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(54) Yarn Winding Device and Yarn Winding Method

(57) An automatic winder includes a package driving
motor (41) a traverse driving motor (45), and a traverse
width reducing section (63). The traverse driving motor
reciprocates a traverse guide (11) traversing a yarn (20)
being wound around a winding bobbin (22) rotated by
the package driving motor. The traverse width reducing
section has a reduced-width constant mode and a re-
duced-width changing mode. In the reduced-width con-
stant mode, the traverse width reducing section controls
the traverse driving motor so that during the accelerating
winding period, traversing is performed with a constant
reduced traverse width that is smaller than a target
traverse width based on an initial traverse width set via
a setting device. In the reduced-width changing mode,
the traverse width reducing section controls the traverse
driving motor so that during the accelerating winding pe-
riod, traversing is performed with a traverse width that
increases continuously from the reduced traverse width
as a winding speed increases. (Fig. 1)
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Description

Field of the Invention

[0001] The present invention relates to a yarn winding
device, and specifically, to control of a traverse width
during an accelerating winding period.

Background of the Invention

[0002] With a yarn winding device that winds a yarn
around a winding bobbin while traversing the yarn to gen-
erate a package of a predetermined length, when winding
of the winding bobbin is started, rotation of the winding
bobbin often does not start smoothly but irregularly and
abruptly. Furthermore, the winding speed varies until
reaching a predetermined speed. Thus, tension gener-
ated in a traveling yarn varies depending on the winding
speed. Consequently, during an accelerating winding pe-
riod lasting from winding start until the winding speed
reaches the predetermined speed, the tension of the yarn
is likely to vary and is unstable.
[0003] If the tension of the yarn is unstable, the yarn
wound into a package is prevented from behaving stably.
As a result, yarn stitching is likely to occur.
[0004] To avoid this, the Unexamined Japanese Pat-
ent Application Publication (Tokkai) No. 2007-210776
discloses a yarn winding device (yarn winder) configured
to perform control such that a traverse width is reduced
until the winding speed of the winding bobbin reaches
the predetermined speed.
[0005] The yarn winding device described in the Un-
examined Japanese Patent Application Publication
(Tokkai) No. 2007-210776 includes a rotational driving
motor and a traverse device. The rotational driving motor
rotationally drives a winding bobbin around which a yarn
is wound. When the yarn is wound around the winding
bobbin, the traverse device traverses the yarn. The
traverse device has a traverse guide that engages with
and traverses the yarn, and a traverse guide driving mo-
tor. The traverse guide driving motor is driven independ-
ently from the winding bobbin rotational driving motor and
moves the traverse guide. Moreover, the yarn winding
device includes a control device that controls the winding
bobbin rotational driving motor and the traverse guide
driving motor. The control device includes a winding ac-
celerating means and a traverse stroke reducing means.
The winding accelerating means accelerates the winding
bobbin rotational driving motor from a speed zero up to
a predetermined speed. At least immediately after rota-
tion of the winding bobbin rotational driving motor is start-
ed by the winding accelerating means, the traverse
stroke reducing means controls the traverse guide driving
motor so as to reduce a traverse stroke of the traverse
guide. According to the Unexamined Japanese Patent
Application Publication (Tokkai) No. 2007-210776, the
above-described configuration reduces the traverse
width during the accelerating winding period to prevent

the yarn stitching even during the accelerating winding
period in which the tension of the yarn is unstable.
[0006] However, in the winding of the yarn using the
yarn winder, the winding accelerating means may fail to
increase the winding speed from zero up to a predeter-
mined speed with a short period of time. For example, to
wind a high-quality yarn or a yarn with a fine count, the
winding speed needs to be increased more slowly than
usual in order to reduce a variation in winding tension.
In this case, the accelerating winding period needs to be
longer than usual.
[0007] In this regard, with the configuration in the Un-
examined Japanese Patent Application Publication
(Tokkai) No. 2007-210776, the thickness of a yarn layer
formed in an area with a reduced traverse width increases
consistently with the length of the accelerating winding
period. When the accelerating winding period is over, a
yarn layer of a normal traverse width is formed on the
already formed yarn layer. Consequently, a step is
formed on a surface of the package due to the difference
in traverse widths. Furthermore, in a general yarn winder,
every time yarn breakage, yarn cutting, or the like occurs
during a winding operation, rotation of the winding bobbin
is stopped. Then, after a yarn splicing operation, the wind-
ing speed is increased again. Thus, every time the wind-
ing operation is stopped, the step is formed and stacked
on the surface of the package. This causes formation of
a pattern winding, which is a defect in the package.
[0008] Furthermore, in a yarn winder that contacts a
contact roller with a peripheral surface of the package so
as to nip the yarn between the contact roller and the pack-
age during winding, the step formed on the package sur-
face as described above may weaken the nipping of the
yarn at an axial end side of the package. The thus re-
duced nipping force may make a winding position at the
package end unstable, resulting in the yarn stitching.
[0009] Moreover, in the yarn winding using the yarn
winder, a phenomenon may occur in which the surface
of the yarn layer near the axially opposite ends of the
package rises, in a direction in which the diameter of the
package increases (this phenomenon is known as a sad-
dle bag). In this regard, with the configuration in the Un-
examined Japanese Patent Application Publication
(Tokkai) No. 2007-210776, even when the package is
rotating at a relatively high speed immediately before the
end of the accelerating winding period, the yarn fails to
be traversed to the ends of the package. Thus, as the
package rotates, the surface of the yarn layer in the sad-
dle bag portion of the package makes contact with the
contact roller repeatedly many times without being cov-
ered with a new yarn. Thus, the yarn layer in the saddle
bag portion is likely to be damaged by friction against the
contact roller, resulting in yarn breakage.

Summary of the Invention

[0010] An object of the present invention is to provide
a yarn winder capable of controlling a traverse width dur-
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ing an accelerating winding period to be flexibly changed
according to a yarn winding method, thus preventing a
formation of a pattern winding or a yarn stitching.
[0011] According to a first aspect of the present inven-
tion, a yarn winding device, which winds a yarn around
a winding bobbin to form a package, includes a winding
section, a winding driving control section, a traverse
guide, a traverse guide driving section, a traverse width
control section, and a setting section. The winding driving
section rotationally drives the winding bobbin. The wind-
ing driving control section controls rotation speed of the
winding driving section to control a yarn winding speed.
The traverse guide traverses the yarn being wound
around the winding bobbin. The traverse guide driving
section reciprocates the traverse guide. The traverse
width control section controls a traverse width of the
traverse guide. The setting section sets a traverse width
of the traverse guide. The traverse width control section
has a first control mode and a second control mode as
control modes for controlling the traverse width until a
winding speed of the winding bobbin reaches a prede-
termined speed. In the first control mode, the traverse
width control section controls the traverse guide driving
section so that traversing is performed with a constant
reduced traverse width smaller than a target traverse
width according to the set traverse width set via the set-
ting section. In the second control mode, the traverse
width control section controls the traverse guide driving
section so that traversing is performed with a traverse
width increasing continuously as the winding speed in-
creases, starting from a reduced traverse width smaller
than the target traverse width according to the set
traverse width set via the setting section.
[0012] Thus, until the winding speed of the winding
bobbin reaches the predetermined speed, the yarn is tra-
versed with a traverse width smaller than the traverse
width used after the predetermined winding speed has
been reached. This prevents a yarn stitching caused by
a variation in yarn tension. Furthermore, one of the two
control modes can be selected for controlling the traverse
width until the winding speed of the winding bobbin reach-
es the predetermined speed. This allows the traversing
to be flexibly dealt with depending on a package winding
method or the like. Moreover, when the second control
mode is selected, the traverse width increases continu-
ously from the reduced width accompanying an increase
in the winding speed. Accordingly, a step can be prevent-
ed forming formed on a surface of the package between
a central portion and an end portion thereof. This in turn
prevents a pattern winding from being formed, and a yarn
stitching from generating as a result of an unstable wind-
ing position caused by the step formed on the package.
In the second control mode, even if a saddle bag is formed
at an axial end portion of the package during winding,
the traverse width is increased gradually during acceler-
ating winding period. The yarn is eventually traversed so
as to cover the saddle bag portion. This enables avoid-
ance of excessive rubbing of the same portion of a yarn

layer surface in the saddle bag portion. As a result, pos-
sible yarn breakage caused by damage can be prevent-
ed.
[0013] A second aspect of the present invention pro-
vides a yarn winding method for winding a yarn around
a winding bobbin to form a package. The yarn winding
method includes following steps. That is, in a first step,
one of a first control mode and a second control mode is
selected as a control mode for reducing a traverse width
than a traverse width during a steady-state winding pe-
riod until a winding speed of the winding bobbin reaches
a predetermined speed. In a second step, when the first
control mode is selected in the first step, the yarn is wound
while being traversed with a constant reduced traverse
width smaller than the traverse width during the steady-
state traverse width (steady-state traverse width). When
the second control mode is selected in the first step, the
yarn is wound while being traversed with a traverse width
increasing continuously as the winding speed increases,
starting from the reduced traverse width smaller than the
steady-state traverse width.
[0014] Thus, until the winding speed of the winding
bobbin reaches the predetermined speed, the yarn is tra-
versed with a traverse width smaller than the traverse
width used after the predetermined winding speed has
been reached. This prevents the yarn stitching caused
by a variation in yarn tension. Furthermore, one of the
two control modes can be selected in the first step for
controlling the traverse width until the winding speed of
the winding bobbin reaches the predetermined speed.
This allows the traversing to be flexibly dealt with de-
pending on the package winding method or the like.
Moreover, when the second control mode is selected,
the traverse width increases continuously from the re-
duced width accompanying an increase in the winding
speed. Accordingly, a step can be prevented from being
formed between a central portion and end portions of the
package. This in turn prevents a pattern winding from
being formed, and a yarn stitching from generating as a
result of the unstable winding position caused by the step
formed on the package. In the second control mode, even
if a saddle bag is formed at an axial end portion of the
package during winding, the traverse width is increased
gradually during accelerating winding period. The yarn
is eventually traversed so as to cover the saddle bag
shape portion. This enables avoidance of excessive rub-
bing of the same portion of the yarn layer in the saddle
bag portion. As a result, possible yarn breakage caused
by damage can be prevented.
[0015] A third aspect of the present invention provides
a package formed by the above-described yarn winding
method.
[0016] Thus, a yarn stitching or a formation of a pattern
winding is prevented. Furthermore, even if a saddle bag
is formed during winding, accumulation of damage to the
yarn is small. Consequently, a high-quality package can
be provided.
[0017] According to a fourth aspect of the present in-
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vention, a yarn winding device, which winds a yarn
around a winding bobbin to form a package, includes a
winding driving section, a winding driving control section,
a traverse guide, a traverse guide driving section, a
traverse width control section, and a setting section. The
winding driving section rotationally drives the winding
bobbin. The winding driving control section controls ro-
tation speed of the winding driving section to control a
yarn winding speed. The traverse guide traverses the
yarn being wound around the winding bobbin. The
traverse guide driving section reciprocates the traverse
guide. The traverse width control section controls a
traverse width of the traverse guide. The setting section
sets a traverse width of the traverse guide. The traverse
width control section includes a traverse width changing
section. The traverse width changing section controls the
traverse guide driving section so that until the winding
speed of the winding bobbin reaches a predetermined
speed, traversing is performed with a traverse width in-
creasing continuously as the winding speed increases,
starting from a reduced traverse width smaller than a
target traverse width based on a set traverse width set
via the setting section.
[0018] This enables prevention of a yarn stitching at
winding start when the tension is unstable. Furthermore,
the traverse width increases continuously from the re-
duced width accompanying an increase in the winding
speed. Accordingly, a step is prevented from being
formed between the central portion and end portion of
the package. This in turn prevents a pattern winding from
being formed and a yarn stitching from generating as a
result of the unstable winding position caused by the step
formed on the package. Even if a saddle bag is formed
on the package during winding, at the end of the accel-
erating winding period, the yarn layer is formed so as to
cover the saddle bag portion. This prevents excessive
rubbing of the saddle bag portion that may cause a yarn
breakage.
[0019] 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

[0020]

Figure 1 is a schematic front view and a block dia-
gram of an automatic winder according to an em-
bodiment of the present invention.
Figures 2A to 2C are graphs illustrating control of a
traverse width in two control modes in association
with the winding speed of a winding bobbin.
Figure 3 is a flowchart illustrating traverse control in
the automatic winder.
Figure 4 is a schematic front view and a block dia-
gram of an automatic winder according to another

embodiment of the present invention.

Detailed Description of the Preferred Embodiments

[0021] Preferred embodiments of the present inven-
tion will be described below with reference to the draw-
ings.
[0022] A winder unit 10 shown in Figure 1 winds a yarn
20 unwound from a supplying bobbin 21, around a wind-
ing bobbin 22 while traversing the yarn 20. The winder
unit 10 thus forms a package 30 of a predetermined
length and a predetermined shape. An automatic winder
(yarn winding device) according to the present embodi-
ment includes a plurality of winder units 10 arranged in
a line and a frame control device (not shown in the draw-
ings) located at one end of the arrangement of the winder
units 10 in the direction of the arrangement.
[0023] Each of the winder units 10 includes a winding
unit main body 16 and a unit control section 50.
[0024] The winding unit main body 16 includes a bal-
loon controller 12, a tension applying device 13, a splicer
device 14, and a clearer (yarn quality measurement in-
strument) 15 arranged in this order in a yarn traveling
path between the supplying bobbin 21 and the winding
bobbin 22; the balloon controller 12 is located closest to
the supplying bobbin 21.
[0025] The balloon controller 12 lowers a regulation
member 40 covering a core tube, in conjunction with un-
winding of the yarn 20 from the supplying bobbin 21. The
balloon controller 12 thus assists in unwinding the yarn
20 from the supplying bobbin 21. The regulation member
40 makes contact with a balloon formed above the sup-
plying bobbin 21 by the rotation and centrifugal force of
the yarn 20 unwound from the supplying bobbin 21. The
regulation member 40 thus applies an appropriate ten-
sion to the balloon to assist in unwinding the yarn 20. A
sensor (not shown in the drawings) is provided in the
vicinity of the regulation member 40 to detect a chase
portion of the supplying bobbin 21. When the sensor de-
tects that the chase portion is lowering, the regulation
member 40 can be lowered in conjunction with the low-
ering of the chase portion by an air cylinder (not shown
in the drawings).
[0026] The tension applying device 13 applies a pre-
determined tension to the traveling yarn 20. The tension
applying device 13 may be of, for example, a gate type
in which movable comb teeth 37 are arranged with re-
spect to fixed comb teeth 36. The movable comb teeth
37 may be moved by, for example, a rotary solenoid 38
so as to be engaged or released with respect to the fixed
comb teeth 36. The tension applying device 13 applies
a given tension to the yarn 20 being wound, to improve
the quality of a package 30. Instead of the gate type, the
tension applying device 13 may be of, for example, a disc
type.
[0027] When the yarn 20 is cut as a result of a detection
of a yarn defect by the clearer 15 or the yarn 20 is broken
during unwinding of the yarn 20 from the supplying bobbin
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21, the splicer device 14 splices a lower yarn on the sup-
plying bobbin 21 side and an upper yarn on the package
30 side. The splicing device that splices the upper yarn
and the lower yarn may be of a mechanical type or may
use a fluid such as compressed air.
[0028] The clearer 15 includes a clearer head 49 and
an analyzer 52. A sensor (not shown in the drawings) is
provided in the clearer head 49 of the clearer 15 to detect
the thickness of the yarn 20. The analyzer 52 processes
a yarn thickness signal from the sensor. The clearer 15
monitors the yarn thickness signal from the sensor to
detect a yarn defect such as slub. The clearer 15 can
also function as a sensor that detects a traveling speed
of the yarn 20 and a sensor that detects a presence or
an absence of the yarn 20. A cutter 39 is provided in the
vicinity of the clearer head 49 to cut the yarn 20 imme-
diately after the clearer 15 detects the yarn defect.
[0029] A lower-yarn guide pipe 25 is provided below
the splicer device 14 to catch a lower yarn on the sup-
plying bobbin 21 side to guide the lower yarn to the splicer
device 14. An upper-yarn guide pipe 26 is provided above
the splicer device 14 to catch an upper yarn on the pack-
age 30 side to guide the upper yarn to the splicer device
14. The lower-yarn guide pipe 25 is pivotally movable
around a shaft 33. The upper-yarn guide pipe 26 is piv-
otally movable around a shaft 35. A suction port 32 is
formed at a tip of the lower-yarn guide pipe 25. A suction
mouth 34 is formed at a tip of the upper-yarn guide pipe
26. Appropriate negative pressure sources are connect-
ed to the lower-yarn guide pipe 25 and the upper-yarn
guide pipe 26, respectively. This allows the suction port
32 and the suction mouth 34 to generate suction flows
to suck and catch yarn ends of the upper yarn and the
lower yarn.
[0030] The winding unit main body 16 includes a cradle
23 and a contact roller 29. The cradle 23 removably sup-
ports the winding bobbin (paper tube, core tube, or the
like) 22. The contact roller 29 makes contact with a pe-
ripheral surface of the package 30 and is rotated by the
rotating package 30. The cradle 23 holds opposite ends
of the winding bobbin 22 in a manner that the winding
bobbin 22 is rotatable. The cradle 23 is pivotally movable
around a pivotal shaft 48. An increase in the winding di-
ameter of the package 30 accompanying the winding of
the yarn 20 around the winding bobbin 22 can be ab-
sorbed by pivotal movement of the cradle 23.
[0031] A package driving motor (winding driving sec-
tion) 41 is attached to a portion of the cradle 23 that holds
the winding bobbin 22. The package driving motor 41
rotationally drives the winding bobbin 22 to wind the yarn
20 into the package 30. When the winding bobbin 22 is
supported by the cradle 23, a motor shaft of the package
driving motor 41 is coupled to the winding bobbin 22 so
as not to be rotatable relative to the winding bobbin 22
(what is called a direct drive scheme).
[0032] Operation of the package driving motor 41 is
controlled by a package driving control section (winding
driving control section) 42. Upon receiving an operation

signal from the unit control section 50, the package driv-
ing control section 42 controls operation and stoppage
of the package driving motor 41. The package driving
control section 42 is configured as a microcomputer and
includes a central processing unit (CPU), a read only
memory (ROM), and a random access memory (RAM).
The package driving control section 42 includes a wind-
ing accelerating section 62 that controls the package driv-
ing motor 41 to accelerate the rotation of the winding
bobbin 22.
[0033] A package rotation sensor 43 is attached to the
cradle 23. The package rotation sensor 43 detects rota-
tion of the winding bobbin 22 held by the cradle 23 (ro-
tation of a yarn layer 31 formed on the winding bobbin
22). A rotation detection signal of the winding bobbin 22
is transmitted from the package rotation sensor 43 to the
package driving control section 42 or the unit control sec-
tion 50. Moreover, the rotation detection signal is input
to a traverse control section 46 described below.
[0034] A package diameter sensor (diameter sensor)
44 composed of a rotary encoder or the like is attached
to the cradle 23. The package diameter sensor 44 trans-
mits a detection signal of the detected pivotal angle of
the cradle 23 to the unit control section 50. Based on the
received detection signal, the unit control section 50 cal-
culates a package diameter. The unit control section 50
transmits the calculated package diameter to the pack-
age driving control section 42 and the traverse control
section 46.
[0035] The traverse device 27 is provided in the vicinity
of the contact roller 29. The yarn 20 is wound into the
package 30 while being traversed by the traverse device
27. The traverse device 27 includes a traverse guide 11
and a traverse driving motor (traverse guide driving sec-
tion) 45. The traverse guide 11 can be reciprocated in a
traverse direction. The traverse driving motor 45 recip-
rocates the traverse guide 11.
[0036] In the traverse device 27, the hook-shaped
traverse guide 11 is provided at a tip of an elongate arm
member 28. In the traverse device 27, the traverse driving
motor 45 reciprocates the arm member 28 as shown by
an arrow in Figure 1. In the present embodiment, the
traverse driving motor 45 is a servo motor.
[0037] Operation of the traverse driving motor 45 is
controlled by the traverse control section 46. Upon re-
ceiving signals from the unit control section 50, the
traverse control section 46 controls operation and stop-
page of the traverse driving motor 45. The traverse device
27 includes a traverse sensor 47 such as a rotary encod-
er. The traverse sensor 47 detects a position of the arm
member 28 (or the position of the traverse guide 11) and
transmits a position signal to the traverse control section
46.
[0038] The traverse control section 46 is configured as
a microcomputer and includes a CPU, a ROM, and a
RAM. The traverse control section 46 includes a traverse
width reducing section (traverse width control section)
63 that controls the traverse driving motor 45 so that the
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traverse width (traverse stroke) of the traverse guide 11
is reduced under predetermined conditions.
[0039] In the present embodiment, as shown in Figure
1, the package driving motor 41 and the traverse driving
motor 45 are separately provided. Therefore, the winding
bobbin 22 and the traverse guide 11 are separately and
independently driven (controlled). Thus, the yarn 20 can
be wound around the winding bobbin 22 in various man-
ners such as precision winding and step precision wind-
ing.
[0040] Next, an electric configuration of the winding
unit main body 16 will be described. As shown in Figure
1, the unit control section 50 as a control section controls
the package driving control section 42 that controls the
package driving motor 41, the traverse control section
46 that controls the traverse driving motor 45, the ana-
lyzer 52 that drives the cutter 39, the solenoid 38 of the
tension applying device 13, the splicer device 14, and
the like.
[0041] The unit control section 50 is configured as a
microcomputer, and includes a CPU, a ROM, and a RAM
(not shown in the drawings). Furthermore, the unit control
section 50 includes various control means. The unit con-
trol section 50 transmits predetermined signals to control
targets, that is, the devices and sections described
above, so that the devices and sections control, for ex-
ample, the operation of winding the yarn 20 and a yarn
splicing operation performed when yarn breakage or cut-
ting occurs. Specifically, the unit control section 50 trans-
mits various control parameters to the package driving
control section 42 to allow the package driving control
section 42 to control the package driving motor 41. Fur-
thermore, the unit control section 50 transmits various
control parameters to the traverse control section 46 to
allow the traverse control section 46 to control the
traverse driving motor 45.
[0042] A setting device (setting section) 51 is electri-
cally connected to the unit control section 50. The setting
device 51 includes a display screen and an operation
section (not illustrated in the drawings) so that an oper-
ator can perform various operations on the winder unit
10. Specifically, the operator can operate the setting de-
vice 51 to set, for example, the winding speed during the
winding operation (set winding speed), an initial traverse
width (set traverse width), and a method of controlling
the traverse width during an accelerating winding period
described below (control mode).
[0043] The initial traverse width, set by the setting de-
vice 51, means the traverse width obtained when the
winding speed reaches the set winding speed (a steady-
state winding period described below) during an initial
period when the yarn 20 is being wound around the empty
winding bobbin 22. The traverse control section 46 de-
termines the traverse width for the winding of the yarn at
the set winding speed (target traverse width) as follows
based on the initial traverse width.
[0044] That is, by operating the setting device 51, the
automatic winder according to the present embodiment

can also form a taper winding package in addition to the
package 30 with a constant winding width as shown in
Figure 1. To form the package 30 with the constant wind-
ing width, the traverse control section 46 determines the
target traverse width to be always equal to the initial
traverse width regardless of the package diameter. On
the other hand, to form the taper winding package 30,
the traverse control section 46 determines the target
traverse width according to parameters such as a taper
angle set by the setteing device 51 so that the target
traverse width decreases gradually from the initial
traverse width as the winding diameter of the package
30 increases.
[0045] The setting device 51 can be used for making
a setting for each winder unit 10 or for making a collective
setting for a plurality of the winder units 10.
[0046] The unit control section 50 is connected to the
tension applying device 13. The tension applied to the
yarn 20 is appropriately controlled to inhibit a possible
variation in the winding tension of the yarn described be-
low.
[0047] Next, control by the winding accelerating sec-
tion 62 and the traverse width reducing section 63 during
the accelerating winding period will be described with
reference to Figures 2A to 2C.
[0048] First, the control by the winding accelerating
section 62 will be described. In the winder unit 10, when
the empty winding bobbin 22 is appropriately set to the
cradle 23, the yarn winding operation is started. The yarn
winding operation is also started (resumed) at the time
of completion of yarn splicing performed by the splicer
device 14.
[0049] At this time, the unit control section 50 transmits
a signal to the package driving control section 42. Upon
receiving the signal, the package driving control section
42 controls to gradually accelerate the package driving
motor 41.
[0050] The accelerating control is performed until the
winding speed reaches the set winding speed. Figure 2A
is a graph illustrating a variation in winding speed with
respect to time elapsed since winding start. As shown in
Figure 2A, when the winding speed reaches the set wind-
ing speed, the unit control section 50 transmits a signal
to the package driving control section 42. Upon receiving
the signal, the package driving control section 42 controls
the package driving motor 41 to terminate in the increase
of the winding speed and to maintain the winding speed
to be constant at the set winding speed.
[0051] In the description below, a period of time from
the beginning of rotation until the set winding speed is
reached is referred to as the accelerating winding period.
A period of time after the set winding speed is reached
is referred to as a steady-state winding period.
[0052] Next, the control by the traverse width reducing
section 63 will be described. That is, during the acceler-
ating winding period, the winding speed varies from zero
to the set winding speed. Thus, a variation occurs in yarn
traveling tension and the like. Furthermore, even if the
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yarn 20 is wound with the normal traverse width (that is,
the above-described target traverse width), the traverse
device 27 may traverse the yarn beyond the normal
traverse width due to a delay in control response of the
traverse device 27. This may result in the yarn stitching.
[0053] In the present embodiment, to avoid this, the
traverse control section 46 includes the traverse width
reducing section 63. The traverse width reducing section
63 controls the traverse driving motor 45 such that during
the accelerating winding period, the traverse width is re-
duced so that the yarn 20 is traversed within the reduced
traverse width smaller than the traverse width set for the
steady-state winding period (target traverse width).
[0054] The traverse width reducing section 63 accord-
ing to the present embodiment can switch two different
control modes to control the traverse width during the
accelerating winding period. Thus, the traverse width re-
ducing section 63 includes a reduced-width maintaining
section 70 and a reduced-width changing section
(traverse width changing section) 71.
[0055] Among the two control modes, in a reduced-
width constant mode as a first control mode, the reduced-
width maintaining section 70 controls the traverse width
to be constant at a traverse width smaller than the target
traverse width based on the initial traverse width set via
the setting device 51 (reduced traverse width).
[0056] In a reduced-width changing mode as a second
control mode, the reduced-width changing section 71
sets, at winding start, the traverse width to be smaller
than the target traverse width (reduced traverse width)
and then controls the traverse width to gradually ap-
proach the target traverse width as the winding speed
increases.
[0057] The operator operates the setting device 51 as
a control mode switching section to select which of the
above-described control modes is used to control the
traverse width.
[0058] With reference to Figure 2B, control in the re-
duced-width constant mode (control by the reduced-
width maintaining section 70) will be described. In the
reduced-width constant mode, yarn traversing is per-
formed while maintaining the constant reduced traverse
width smaller than the traverse width during the steady-
state winding period.
[0059] Figure 2B is a graph illustrating a variation in
traverse width in the reduced-width constant mode. An
axis of abscissa in Figure 2B indicates the time elapsed
since winding start. An axis of ordinate indicates the
traverse width. The traverse width in the graph is ex-
pressed as the ratio thereof to the traverse width during
the steady-state winding period (target traverse width)
(this ratio is hereinafter referred to as a traverse rate).
As shown in Figure 2B, in the reduced-width constant
mode, the traverse rate exhibits a predetermined speed
smaller than 100% when rotation of the package driving
motor 41 is started. The traverse rate is then maintained
constant until the accelerating winding period is over. The
traverse rate changes to 100% at a moment when the

accelerating winding period shifts to the steady-state
winding period.
[0060] Next, with reference to Figure 2C, the control
in the reduced-width changing mode (control by the re-
duced-width changing section 71) will be described. In
the reduced-width changing mode, yarn traversing is per-
formed while gradually increasing the traverse width from
the beginning till the end of the accelerating winding pe-
riod.
[0061] Figure 2C is also a graph illustrating a variation
in traverse width in the reduced-width changing mode.
As shown in Figure 2C, in the reduced-width changing
mode, the traverse rate exhibits a predetermined speed
smaller than 100% when rotation of the package driving
motor 41 is started. Accompanying an increase in the
winding speed, the traverse rate increases linearly so as
to approach 100%. The traverse rate is controlled to
reach to 100% when the winding speed reaches the wind-
ing speed (when the accelerating winding period is over).
[0062] With the automatic winder according to the
present embodiment, the setting device 51 can be used
to set the traverse width for the beginning of the accel-
erating winding period for each of the reduced- width con-
stant mode and the reduced-width changing mode. Var-
ious methods are possible for setting the traverse width.
In the present embodiment, the traverse rate for the wind-
ing start (starting traverse rate) can be set in percents.
[0063] As described above, in the reduced-width
changing mode, the traverse width increases linearly with
the winding speed. To achieve this, the reduced-width
changing section 71 creates a predetermined conversion
equation based on the set winding speed and the starting
traverse rate set via the setting device 51. The current
winding speed is then substituted into the conversion
equation to determine the current traverse rate. The
traverse control section 46 controls the traverse driving
motor 45 so that the yarn 20 is traversed according to
the traverse width obtained by multiplying the traverse
width for the steady-state winding period (target traverse
width) by the above-described traverse rate.
[0064] With this configuration, the operator operates
the setting device 51 to set the set winding speed, the
initial traverse width, and the like depending on the type
of the yarn. At this time, the operator also determines
which of the two control modes is to be used for controlling
the traversing and also sets the starting traverse rate.
[0065] The starting traverse rate is preferably set to
about 80% to 90%. An excessively low traverse rate may
cause an end surface of the package 30 to be deformed.
In contrast, an excessively high traverse rate hinders the
yarn stitching from being prevented.
[0066] Next, with reference to Figure 3, the control of
the traverse width in the winder unit 10 will be described.
Figure 3 is a flowchart illustrating the control of the
traverse width.
[0067] Before starting the operation of the automatic
winder, the operator operates the setting device 51 to set
various operation conditions (including the set winding
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speed and the traverse width) depending on the yarn
type and the like. At this time, the operator also deter-
mines which of the two control modes is to be used to
control the traverse width and also sets the starting
traverse rate.
[0068] Thereafter, the operator performs an appropri-
ate operation start operation to start the flow in Figure 3.
Then, the traverse control section 46 checks which of the
reduced-width constant mode and the reduced-width
changing mode has been selected (step S101).
[0069] Upon determining in step S101 that the re-
duced-width constant mode has been selected, the
traverse control section 46 traverses the yarn 20 with a
constant traverse width. In addition, the winding accel-
erating section 62 increases the winding speed up to the
set winding speed (step S102). The current traverse
width (reduced traverse width) is obtained by multiplying
the traverse width for the steady-state winding period
(target traverse width) by the starting traverse rate set
via the setting device 51.
[0070] On the other hand, upon determining in step
S101 that the reduced-width changing mode has been
selected, the traverse control section 46 performs re-
duced traverse width changing control. Concurrently, the
package driving control section 42 performs winding ac-
celerating control (step S103). Specifically, the reduced-
width changing section 71 of the traverse control section
46 controls to carry out traversing with the predetermined
traverse width at the beginning of winding, and then to
gradually increase the traverse width consistently ac-
companying an increase in the winding speed. Further-
more, the winding accelerating section 62 of the package
driving control section 42 increases the winding speed
up to the set winding speed. The traverse width for the
beginning of winding (reduced traverse width) is calcu-
lated similarly to the reduced traverse width in step S102.
[0071] Then, a determination is made as to whether or
not the acceleration of the winding bobbin 22 has been
completed (that is, whether or not the winding speed has
reached the set winding speed) (step S104). If the accel-
eration has not been completed, the process returns to
step S101 to continue acceleration of the winding speed.
A loop from step S101 to step S104 allows the above-
described control during the accelerating winding period
to be achieved.
[0072] When a determination is made in step S104 that
the increase of the winding speed have been completed,
the unit control section 50 cancels the reduction of the
traverse width (step S105). The unit control section 50
then winds the yarn 20 at the set winding speed while
traversing the yarn 20 with the target traverse width
(traverse rate: 100%) (step S106).
[0073] Then, the unit control section 50 checks wheth-
er or not a yarn breakage or cutting has occurred accord-
ing to a signal from the clearer 15 (step S107). Upon
receiving a signal from the clearer 15 indicating the oc-
currence of a yarn breakage or cutting, the unit control
section 50 immediately stops the winding of the package

30 (step S108). The unit control section 50 further guides
the yarn at the package 30 side and the yarn at the sup-
plying bobbin 21 side yarn to the splicer device 14, which
then performs the yarn splicing operation (step S109).
Once the yarn splicing operation is completed, the proc-
ess returns to step S101 to traverse the yarn 20 with the
traverse width reduced according to the specified control
mode. The winding speed is increased to the set winding
speed again.
[0074] Upon determining in step S107 that neither a
yarn breakage nor yarn cutting has occurred, the unit
control section 50 determines whether or not the opera-
tion of stopping the operation of the winder unit 10 has
been performed (step S110). If the operation of stopping
the operation of the winder unit 10 has been detected,
the unit control section 50 stops the operation of the wind-
er unit 10 (step S111) to terminate the flow. If the oper-
ation stop operation has not been detected, the process
returns to step S106 to continue the winding operation
at the steady-state speed. A loop of processes of step
S106, step S107 and step S110 allows the above-de-
scribed control during the steady-state winding period to
be achieved.
[0075] As described above, the automatic winder ac-
cording to the present embodiment winds the yarn 20
around the winding bobbin 22 to form the package 30.
The winder unit 10 provided in the automatic winder in-
cludes the package driving motor 41, the package driving
control section 42, the traverse guide 11, the traverse
driving motor 45, and the traverse width reducing section
63 provided in the traverse control section 46, and the
setting device 51. The package driving motor 41 rotation-
ally drives the winding bobbin 22. The package driving
control section 42 controls the rotation speed of the pack-
age driving motor 41 to control the yarn winding speed.
The traverse guide 11 traverses the yarn 20 being wound
around the winding bobbin 22. The traverse driving motor
45 reciprocates the traverse guide 11. The traverse con-
trol section 46 controls the traverse width of the traverse
guide 11. The setting device 51 can set the setting of the
traverse width (the above-described initial traverse
width) of the traverse guide 11.
[0076] The traverse width reducing section 63 has the
reduced-width constant mode and the reduced-width
changing mode as control modes for controlling the
traverse width until the winding speed of the winding bob-
bin 22 reaches the set winding speed (the accelerating
winding period). In the reduced-width constant mode, the
traverse width reducing section 63 controls the traverse
driving motor 45 so that traversing is performed with the
constant reduced traverse width that is smaller than the
target traverse width based on the set traverse width set
via the setting device 51. In the reduced-width changing
mode, the traverse width reducing section 63 controls
the traverse driving motor 45 so that traversing is per-
formed with a traverse width increasing continuously as
the winding speed increases, starting from the reduced
traverse width that is smaller than the target traverse
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width based on the initial traverse width set via the setting
device 51.
[0077] With this configuration, during the accelerating
winding period, traversing is performed with the traverse
width smaller than the traverse width used during the
steady-state winding period. Thus, the yarn stitching re-
sulting from a variation in yarn tension or the like can be
prevented. Furthermore, the traverse width control mode
for the accelerating winding period can be selected from
two control modes. This allows the traversing to be flex-
ibly dealt with depending on the method of winding the
yarn 20 into the package 30. For example, to generate
a package by aligned winding such as precision winding,
the reduced-width constant mode is selected to allow the
aligned winding to be properly performed.
[0078] Meanwhile, in case of a step precision winding
in which the yarn is jumped at a critical winding ratio dur-
ing winding, the reduced-width changing mode is select-
ed to effectively prevent defects in package such as for-
mation of a pattern winding and yarn stitching. Further-
more, when the reduced-width changing mode is select-
ed, the traverse width increases continuously from the
reduced width accompanying an increase in the winding
speed. Accordingly, a step can be prevented from being
formed on the surface of the package 30 between the
central portion and end portions thereof. This in turn pre-
vents a pattern winding from being formed, and a yarn
stitching from generating as a result of an unstable wind-
ing position caused by the step formed on the package
30. Furthermore, even if a saddle bag is formed at the
axial end portion of the package during winding, the
traverse width is increased gradually during the acceler-
ating winding period. The yarn 20 is eventually traversed
so as to cover the saddle bag portion. This makes it pos-
sible to avoid the same portion of the yarn layer surface
in the saddle bag portion from making contact with the
contact roller 29 repeatedly many times. As a result, pos-
sible yarn breakage caused by damage to the yarn layer
surface can be prevented.
[0079] Furthermore, the automatic winder according
to the present embodiment winds the yarn 20 around the
winding bobbin 22 by the following method. A first step
selects one of the reduced-width constant mode and the
reduced-width changing mode as a control mode in which
the traverse width is reduced than the steady-state
traverse width (target traverse width) until the winding
speed of the winding bobbin 22 reaches the predeter-
mined winding speed. In the second step, when the re-
duced-width constant mode is selected in the first step,
the yarn is wound while being traversed with the constant
reduced traverse width smaller than the steady-state
traverse width. When the reduced-width changing mode
is selected in the first step, the yarn 20 is wound while
being traversed with the traverse width that increases
continuously as the winding speed increases, starting
from the reduced traverse width smaller than the steady-
state traverse width.
[0080] This method performs traversing with the re-

duced traverse width. Thus, the yarn stitching can be
prevented even at the beginning of driving of the winding
bobbin 22 when the tension is unstable. Furthermore, by
selecting an appropriate mode according to the method
of forming the package 30 in the first step, the yarn can
be wound with the effects of each control mode exerted
in the second step. As described above, a high-quality
package 30 can be provided in which a yarn stitching or
a pattern winding is prevented from occurring and in
which accumulated damage to the yarn is reduced even
if the saddle bag is formed during winding.
[0081] Furthermore, in the automatic winder according
to the present embodiment, the traverse width reducing
section 63 includes the reduced-width changing section
71. The reduced-width changing section 71 controls the
traverse driving motor 45 so that until the winding speed
of the winding bobbin 22 reaches the predetermined
winding speed, traversing is performed with the traverse
width increasing continuously as the winding speed in-
creases, starting from the reduced traverse width smaller
than the target traverse width based on the set traverse
width set via the setting device 51.
[0082] Thus, during the accelerating winding period,
traversing is performed with the traverse width smaller
than the traverse width used during the steady-state
winding period. Consequently, the yarn stitching result-
ing from a variation in yarn tension or the like can be
prevented. Furthermore, the traverse width increases
continuously from the reduced condition accompanying
an increase in the winding speed. Accordingly, a step
can be prevented from being formed on the surface of
the package 30 between the central portion and end por-
tions thereof. This in turn prevents a pattern winding from
being formed, and the yarn stitching from generating as
a result of the unstable winding position caused by the
step formed on the package 30. Additionally, even if a
saddle bag is formed at the axial end portion of the pack-
age during winding, the traverse width is increased with
progression of the acceleration during the accelerating
winding period. The yarn 20 is eventually traversed so
as to cover the saddle bag portion. This makes it possible
to avoid the same portion of the yarn 20 on the surface
of the yarn layer in the saddle bag portion from making
contact with the contact roller 29 repeatedly many times.
As a result, possible yarn breakage caused by damage
to the yarn layer surface can be prevented.
[0083] Next, another embodiment of the automatic
winder will be described with reference to Figure 4. Ar-
rangements in the other embodiment which are the same
as or similar to those in the above-described embodi-
ments are denoted by the same reference numerals in
the drawings and will not be described below.
[0084] As shown in Figure 4, in the automatic winder
according to the other embodiment, the unit control sec-
tion 90 includes the winding accelerating section 62 and
the traverse width reducing section 63. In this embodi-
ment, the unit control section 90 transmits a winding ac-
celeration command and a traverse width reduction com-
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mand to the package driving control section 42 and the
traverse control section 46 to control the package driving
motor 41 and the traverse driving motor 45. In the auto-
matic winder according to this embodiment, the unit con-
trol section 90 functions as a winding driving control sec-
tion and a traverse width control section.
[0085] The preferred embodiments of the present in-
vention have been described. However, the above-de-
scribed configurations can be changed as described be-
low.
[0086] In the reduced-width change mode according
to the above-described embodiments, the traverse width
(traverse rate) is increased linearly accompanying an in-
crease in the winding speed. However, the present in-
vention is not limited to this arrangement. The traverse
width has only to be continuously increased according
to the winding speed so as to gradually approach the
target traverse width. For example, the control may be
changed such that the traverse width (traverse rate) is
increased so that a corresponding graph is curved ac-
cording to an appropriate function.
[0087] In the above-described embodiments, the arm
member 28 is used for traversing. Alternatively, for ex-
ample, a belt type traverse device may be used for tra-
versing.
[0088] In the above-described embodiments, the di-
rect drive scheme is adopted to rotationally drive the
winding bobbin 22. Alternatively, a driving section may
be connected to the contact roller 29 so that the package
30 (winding bobbin 22) rotates in conjunction with rotation
of the contact roller 29.
[0089] In the above-described embodiments, the
traverse driving motor 45 is a servo motor. Alternatively,
the traverse driving motor 45 may be a voice coil motor
or a step motor.
[0090] The above-described configurations may be
changed such that the setting device 51 is operated to
set a control mode other than the above-described two
control modes in which the traverse width reducing con-
trol by the traverse width reducing section 63 is not per-
formed during the accelerating winding period (no reduc-
tion mode, third control mode).
[0091] In the above-described embodiments, the con-
trol mode is manually selected by the operator. However,
for example, when the winder unit 10 is operated, the
reduced-width changing mode may be automatically se-
lected unless a special operation is performed. The re-
duced-width maintaining section 70 in Figure 1 may be
omitted so that the traverse width is always controlled in
the reduced-width changing mode.
[0092] In the above-described embodiments, the op-
erator operates the setting device 51 to input the starting
traverse rate. Alternatively, the starting traverse rate may
be pre-stored in the setting device 51 so that traversing
can be performed with the stored starting traverse rate.
Alternatively, a plurality of starting traverse rates may be
stored in the setting device 51 so that the control is per-
formed at the starting traverse rate selected by the op-

erator.
[0093] In the above-described embodiments, the con-
trol for reducing the traverse width below the normal
speed (this mode is hereinafter referred to as the reduced
width mode) is terminated at the same time when the
accelerating winding period is over. However, the timing
for terminating the reduced width mode may be changed
to be slightly before or after the timing when the accel-
erating winding period is over. However, to reliably pre-
vent the yarn stitching, the reduced width mode is pref-
erably terminated at the same time when the accelerating
winding period is over.
[0094] While the present invention 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 invention.

Claims

1. A yarn winding device, which winds a yarn around a
winding bobbin to form a package, the yarn winding
device comprising:

a winding driving section (41) that rotationally
drives the winding bobbin;
a winding driving control section (42) that con-
trols rotation speed of the winding driving section
(41) to control a yarn winding speed;
a traverse guide (11) that traverses the yarn
wound around the winding bobbin;
a traverse guide driving section (45) that recip-
rocates the traverse guide (11);
a traverse width control section (63) that controls
a traverse width of the traverse guide (11) ; and
a setting section (51) that sets the traverse width
of the traverse guide (11),
characterized in that the traverse width control
section (63) has, as a control mode for control-
ling the traverse width until a winding speed of
the winding bobbin reaches a predetermined
winding speed,
a first control mode in which the traverse width
control section (63) controls the traverse guide
driving section (45) so that traversing is per-
formed with a constant reduced traverse width
that is smaller than a target traverse width based
on the set traverse width set via the setting sec-
tion (51); and
a second control mode in which the traverse
width control section (63) controls the traverse
guide driving section (45) so that traversing is
performed with a traverse width that increases
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continuously as the winding speed increases,
starting from a reduced traverse width that is
smaller than the target traverse width based on
the set traverse width set via the setting section
(51).

2. A yarn winding method of winding a yarn around a
winding bobbin to form a package, the yarn winding
method comprising:

a first step of selecting one of a first control mode
and a second control mode as a control mode
for reducing a traverse width smaller than a
steady state traverse width until a winding speed
of the winding bobbin reaches a predetermined
winding speed;
a second step of, when the first control mode is
selected in the first step, winding the yarn while
traversing the yarn with a constant reduced
traverse width that is smaller than the steady
state traverse width, and when the second con-
trol mode is selected in the first step, winding
the yarn while traversing the yarn with a traverse
width that increases continuously as the winding
speed increases, starting from the reduced
traverse width that is smaller than the steady
state traverse width.

3. A package characterized by being formed by the
yarn winding method according to Claim 2.

4. A yarn winding device, which winds a yarn around a
winding bobbin to form a package, the yarn winder
comprising:

a winding driving section (41) that rotationally
drives the winding bobbin;
a winding driving control section (42) that con-
trols rotation speed of the winding driving section
(41) to control a yarn winding speed;
a traverse guide (11) that traverses the yarn
wound around the winding bobbin;
a traverse guide driving section (45) that recip-
rocates the traverse guide (11);
a traverse width control section (63) that controls
a traverse width of the traverse guide (11); and
a setting section (51) that sets the traverse width
of the traverse guide (11),
characterized in that the traverse width control
section (63) includes a traverse width changing
section (71), and
the traverse width changing section (71) con-
trols the traverse guide driving section (45) so
that traversing is performed with a traverse width
that increases continuously as the winding
speed increases, starting from a reduced
traverse width that is smaller than a target
traverse width based on a set traverse width set

via the setting section (51).
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