becoming defective.

[0060] The yarn winding device 100 according to the
first embodiment does not calculate the post-correction
target-position command Ps for the traverse guide 61,
but controls the driving of the traverse-guide driving unit
62 according to the pre-correction target-position com-
mand Pt when the rotational speed Bv of the bobbin B is
constant or decreasing. This is because, when the rota-
tional speed Bv of the bobbin B is constant or decreasing,
the deviation of the actual position Pr of the traverse guide
61 from the target position Pi is less likely to increase.
Hence, the configuration of the yarn winding device 100
related to control can be simplified.

[0061] The reason why a yarn winding device 200 ac-
cording to a second embodiment of the presentinvention
is capable of reducing the deviation of the actual position
Pr of the traverse guide 61 from the target position Pi is
specifically described below. The yarn winding device
200 according to the second embodiment differs from
the yarn winding device 100 according to the first em-
bodimentin specifying the traverse rate rather than spec-
ifying how the position of the traverse guide 61 changes
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with time. Constituent elements that are the same or sim-
ilar in configuration with those of the yarn winding device
100 discussed above are denoted by like reference nu-
merals and constituent elements that differ from those of
the yarn winding device 100 are mainly discussed below.
[0062] FIG.6,in(a), shows relationships among a pre-
correction target-speed command Vt, a post-correction
target-speed command Vs, and an actual speed Vr of
the traverse guide 61, and in (b), shows a change in the
rotational speed Bv of the bobbin B with time. FIG. 7, in
(a), shows a relationship between the actual position Pr
and the target position Pi of the traverse guide 61 in the
yarn winding device 200, and in (b), shows a change in
the rotational speed Bv of the bobbin B with time. The
pre-correction target-position command Pt and the post-
correction target-position command Ps are presented in
(a) in FIG. 6 for reference purpose.

[0063] Thetraverse controlunit81, serving as atarget-
speed-command determining unit, obtains the rotational
speed Bv of the bobbin B based on the detection signals
received from the rotational-speed detecting unit 73.
More specifically, the traverse control unit 81 obtains the
rotational speed Bv of the bobbin B on a per-speed-con-
trol-cycle (Atin (b) in FIG. 6) basis for the traverse guide
61 (see (b) in FIG. 6).

[0064] The traverse control unit 81 determines a tar-
get-speed correction amount Cv by predicting a detection
delay time of the rotational speed Bv of the bobbin B and
a response delay time of the traverse-guide driving unit
62, and calculates the post-correction target-speed com-
mand Vs based on the target-speed correction amount
Cv. The traverse control unit 81 controls the traverse-
guide driving unit 62 according to the post-correction tar-
get-speed command Vs on the per-speed-control-cycle
(Atin (b) in FIG. 6) basis.

[0065] Inthe yarn winding device 200 according to the
second embodiment, the detection delay time of the ro-
tational speed Bv of the bobbin B gradually decreases
as the rotational speed Bv of the bobbin B increases. As
illustrated in (a) and (b) in FIG. 3, if the traverse control
unit 81 has obtained information in advance about the
period of time tr, over which the state of the bobbin B
changes from the stopped state to the rotating state and
the rotational speed of the bobbin B increases to the pre-
determined rotational speed Bvr, the traverse control unit
81 can predict the detection delay time. More specifically,
as illustrated in (b) in FIG. 6, when the detection delay
time ofthe rotational speed Bv1 of the bobbin B is denoted
as R1, and subsequent detection delay times are denot-
ed as R2, R3, and R4, the detection delay times satisfy
the following relation:

R1>R2>R3>R4.

[0066] Thus, as expressed with R1, R2, R3, and R4,
the detection delay time of the rotational speed Bv of the
bobbin B gradually decreases as the rotational speed Bv
of the bobbin B increases. By utilizing this characteristic,
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the traverse control unit 81 can optimally calculate the
post-correction target-speed command Vs for the
traverse guide 61 and control the driving of the traverse-
guide driving unit 62 according to the post-correction tar-
get-speed command Vs. Thus, the yarn winding device
200 according to the second embodiment is capable of
reducing the deviation of the actual position Pr of the
traverse guide 61 from the target position Pi, thereby pre-
venting the package P from becoming defective.
[0067] Inthe yarn winding device 200 according to the
second embodiment, the response delay time of the
traverse-guide driving unit 62 gradually increases as the
rotational speed Bv of the bobbin B increases. As illus-
trated in (a) and (b) in FIG. 3, if the traverse control unit
81 has obtained information in advance about the period
of time tr, over which the state of the bobbin B changes
from the stopped state to the rotating state and the rota-
tional speed of the bobbin B increases to the predeter-
mined rotational speed Bvr, the traverse control unit 81
can predict the response delay time. More specifically,
as illustrated in (a) in FIG. 6, when the response delay
time of the traverse-guide driving unit 62 corresponding
to the rotational speed Bv1 of the bobbin B is denoted
as r1, and subsequent response delay times are denoted
as r2, r3, and r4, the response delay times satisfy the
following relation:

r1<r2<r3<r4.

[0068] Thus, as expressed with r1, r2, r3, and r4, the
response delay time of the traverse-guide driving unit 62
gradually increases as the rotational speed Bv of the bob-
bin B increases. By utilizing this characteristic, the
traverse control unit 81 can optimally calculate the post-
correction target-speed command Vs for the traverse
guide 61 and control the driving of the traverse-guide
driving unit 62 according to the post-correction target-
speed command Vs. More specifically, the traverse con-
trol unit 81 can control the driving of the traverse-guide
driving unit 62 such that the response delay times r1, r2,
r3, and r4 of the traverse-guide driving unit 62 are equal
to one another. Thus, the yarn winding device 200 ac-
cording to the second embodimentis capable of reducing
the deviation of the actual position Pr of the traverse guide
61 from the target position Pi, thereby preventing the
package P from becoming defective.

[0069] Hence, as illustrated in (a) and (b) in FIG. 7,
even when the rotational speed Bv of the bobbin B varies,
the yarn winding device 200 according to the second em-
bodiment can prevent the actual position Pr of the
traverse guide 61 from deviating from the target position
Pi by a large degree.

[0070] The yarn winding device 200 according to the
second embodiment calculates the post-correction tar-
get-speed command Vs for the traverse guide 61 and
controls the driving of the traverse-guide driving unit 62
according to the post-correction target-speed command
Vs only when the rotational speed Bv of the bobbin B is
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increasing. This is because, when the rotational speed
Bv ofthe bobbin B is increasing, the deviation of the actual
position Pr of the traverse guide 61 from the target posi-
tion Pi is likely to increase. Hence, the yarn winding de-
vice 200 according to the second embodiment is capable
of reducing the deviation of the actual position Pr of the
traverse guide 61 from the target position Pi, thereby pre-
venting the package P from becoming defective.

[0071] When the rotational speed Bv of the bobbin B
is constant or decreasing, the yarn winding device 200
according to the second embodiment does not calculate
the post-correction target-speed command Vs for the
traverse guide 61, but controls the driving of the traverse-
guide driving unit 62 according to the pre-correction tar-
get-speed command Vt. This is because, when the rota-
tional speed Bv of the bobbin B is constant or decreasing,
the deviation of the actual position Pr of the traverse guide
61 from the target position Pi is less likely to increase.
Accordingly, the configuration of the yarn winding device
200 related to control can be simplified.

[0072] A yarn winding device according to an aspect
of the present invention includes a package driving unit,
a rotational-speed detecting unit, a traverse guide, a
traverse-guide driving unit, and a target-position-com-
mand determining unit. The package driving unit rotation-
drives a bobbin around which a yarn is to be wound to
form a package. The rotational-speed detecting unit de-
tects a rotational speed of the bobbin. The traverse guide
traverses the yarn to be wound around the bobbin. The
traverse-guide driving unit drives the traverse guide. The
traverse control unit controls driving of the traverse-guide
driving unit. The target-position-command determining
unit determines a pre-correction target-position com-
mand of the traverse-guide driving unit in accordance
with the rotational speed of the bobbin detected by the
rotational-speed detecting unit. The traverse control unit
calculates a post-correction target-position command in
accordance with a target-position correction amount,
which is a feed-forward component for the traverse con-
trol unit according to a detection delay time of the rota-
tional-speed detecting unit and a response delay time of
the traverse-guide driving unit, and the pre-correction tar-
get-position command, which has been determined by
the target-position-command determining unit, and con-
trols the driving of the traverse-guide driving unit in ac-
cordance with the post-correction target-position com-
mand.

[0073] In a yarn winding device according to another
aspect of the present invention, when a state of the bob-
bin changes from a stopped state to a rotating state and
the rotational speed of the bobbin is increasing, the
traverse control unit controls the driving of the traverse-
guide driving unit in accordance with the post-correction
target-position command.

[0074] In a yarn winding device according to still an-
other aspect of the presentinvention, the traverse control
unit adapts a gradually decreasing predicted value as
the target position-correction amount in accordance with
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a detection delay time of the rotational speed of the bob-
bin that decreases as the rotational speed of the bobbin
increases.

[0075] In a yarn winding device according to still an-
other aspect of the presentinvention, the traverse control
unit adapts a gradually decreasing predicted value as
the target position-correction amount according to an in-
crease in the rotational speed of the bobbin such that the
response delay time of the traverse-guide driving unit
becomes constant while the rotational speed of the bob-
bin is increasing.

[0076] In a yarn winding device according to still an-
other aspect of the present invention, when the rotational
speed of the bobbin is constant, the traverse control unit
controls the driving of the traverse-guide driving unit in
accordance with the pre-correction target-position com-
mand of the traverse guide that is preset in association
with the rotational speed of the bobbin.

[0077] In a yarn winding device according to still an-
other aspect of the present invention, when the rotational
speed of the bobbin is decreasing, the traverse control
unit controls the driving of the traverse-guide driving unit
in accordance with the pre-correction target-position
command of the traverse guide that is preset in associ-
ation with the rotational speed of the bobbin.

[0078] A yarn winding device according to still another
aspect of the present invention includes a package driv-
ing unit, a rotational-speed detecting unit, a traverse
guide, a traverse-guide driving unit, a traverse control
unit, and a target-speed-command determining unit. The
package driving unit rotation-drives a bobbin around
which a yarn is to be wound to form a package. The ro-
tational-speed detecting unit detects a rotational speed
of the bobbin. The traverse guide traverses the yarn to
be wound around the bobbin. The traverse-guide driving
unit drives the traverse guide. The traverse control unit
controls driving of the traverse-guide driving unit. The
target-speed-command determining unit determines a
pre-correction target-speed command of the traverse-
guide driving unit in accordance with the rotational speed
of the bobbin detected by the rotational-speed detecting
unit. The traverse control unit calculates a post-correction
target-speed command in accordance with a target-
speed correction amount, which is a feed-forward com-
ponent for the traverse control unit according to a detec-
tion delay time of the rotational-speed detecting unit and
a response delay time of the traverse-guide driving unit,
and the pre-correction target-speed command, which
has been determined by the target-speed-command de-
termining unit, and controls the driving of the traverse-
guide driving unit in accordance with the post-correction
target-speed command.

[0079] In a yarn winding device according to still an-
other aspect of the present invention, when a state of the
bobbin changes from a stopped state to a rotating state
and the rotational speed of the bobbin is increasing, the
traverse control unit controls the driving of the traverse-
guide driving unit in accordance with the post-correction
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target-speed command.

[0080] In a yarn winding device according to still an-
other aspect of the presentinvention, the traverse control
unit adapts a gradually decreasing predicted value as
the target-speed correction amount in accordance with
a detection delay time of the rotational speed of the bob-
bin that decreases as the rotational speed of the bobbin
increases.

[0081] In a yarn winding device according to still an-
other aspect of the presentinvention, the traverse control
unit adapts a gradually decreasing predicted value as
the target-speed correction amount according to an in-
crease in the rotational speed of the bobbin such that the
response delay time of the traverse-guide driving unit
becomes constant while the rotational speed of the bob-
bin is increasing.

[0082] In a yarn winding device according to still an-
other aspect of the present invention, when the rotational
speed of the bobbin is constant, the traverse control unit
controls the driving of the traverse-guide driving unit in
accordance with the pre-correction target-speed com-
mand of the traverse guide that is preset in association
with the rotational speed of the bobbin.

[0083] In a yarn winding device according to still an-
other aspect of the present invention, when the rotational
speed of the bobbin is decreasing, the traverse control
unit controls the driving of the traverse-guide driving unit
in accordance with the pre-correction target-speed com-
mand of the traverse guide that is preset in association
with the rotational speed of the bobbin.

[0084] The present invention yields the following ad-
vantages.

[0085] According to an aspectof the presentinvention,
the traverse control unit controls driving of the traverse-
guide driving unit based on the detection delay time of
the rotational-speed detecting unit and the response de-
lay time of the traverse-guide driving unit. Accordingly, a
deviation of the actual position of the traverse guide from
the target position can be reduced, and hence production
of a defective package can be prevented.

[0086] According to another aspect of the invention,
when the state of the bobbin changes from a stopped
state to a rotating state and the rotational speed of the
bobbin is increasing, the traverse control unit controls
the driving of the traverse-guide driving unit according to
a post-correction target-position command. In a situation
where the state of the bobbin changes from the stopped
state to the rotating state and the rotational speed of the
bobbin is increasing, a deviation of the actual position of
the traverse guide from the target position gradually ac-
cumulates; accordingly, the deviation is increasing.
Hence, by causing the traverse control unit to control the
driving of the traverse-guide driving unit as discussed
above, the deviation of the actual position of the traverse
guide from the target position in the acceleration winding
period can be reduced, and hence production of a de-
fective package can be prevented.

[0087] According to still another aspect of the present

10

15

20

25

30

35

40

45

50

55

10

invention, a characteristic that the detection delay time
of the rotational-speed detecting unit gradually decreas-
es as the rotational speed of the bobbin increases has
been utilized. Accordingly, by calculating the post-cor-
rection target-position command, where the feed-forward
component is taken into account, and causing the
traverse control unit to control the driving of the traverse-
guide driving unit according to the post-correction target-
position command, the deviation of the actual position of
the traverse guide from the target position can be re-
duced, and hence production of a defective package can
be prevented.

[0088] According to still another aspect of the present
invention, a characteristic that the response delay time
of the traverse-guide driving unit gradually increases as
the rotational speed of the bobbin increases has been
utilized. Accordingly, by calculating the post-correction
target-position command, where the feed-forward com-
ponent is taken into account, and causing the traverse
control unit to control the driving of the traverse-guide
driving unit according to the post-correction target-posi-
tion command, the deviation of the actual position of the
traverse guide from the target position can be reduced,
and hence production of a defective package can be pre-
vented.

[0089] Whenthe bobbinrotates ataconstantrotational
speed, the deviation of the actual position of the traverse
guide from the target position is less likely to increase.
According to still another aspect of the present invention,
therefore, by causing the traverse control unit to control
the driving of the traverse-guide driving unit according to
the pre-correction target-position command determined
by the target-position-command determining unit rather
than according to the post-correction target-position
command, the configuration of the yarn winding device
related to control can be simplified.

[0090] When the rotational speed of the bobbin is de-
creasing, the detection delay time of the rotational-speed
detecting unit is short and a change in the rotational
speed of the bobbin is also small; hence, the deviation
of the actual position of the traverse guide from the target
positionis less likely toincrease. According to stillanother
aspect of the present invention, therefore, by causing the
traverse control unit to control the driving of the traverse-
guide driving unit according to the pre-correction target-
position command determined by the target-position-
command determining unit rather than according to the
post-correction target-position command, the configura-
tion of the yarn winding device related to control can be
simplified.

[0091] According to still another aspect of the present
invention, the traverse control unit controls the driving of
the traverse-guide driving unit depending on the detec-
tion delay time of the rotational-speed detecting unit and
the response delay time of the traverse-guide driving unit.
Accordingly, the deviation of the actual position of the
traverse guide from the target position can be reduced,
and hence production of a defective package can be pre-
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vented.

[0092] According to still another aspect of the present
invention, when the state of the bobbin changes from the
stopped state to the rotating state and the rotational
speed of the bobbin is increasing, the driving of the
traverse-guide driving unit is controlled according to the
post-correction target-speed command. When the state
of the bobbin changes from the stopped state to the ro-
tating state and the rotational speed of the bobbin is in-
creasing, the deviation of the actual position of the
traverse guide from the target position gradually accu-
mulates, causing the deviation to increase. Hence, by
causing the traverse control unit to control the driving of
the traverse-guide driving unit as discussed above, the
deviation of the actual position of the traverse guide from
the target position in the acceleration winding period can
be reduced, and hence production of a defective package
can be prevented.

[0093] According to still another aspect of the present
invention, a characteristic that the detection delay time
of the rotational-speed detecting unit gradually decreas-
es as the rotational speed of the bobbin increases has
been utilized. By calculating the post-correction target-
speed command, where the feed-forward component is
taken into account, and causing the traverse control unit
to control the driving of the traverse-guide driving unit
according to the post-correction target-speed command,
the deviation of the actual position of the traverse guide
from the target position can be reduced, and hence pro-
duction of a defective package can be prevented.
[0094] According to still another aspect of the present
invention, a characteristic that the response delay time
of the traverse-guide driving unit gradually increases as
the rotational speed of the bobbin increases has been
utilized. By calculating the post-correction target-speed
command, where the feed-forward component is taken
into account, and causing the traverse control unit to con-
trol the driving of the traverse-guide driving unit according
to the post-correction target-speed command, the devi-
ation of the actual position of the traverse guide from the
target position can be reduced, and hence production of
a defective package can be prevented.

[0095] When the rotational speed of the bobbin is con-
stant, the deviation of the actual position of the traverse
guide from the target position is less likely to increase.
According to still another aspect of the present invention,
therefore, by causing the traverse control unit to control
the driving of the traverse-guide driving unit according to
the pre-correction target-speed command determined by
the target-speed-command determining unit rather than
according to the post-correction target-speed command,
the configuration of the yarn winding device related to
control can be simplified.

[0096] When the rotational speed of the bobbin is de-
creasing, the detection delay time of the rotational-speed
detecting unit is short and a change in the rotational
speed of the bobbin is also small; hence, the deviation
of the actual position of the traverse guide from the target
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positionisless likely toincrease. According to stillanother
aspect of the present invention, therefore, by causing the
traverse control unit to control the driving of the traverse-
guide driving unit according to the pre-correction target-
speed command determined by the target-speed-com-
mand determining unit rather than according to the post-
correction target-speed command, the configuration of
the yarn winding device related to control can be simpli-
fied.

[0097] While the presentinvention has been described
with respect to preferred embodiments thereof, it will be
apparent to those skilled in the art that the disclosed in-
vention may be modified in numerous ways and may as-
sume many embodiments other than those specifically
set out and described above. Accordingly, it is intended
by the appended claims to cover all modifications of the
present invention that fall within the true spirit and scope
of the present invention.

Claims
1. A yarn winding device comprising:

a package driving unit (72) adapted to rotation-
drive a bobbin around which a yarn is to be
wound to form a package;

a rotational-speed detecting unit (73) adapted
to detect a rotational speed of the bobbin;

a traverse guide (61) adapted to traverse the
yarn to be wound around the bobbin;

a traverse-guide driving unit (62) adapted to
drive the traverse guide;

a traverse control unit (81) adapted to control
driving of the traverse-guide driving unit (62);
and

a target-position-command determining unit
(81) adapted to determine a pre-correction tar-
get-position command of the traverse-guide
driving unit (62) in accordance with the rotational
speed of the bobbin detected by the rotational-
speed detecting unit (73), wherein

the traverse control unit (81) is adapted to cal-
culate a post-correction target-position com-
mand in accordance with a target-position cor-
rection amount, which is a feed-forward compo-
nent for the traverse control unit (81) according
to a detection delay time of the rotational-speed
detecting unit (73) and a response delay time of
the traverse-guide driving unit (62), and the pre-
correction target-position command, which has
been determined by the target-position-com-
mand determining unit (81), and

the traverse control unit (81) is adapted to con-
trol the driving of the traverse-guide driving unit
(62) in accordance with the post-correction tar-
get-position command.
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The yarn winding device according to Claim 1,
wherein when a state of the bobbin changes from a
stopped state to a rotating state and the rotational
speed of the bobbin is increasing, the traverse con-
trol unit (81) is adapted to control the driving of the
traverse-guide driving unit (62) in accordance with
the post-correction target-position command.

The yarn winding device according to Claim 1 or 2,
wherein the traverse control unit (81) is adapted to
adapt a gradually decreasing predicted value as the
target position-correction amount in accordance with
a detection delay time of the rotational speed of the
bobbin that decreases as the rotational speed of the
bobbin increases.

The yarn winding device according to any one of
Claims 1 to 3, wherein the traverse control unit (81)
is adapted to adapt a gradually decreasing predicted
value as the target position-correction amount ac-
cording to an increase in the rotational speed of the
bobbin such that the response delay time of the
traverse-guide driving unit (62) becomes constant
while the rotational speed of the bobbin is increasing.

The yarn winding device according to any one of
Claims 1 to 4, wherein when the rotational speed of
the bobbin is constant, the traverse control unit (81)
is adapted to control the driving of the traverse-guide
driving unit (62) in accordance with the pre-correc-
tion target-position command of the traverse guide
(61) that is preset in association with the rotational
speed of the bobbin.

The yarn winding device according to any one of
Claims 1 to 5, wherein when the rotational speed of
the bobbin is decreasing, the traverse control unit
(81) is adapted to control the driving of the traverse-
guide driving unit (62) in accordance with the pre-
correction target-position command of the traverse
guide (61) that is preset in association with the rota-
tional speed of the bobbin.

A yarn winding device comprising:

a package driving unit (72) adapted to rotation-
drive a bobbin around which a yarn is to be
wound to form a package;

a rotational-speed detecting unit (73) adapted
to detect a rotational speed of the bobbin;

a traverse guide (61) adapted to traverse the
yarn to be wound around the bobbin;

a traverse-guide driving unit (62) adapted to
drive the traverse guide;

a traverse control unit (81) adapted to control
driving of the traverse-guide driving unit (62);
and

a target-speed-command determining unit (81)
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adapted to determine a pre-correction target-
speed command of the traverse-guide driving
unit (62) in accordance with the rotational speed
of the bobbin detected by the rotational-speed
detecting unit (73), wherein

the traverse control unit (81) is adapted to cal-
culate a post-correction target-speed command
in accordance with a target-speed correction
amount, which is a feed-forward component for
the traverse control unit (81) according to a de-
tection delay time of the rotational-speed detect-
ing unit (73) and a response delay time of the
traverse-guide driving unit (62), and the pre-cor-
rection target-speed command, which has been
determined by the target-speed-command de-
termining unit (81), and

the traverse control unit (81) is adapted to con-
trol the driving of the traverse-guide driving unit
(62) in accordance with the post-correction tar-
get-speed command.

The yarn winding device according to Claim 7,
wherein when a state of the bobbin changes from a
stopped state to a rotating state and the rotational
speed of the bobbin is increasing, the traverse con-
trol unit (81) is adapted to control the driving of the
traverse-guide driving unit (62) in accordance with
the post-correction target-speed command.

The yarn winding device according to Claim 7 or 8,
wherein the traverse control unit (81) is adapted to
adapt a gradually decreasing predicted value as the
target-speed correction amount in accordance with
a detection delay time of the rotational speed of the
bobbin that decreases as the rotational speed of the
bobbin increases.

The yarn winding device according to any one of
Claims 7 to 9, wherein the traverse control unit (81)
is adapted to adapt a gradually decreasing predicted
value as the target-speed correction amount accord-
ing to an increase in the rotational speed of the bob-
bin such thatthe response delay time of the traverse-
guide driving unit (62) becomes constant while the
rotational speed of the bobbin is increasing.

The yarn winding device according to any one of
Claims 7 to 10, wherein when the rotational speed
of the bobbin is constant, the traverse control unit
(81) is adapted to control the driving of the traverse-
guide driving unit (62) in accordance with the pre-
correction target-speed command of the traverse
guide (61) that is preset in association with the rota-
tional speed of the bobbin.

The yarn winding device according to any one of
Claims 7 to 11, wherein when the rotational speed
of the bobbin is decreasing, the traverse control unit
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(81) is adapted to control the driving of the traverse-
guide driving unit (62) in accordance with the pre-
correction target-speed command of the traverse
guide (61) that is preset in association with the rota-
tional speed of the bobbin.
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FIG. 7
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