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(54) PACKAGE, PACKAGE MANUFACTURING METHOD, AND THREAD WINDING DEVICE

(57) To improve unwindability and suppress the
latching in the package. The package 7 includes a wind-
ing tube 6 having no initial level difference and having
both ends flangeless, and a yarn 4 wound around it. The
yarn 4 includes a first step 7A and a second step 7B
arranged with each other in a longitudinal direction of the
winding tube 6. The second step 7B has a diameter larger
than that of the first step 7A. The yarn 4 includes a first
yarn layer 51 and a second yarn layer 53 alternately lay-
ered with each other. The first yarn layer 51 is wound
with a width (A) from a reference end (P) corresponding
to the first step 7A and the second step 7B. The second
step 7B is wound with a width (B) narrower than the width
(A) only corresponding to the second step 7B.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a package, a package manufacturing method, and a yarn winding device.

BACKGROUND ART

[0002] Conventionally, an automatic winder has been known that unwinds a yarn from a yarn supplying bobbin man-
ufactured by a spinning machine, while removing yarn defects such as slub, and splices the yarn of the yarn supply
bobbins to manufacture one package.
[0003] Furthermore, a winding member on which a special yarn such as glass fiber and carbon fiber is wound has
been also known (Refer to Patent Citation 1 and Patent Citation 2, for example).
[0004] In a yarn winding member as recited in Patent Citation 1, the outer diameter is changed in a stepped way as
shown in Fig. 2 and Fig. 7, although it is not a package using spun yarn.
[0005] The winding member recited in Patent Citation 2 employs annealed low-carbon steel wires and metal wires,
and the winding is considered whether the wound yarn layer reaches the bottom flange or the upper flange. Furthermore,
a first series of layers forms a conical basis of an elongated material on the core where the elongated material is present
at the bottom flange in a larger amount than at the top flange, thereby forming a conical base made of the elongated
material on the core. A second series of layers is wound around the conical base, and extends from the bottom flange
to the top flange such that the conical shape of the elongated material is kept.

PRIOR ART CITATIONS

PATENT CITATION

[0006]

Patent Citation 1: Japanese Patent 2780336
Patent Citation 2: US 2017/81143 A1

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0007] The winding in Patent Citation 2 may be appropriate for low-carbon steel wires and metal wires, but it is not
preferable for a package from natural fiber such as cotton.
[0008] In contrast, for a package using spun yarn, it is desired to improve unwindablity. The reason is that the winding
speed of the package has become higher than in the past. The reason lowering the unwindability are a latching in which
the yarn suffers from tension breakage due to fluff entanglement or waste yarn contamination. If the unwinding tension
is high, a yarn is broken at a weak yarn portion even though there is no apparent defect phenomenon.
[0009] It has been further requested to suppress the latching in a package using a yarn of a yarn supplying bobbin
manufactured by a spinning machine.
[0010] It is an object of the present invention to improve unwindability of the package and to suppress the latching.

TECHNICAL SOLUTION

[0011] Aspects are explained below as the technical solution. These aspects can be arbitrarily combined as needed.
[0012] A package according to the present invention includes a winding member with no initial level difference and
having flangeless both ends, and a yarn wound around the winding member. "Flangeless both ends" means that a flange
is not formed either on one or on another end of a main body of the winding member. The yarn includes a first portion
and a second portion arranged with each other in a longitudinal direction of the winding member. The second portion
has a yarn layer with a diameter larger than that of the first portion.
[0013] The yarn includes a first yarn layer wound at the first portion and the second portion with a first width from a
reference end of the winding member, and a second yarn layer layered alternately with the first yarn layer. The second
yarn layer is wound only at the second portion with a second width from the reference end of the winding member
narrower than the first width.
[0014] In this package, the yarn is wound around the flangeless winding member. In a case where the winding member
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has flanges unlike the present invention, when natural fibers are unwound, the flange rubs against the yarn, so that
natural fiber becomes fluffy.
[0015] Natural fibers such as cotton have a thin yarn and the yarn is wound into package with a large diameter.
Therefore, in a case the first yarn layer and the second yarn are not wound alternately unlike the present invention, the
level difference is smoothened and disappears. In contrast, according to the present invention, the first yarn layer and
the second yarn layer are alternately wound, so that a package with the level difference is formed even if a package
employs a natural fiber.
[0016] In this package, a stepped structure is realized which has the first portion and the second portion having different
outer diameters. Accordingly, the yarn is unlikely to touch the yarn layer when the yarn is unwound. Specifically, when
the yarn at the large diameter portion is unwound, the yarn does not touch a portion having a smaller diameter. As a
result, the unwinding tension is reduced.
[0017] In addition, the first yarn layer and the second yarn layer, which constitute the first portion and the second
portion of the yarn, are alternately layered. Accordingly, it is possible to realize a yarn winding that can avoid the dangerous
zone of the latching.
[0018] The first yarn layer may continuously cover a level difference portion of the second yarn layer from the first
portion to the second portion. Accordingly, the change in height of the yarn layer at the level difference portion becomes
gentle. As a result, it is possible to increase the number of the yarn layers, and to increase the weight of the package.
[0019] The yarn may include a third portion arranged with the second portion in the longitudinal direction of the winding
member. The third portion has a yarn layer with a diameter larger than that of the second portion.
[0020] The yarn may include a third layer wound alternately layered with the first yarn layer and the second yarn layer.
The third layer may be wound only at the third portion with a third width from the reference end of the winding member
narrower than that of the second width.
[0021] A ratio of traverse numbers of the first yarn layer, the second yarn layer, and the third yarn layer may be 2: 3: 4.
[0022] Drum winding numbers for forming the first yarn layer, the second yarn layer, and the third yarn layer are 2.5w:
2.0w: 1.5w, respectively.
[0023] The ratio of traverse numbers of the first yarn layer, the second yarn layer, and the third yarn layer may be 1: 2: 2.
[0024] Drum winding numbers for forming the first yarn layer, the second yarn layer, and the third yarn layer may be
2.0w: 1.5w: 1.5w.
[0025] Widths of the first yarn layer, the second yarn layer, and the third yarn layer may be 4 inches: 3.8 inches: 3
inches, respectively.
[0026] A method of manufacturing a package according to another aspect of the present invention is a method of
manufacturing a package having a yarn wound around a winding member having both ends flangeless.
[0027] The method includes the following steps:

a step of winding a first yarn layer around the winding member; and
a step of winding a second yarn layer within a range narrower than the first yarn layer in a longitudinal direction of
the winding member.

[0028] The both steps are repeated alternately to make a yarn layer having a first portion and a second portion arranged
with each other in the longitudinal direction of the winding member, and the second portion has a diameter larger than
that of the first portion.
[0029] In this package manufacturing method, a package with steps is formed that includes the first portion and the
second portion of the yarn with different outer diameters. Accordingly, when the yarn is unwound, the number of yarn
layers with which the yarn gets in touch decreases. Specifically, when the large diameter portion is being unwound, the
yarn never touches a portion having a smaller diameter. As a result, the unwinding tension is decreased.
[0030] In addition since the first yarn layer and the second yarn layer are alternately layered that constitute the first
portion and the second portion of the yarn, it is possible to realize the yarn winding avoiding the dangerous zone of the
latching.
[0031] A yarn winding device according to a further aspect of the present invention includes a winding section, and a
control section configured to control the winding section to perform the method of manufacturing the package.
[0032] In this device, the above-described effects can be obtained.
[0033] The winding section may include a rotation support section, a yarn guide section, and a lever member.
[0034] The rotation support section may be one to which the winding member is attached.
[0035] The yarn guide section is configured to guide a yarn to the winding member. The yarn guide unit has a traverse
drum.
[0036] The lever member is configured to move between a non-restriction position and a restriction position. At the
non-restriction position, the lever member does not restrict a movable position of the yarn in a rotational axis direction
of the traverse drum to guide the yarn to the traverse drum with a wide traverse width. At the restriction position, the
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lever member restricts a movable position of the yarn in the rotational axis direction of the traverse drum to supply the
yarn to the traverse drum with a narrow width, thereby guiding the yarn to different traverse grooves of the traverse drum
between the restriction position and the non-restriction position. "Different traverse grooves" means the grooves are not
totally the same.
[0037] The control section controls the lever member to be located at the non-restriction position to perform the step
of winding the first yarn layer, and controls the lever member to be located at the restriction position to perform the step
of winding the second yarn layer.
[0038] In this device, by moving the lever member between the restriction position and the non-restriction position, it
is possible to change the traverse width of the yarn guided by the traverse drum. Specifically, when the lever member
is at the non-restriction position, the yarn is guided to the traverse drum with a wide traverse width. When the lever
member is positioned at the restriction position, the yarn is guided to the traverse drum with a narrow traverse width to
pass through drum grooves different from that in a non-restricted state. Accordingly, it is possible to form a yarn layer
with the wide winding width and a yarn layer with the narrow winding width. Accordingly, a yarn layer with the narrow
winding width and a yarn layer with the wide winding width can be formed in one package.
[0039] The lever member may include a plurality of lever members provided corresponding to different positions of
the traverse drum in a rotational axis direction thereof. In this device, if the number of the lever members is two, three
kinds of winding widths can be obtained.
[0040] Below, one example will be explained where a first lever member and a second lever member are provided as
a lever member. For example, the first lever member is positioned within the original traverse width of the yarn, and
restricts the yarn from further moving at the restriction position to shorten the traverse width of the yarn. The second
lever member is positioned within the original traverse width, and restricts the yarn from further moving at the restriction
position to further shorten the traverse width of the yarn. In other words, the traverse width of the yarn becomes shorter
as one of the turn positions shifts in the following order: the original position, the first lever member, and the second
lever member. Accordingly, the yarn supplied from the traverse drum to the winding member forms a yarn layer with the
widest width, a yarn layer having one end corresponding to one end of the previous one and overlapping the previous
one partially in the drum width direction with the middle width, and a yarn layer having one end corresponding to one
end of the previous one as a reference end, and partially overlapping the previous one in the drum width direction with
the narrowest width.

ADVANTAGEOUS EFFECTS

[0041] According to a package, a package manufacturing method, and a yarn winding device of the present invention,
the unwindability of the package is improved, and the latching is suppressed.

BRIEF DESCRIPTION OF DRAWINGS

[0042]

Fig. 1 is a schematic front diagram illustrating a yarn winding section of an automatic winder in the first embodiment.
Fig. 2 is a schematic diagram illustrating a package.
Fig. 3 is a schematic sectional diagram illustrating the package.
Fig. 4 is a schematic front diagram illustrating a first yarn winding operation.
Fig. 5 is a schematic front diagram illustrating a second yarn winding operation.
Fig. 6 is a schematic front diagram illustrating a third yarn winding operation.
Fig. 7 is an exploded diagram of the traverse drum.
Fig. 8 is a block diagram illustrating the control configuration of the automatic winder.
Fig. 9 is a flowchart for explaining the yarn winding operation.
Fig. 10 is a schematic sectional diagram illustrating the first yarn winding operation.
Fig. 11 is a schematic sectional diagram illustrating the second yarn winding operation.
Fig. 12 is a schematic sectional diagram illustrating the third yarn winding operation.
Fig. 13 is a schematic sectional diagram illustrating the first yarn winding operation.
Fig. 14 is a schematic sectional diagram illustrating the second yarn winding operation.
Fig. 15 is a schematic sectional diagram illustrating the third yarn winding operation.
Fig. 16 is a schematic sectional diagram illustrating the first yarn winding operation.
Fig. 17 is an exploded diagram of the grooves on the traverse drum for illustrating the travelling of the yarn along
the grooves in the first yarn winding operation.
Fig. 18 is an exploded diagram of the grooves on the traverse drum for illustrating the travelling of the yarn along
the grooves in the second yarn winding operation.
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Fig. 19 is an exploded diagram of the grooves on the traverse drum for illustrating the travelling of the yarn along
the grooves in the first yarn winding operation.
Fig. 20 is a schematic front diagram illustrating the structure of the cradle in the second embodiment.
Fig. 21 is a schematic front diagram illustrating the yarn winding section of the automatic winder in the third embod-
iment.
Fig. 22 is a schematic side diagram of the traverse device.

BRIEF DESCRIPTION OF DRAWINGS

1. First Embodiment

(1) Basic Structure of Automatic Winder

[0043] According to Fig. 1, an automatic winder 1 will be explained. Fig. 1 is a schematic front diagram illustrating a
yarn winding section of an automatic winder in the first embodiment.
[0044] The automatic winder 1 includes a yarn winding section 2. The yarn winding section 2 is a device configured
to traverse a yarn 4, which is unwound from a yarn supplying bobbin 3, to wind the yarn 4 around a winding tube 6 (one
example of a winding member), thereby forming yarn layers, i.e., a cone-shaped package 7. Although only one yarn
winding section 2 is illustrated in Fig. 1, the automatic winder 1 is constituted by a plurality of yarn winding sections 2
located on a machine base (not shown).
[0045] It is noted that the winding tube 6 is a winding member having both ends flangeless. Although the winding tube
6 is cone-shaped, it may be cylindrical. In addition, the winding tube 6 has no initial level difference.
[0046] The yarn supplying bobbin 3, which is attached to a tray, is supplied to the yarn winding section 2 by a conveyor
(not shown), and is dispelled after the yarn winding operation.
[0047] The yarn winding section 2, as one example of a winding section, includes a cradle 8 (one example of a rotation
support section) that detachably supports the winding tube 6, and a yarn guide section 12 that guides the yarn 4 to the
winding tube 6. The yarn guide section 12 includes a traverse drum 5, which rotates at a certain speed contacting a
peripheral surface of the winding tube 6 or a peripheral surface of the package 7.
[0048] The cradle 8 supports both ends of the winding tube 6 by rotatably holding them. In addition, the cradle 8 can
tilt around a rotational axis 10 so that winding thickening (increase of the yarn layer in diameter) accompanying the yarn
4 winding around the winding tube 6 or the package 7 can be absorbed by the rotation of the cradle 8. The winding tube
6 or the package 7 rotates following up the traverse drum 5 by roll and contact.
[0049] The traverse drum 5 rotates the package 7 as well as traverses the yarn 4 on the surface of the package 7.
The traverse drum 5 is driven for rotation by a package driving mechanism 41 (Fig. 8). The package driving mechanism
41 includes a motor and a power transmission mechanism.
[0050] The traverse drum 5 has a peripheral surface on which spiral traverse grooves 9 are formed. The yarn 4 is
wound around the peripheral surface of the winding tube 6 while the yarn 4 is traversed by the traverse grooves 9 with
a constant width, thereby forming the package 7.
[0051] A unit control section 50 (Fig. 8), which controls the yarn winding section 2, is provided at each of the yarn
winding sections 2.
[0052] The yarn winding section 2 includes a yarn splicing device 14, a yarn clearer 15, a waxing device 24, a cleaning
pipe 25, along a yarn travelling path between the yarn supplying bobbin 3 and the traverse drum 5 in the above-described
order from the yarn supplying bobbin 3 side.
[0053] The yarn splicing device 14 joins a lower yarn 4L as the yarn 4 from the yarn supplying bobbin 3 and an upper
yarn 4U as the yarn from the package 7 after a yarn cut when the yarn clearer 15 detects a yarn defect and cuts the
yarn 4, or after a yarn breakage of the yarn 4 from the yarn supplying bobbin 3.
[0054] The yarn clearer 15 is a device that detects a thickness of the yarn 20 and includes a sensor for detecting a
thickness of the yarn 20 passing a detecting portion of the yarn clearer 15, and an analyzer (not shown) for processing
a yarn thickness signal from the sensor. The yarn clearer 15 detects a yarn defect such as slub by monitoring the yarn
thickness signal from the sensor. The yarn clearer 15 includes a cutter 16 with which the yarn 4 is immediately cut when
a yarn defect is detected.
[0055] A lower yarn sucking, catching, and guiding mechanism 17 for sucking, catching, and guiding the lower yarn
4L on the yarn supplying bobbin 3 side to the yarn splicing device 14 is provided below the yarn splicing device 14. An
upper yarn sucking, catching, and guiding mechanism 20 (suction section) for sucking, catching, and guiding the upper
yarn 4U on the package 7 side to the yarn splicing device 14 is provided above the yarn splicing device 14.
[0056] The upper yarn sucking, catching, guiding mechanism 20 is shaped like a pipe and includes an air suction
mouth 22 at the tip thereof. The upper yarn sucking, catching, guiding mechanism 20 is composed of a pipe 20a extending
from the suction mouth 22 and a shaft 21 that rotatably supports the pipe 20a. The pipe 20a is connected to a shutter
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device (not shown) via a coupling pipe (not shown). In other words, the base end of the upper yarn sucking, catching,
guiding mechanism 20 is connected to a blower (not shown) via the shutter device (not shown).
[0057] The lower yarn sucking, catching, guiding mechanism 17 is also shaped like a pipe and includes an air suction
port 19 at the tip thereof. The lower yarn sucking, catching, guiding mechanism 17 is composed of a relay pipe 17a
configured to be pivotally movable around a shaft 18, and a coupling pipe (not shown) that couples the relay pipe 17a
to a blower duct (not shown).
[0058] The waxing device 24 applies appropriate wax to the traveling yarn 4.
[0059] The cleaning pipe 25 sucks and removes foreign matter attached to the traveling yarn 4. A base end of the
cleaning pipe 25 is connected to the blower via the shutter device (not shown). A suction port is formed at the tip of the
cleaning pipe 25. The suction port of the cleaning pipe 25 is located in proximity to the yarn 4 traveling between the
waxing device 24 and the traverse drum 5.

(2) Package

[0060] With reference to Fig. 2 and Fig. 3, the package 7 will be explained. Fig. 2 is a schematic diagram illustrating
a package. Fig. 3 is a schematic sectional diagram illustrating the package.
[0061] The package 7 is cone-shaped with steps, and has 3 steps in this embodiment. Specifically, it includes a first
step 7A (one example of a first portion) having the smallest diameter, a second step 7B (one example of a second
portion) having the middle diameter, and a third step 7C having the largest diameter.
[0062] The package 7 includes a first yarn layer 51, a second yarn layer 53, and a third yarn layer 55, which are
alternately formed. The first yarn layer 51 is formed as a whole in the width direction (from the first step 7A to the third
step 7C). The second yarn layer 53 is formed on one side of the first yarn layer 51 in the width direction (over the second
step 7B to the third step 7C) with a width narrower than that of the first yarn layer 51. The third yarn layer 55 is formed
on one side of the second yarn layer 53 in the width direction (at the third step 7C) with a width narrower than that of
second yarn layer 53. In other words, the first step 7A is constituted by the first yarn layers 51, the second step 7B is
constituted by the first yarn layers 51 and the second yarn layers 53, and the third step 7C is constituted by the first yarn
layers 51, the second yarn layers 53, and the third yarn layers 55.
[0063] In other words, the first yarn layer 51 is wound with a width (A) from a reference end (P) close to the figure right
side, the second yarn layer 53 is wound with a width (B), which is narrower than the first yarn layer 51, from the reference
end on figure right side, and the third yarn layer 55 is wound with a width (C), which is narrower than the second yarn
layer 53, from the reference end on the figure right side.
[0064] When the yarn is unwound from the package 7, the outermost first yarn layer 51, the third yarn layer 55, the
second yarn layer 53, the first yarn layer 51 are repeatedly unwound in this order.
[0065] As described above, since a stepped structure is realized which includes the first step 7A and the second step
7B having different outer diameters, the yarn is unlikely to touch the yarn layer when unwound. Specifically, when the
second step 7B is being unwound, the yarn never touches the first step 7A. As a result, unwinding tension is decreased.
[0066] In addition, the first yarn layer 51 and the second yarn layer 53, which constitute the first step 7A and the second
step 7B of the yarn, are alternately layered. Accordingly, it is possible to realize the yarn winding by which a dangerous
zone of latching is avoided.
[0067] The boundaries between the steps are smoothly changed, i.e., no angular portions are formed on the surface.
The reason is that the first yarn layer 51 continuously covers a level difference portion of the second yarn layer 53 from
the first step 7A to the second step 7B, the first yarn layer 51 continuously covers the level difference portion of the
second yarn layer 53 from the second step 7B to the third step 7C, and the second yarn layer 53 continuously covers
the level difference portion of the third yarn layer 55 from the second step 7B to the third step 7C.

(3) Yarn Winding Width Adjustment Device

[0068] The yarn winding section 2 includes a yarn winding width adjustment device 61. The yarn winding width ad-
justment device 61 restricts the yarn 4 being traversed so as to move the yarn 4 along the traverse grooves 9 different
from the previous ones, so that a yarn layer is formed on the winding tube 6 with a width narrower than that in the non-
restriction case.
[0069] The yarn winding width adjustment device 61 includes, as shown in Fig. 2, a lever member 62. The lever
member 62 includes, as a plurality of lever members, a first guide lever 63 and a second guide lever 65. The first guide
lever 63 and the second guide lever 65 are provided close to a yarn guiding side of the traverse drum 5. Specifically,
the first guide lever 63 and the second guide lever 65 are located corresponding to different positions in the rotational
axis direction of the traverse drum 5, specifically, from the figure left side to the right in the above-described order.
[0070] The first guide lever 63 and the second guide lever 65 can move between a restriction position and a non-
restriction position. At the restriction position, the first guide lever 63 and the second guide lever 65 restrict a movable
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position of the yarn in the rotational axis direction of the traverse drum 5 in a yarn traverse passing area so as to guide
the yarn 4 to the traverse drum 5 with a narrow traverse width. At the non-restriction position, the first guide lever 63
and the second guide lever 65 do not restrict a movable position of the yarn in the rotational axis direction of the traverse
drum by going out of the yarn traverse passing area so as to guide the yarn to the traverse drum 5 with a wide traverse
width. The first guide lever 63 and the second guide lever 65 guide the yarn 4 to the different traverse grooves 9 of the
traverse drum 5 depending on whether they are positioned at the restriction position or the non-restriction position (later
described).
[0071] In this embodiment, since the number of the guide levers is two, it is possible to realize a package 7 having
three kinds of winding width (later described).
[0072] The yarn winding width adjustment device 61 includes a traverse forming mechanism 43 (Fig. 8) that controls
the operation of the first guide lever 63 and the second guide lever 65 (later described).
[0073] With reference to Fig. 4 through Fig. 6, the summary of the first through third yarn winding operation will be
explained. Fig. 4 is a schematic front diagram illustrating a first yarn winding operation. Fig. 5 is a schematic front diagram
illustrating a second yarn winding operation. Fig. 6 is a schematic front diagram illustrating a third yarn winding operation.
[0074] In the first yarn winding operation, as shown in Fig. 4, the first guide lever 63 and the second guide lever 65
are located at the non-restriction positions, so that the yarn 4 is not restricted and is guided to the traverse drum 5 with
the widest traverse width. As a result, the first yarn layer 51 is formed.
[0075] In the second yarn winding operation, as shown in Fig. 5, only the first guide lever 63 is positioned at the
restriction position, so that the yarn 4 is restricted and is guided to the traverse drum 5 with a middle-sized traverse
width. Specifically, the yarn 4 is prevented from being traversed toward the figure left side (on a small diameter side of
the package 7) by the first guide lever 63. As a result, the second yarn layer 53 is formed
[0076] In the third yarn winding operation, as shown in Fig. 6, only the second guide lever 65 is positioned at the
restriction position, so that the yarn 4 is restricted and is guided to the traverse drum 5 with the narrowest traverse width.
Specifically, the yarn 4 is prevented from being traversed to the figure left side (on the small diameter side of the package
7) by the second guide lever 65. As a result, the third yarn layer 55 is formed.
[0077] With reference to Fig. 7, the groove shape of the traverse drum 5 will be explained. Fig. 7 is an exploded
diagram of the traverse drum. The rotational direction of the traverse drum 5 is indicated by an arrow (R).
[0078] The traverse grooves of the traverse drum 5 are formed spiral, and mainly include a traverse outward route 71
and a traverse homeward route 73. The traverse outward route 71 extends leftward and diagonally downward in the
figure and is shown as three grooves. In other words, the traverse outward route 71 extends so as to widen the path of
the yarn leftward in the figure (on a first side in the width direction) when the yarn 4 is guided by the grooves. Specifically,
in Fig. 7, the traverse outward route 71 extends in the following order: point (a); point (b); point (c); and point (d).
[0079] The traverse homeward route 73 extends rightward and diagonally downward in the figure, and is indicated as
two grooves. In other words, the traverse homeward route 73 extends so as to narrow the path of the yarn toward the
figure right side of the traverse drum 5 (on a second side in the width direction). Specifically, in Fig. 7, the traverse
homeward route 73 extends in the following order: point (d); point (e); and point (a).
[0080] The traverse outward route 71 and the traverse homeward route 73 include a first intersection 75 and a second
intersection 77. The first intersection 75 is provided at a position about 2/3 from the right end of the drum width in Fig.
7. The second intersection 77 is provided at a position about 1/3 from the right end of the drum width in Fig. 7.
[0081] According to the above-described structure, the yarn 4, which has been traversed leftward in the figure at the
traverse outward route 71, is then traversed rightward in the figure at the traverse homeward route 73, to the original
position. Accordingly, the yarn 4, which is traversed by the traverse grooves 9, is wound around the winding tube 6.
[0082] According to the above-described first yarn winding operation, the width range within which the yarn 4 travels
along the traverse grooves 9 on the traverse drum 5 is the entire drum width (6 inches, for example), which is shown as
width (A).
[0083] According to the above-described second yarn winding operation, the range within which the yarn travels along
the traverse grooves 9 on the traverse drum 5 is the right end of the traverse drum 5 and the first intersection 75 (4
inches, for example), which is shown as width (B).
[0084] According to the above-described third yarn winding operation, the width range within which the yarn 4 travels
along the traverse grooves 9 on the traverse drum 5 is between the right end of the traverse drum 5 and the second
intersection 77 (3 inches, for example), which is shown as width (C).

(4) Control Configuration of Yarn winding section

[0085] With reference to Fig. 8 and Fig. 9, the control configuration of the yarn winding section 2 will be explained.
Fig. 8 is a block diagram illustrating the control configuration of the automatic winder. Fig. 9 is a flowchart for explaining
the yarn winding operation.
[0086] The yarn winding section 2 includes a unit control section 50.
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[0087] The unit control section 50 is a computer system including a processor (e.g. a CPU), a storage device (e.g. a
ROM, a RAM, an HDD, an SSD, and the like), and various interfaces (e.g. an A/D converter, a D/A converter, a com-
munication interface, and the like). The unit control section 50 executes a program stored in a storage unit (corresponding
to a part or the whole of storage area of the storage device) so as to perform various control operations.
[0088] The unit control section 50 may be constituted of a single processor or may be constituted of a plurality of
processors independent of each other for individual controls.
[0089] A part or the whole of functions of individual elements of the unit control section 50 may be realized as a program
that can be executed by the computer system constituting the control unit. Other than that, a part of functions of individual
elements of the control unit may be constituted of a custom IC.
[0090] The above-described package driving mechanism 41 is connected to the unit control section 50.
[0091] The above-described traverse forming mechanism 43 is connected to the unit control section 50. The traverse
forming mechanism 43 is one for forming the package 7 with steps. The traverse forming mechanism 43 includes a first
driving mechanism 45 (one example of a driving portion), a second driving mechanism 47 (one example of a driving
portion), and a rotation sensor 59.
[0092] The first driving mechanism 45 is an actuator for moving the first guide lever 63 between the restriction position
and the non-restriction position, and is a solenoid, for example. The first driving mechanism 45 may be a motor or a
power transmission mechanism.
[0093] The second driving mechanism 47 is an actuator for moving the second guide lever 65 between the restriction
position and the non-restriction position, is a solenoid, for example. The second driving mechanism 47 may be a motor
or a power transmission mechanism.
[0094] The rotation sensor 59 is one that outputs a signal each time the traverse drum 5 rotates by 1/60 rotation.
[0095] To the unit control section 50, a sensor for detecting the location of the yarn 4, sensors and switches for detecting
conditions of the devices, and information input devices (not shown) are connected.

(5) Yarn Winding Operation

[0096] With reference to Fig. 9, a yarn winding operation of the package 7 will be explained.
[0097] Control flowchart is illustrative to be described below, each step may be omitted and replaced if necessary.
Also, two or more steps can be performed simultaneously, may cause some or all runs overlapping.
[0098] Further, each block of the control flow chart is not limited to a single control operation, it can be replaced by a
plurality of control operations represented by a plurality of blocks.
[0099] Operation of the device is the result of a command to each device from the control unit, which are represented
by the respective steps in a software application.
[0100] First, a method of determining the switching timing of the guide lever will be explained. Drum winding number
is number of revolutions of the traverse drum while one traverse is performed (i.e., the yarn reciprocates between both
ends of the drum grooves). Therefore, the drum winding number has different number of revolutions of the drum required
for one traverse (the yarn reciprocating along the drum one time). Therefore, signal input number from the rotation sensor
59 are different from each other.
[0101] The relationship between the drum winding number, drum rotational number/trv, drum rotation signal input
number/trv is as follows, for example.

[0102] Accordingly, depending on the state of the guide lever (the restriction position or the non-restriction position),
the drum winding number (the number of winding) is determined, and how many drum rotations are necessary for one
traverse is determined. Accordingly, for each winding number, a guide lever can move between the restriction position
and the non-restriction position at a proper timing.
[0103] Below, with reference to Fig. 9, the formation of the package 7 will be explained wherein 2.5w (6 inches): 2.0w
(4 inches): 1.5w (3 inches) = 2: 3: 4 (traverse number (layer number)).
[0104] At step S1, a first yarn winding operation is performed. Specifically, the unit control section 50 controls the first
guide lever 63 and the second guide lever 65 to move to the non-restriction position so as to set the drum winding number
to 2.5w. Then, two yarn layers are formed in this state. When the drum rotation signals is input by 150 3 2 = 300 times,

drum winding number drum rotational number/trv drum rotation signal input number/trv

2.5w 2.5 150 times

2.0w 2.0 120 times

1.5w 1.5 90 times
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the formation of the first yarn layer 51 is finished.
[0105] At Step S2, it is determined whether or not the package 7 is completed. If it is not completed, the process shifts
to Step S3. If it is completed, the process is finished.
[0106] At Step S3, the second yarn winding operation is performed. Specifically, the unit control section 50 controls
the first guide lever 63 to the restriction position to switch the drum winding number to 2.0w. And three yarn layers are
formed in this state. Then, when the drum rotation signal is input by 12033 = 360 times, the formation of the second
yarn layer 53 is finished.
[0107] At Step S4, the third yarn winding operation is performed. Specifically, the unit control section 50 controls the
first guide lever 63 to move to the non-restriction position and the second guide lever 65 to move to the restriction position,
thereby switching the drum winding number to 1.5w. Then, four layers are formed in this state. Then, when the drum
rotation signal is input by 90 3 4 = 360 times, the formation of the third yarn layer 55 is finished.
[0108] As described above, the first yarn layer 51, the second yarn layer 53, and the third yarn layer 55 are repeatedly
formed, and the first yarn layer 51 is finally formed, thereby completing the package 7.
[0109] It should be noted that the unit control section 50 executes the above-described steps depending on one of
the predetermined winding pattern information. Specifically, the unit control section 50, automatically or following the
instructions from an operator, reads the winding pattern information stored in a memory, and executes the control based
on it. Accordingly, the package manufacturing operation becomes simple. As a modification, an operator can input the
winding pattern into the unit control section 50 every time.
[0110] In the above-described package manufacturing method, a step of winding the first yarn layer 51 around the
winding tube 6, a step of winding the second yarn layer 53 over the first yarn layer 51 in a range in the longitudinal
direction of the winding tube 6 shorter than the first yarn layer 51, and a step of winding the third yarn layer 55 over the
second yarn layer 53 in the longitudinal direction of the winding tube 6 shorter than the second yarn layer 53, are
alternately repeated. As a result, a yarn layer is formed which has a first step 7A, a second step 7B and a third step 7C.
The second step 7B and the third step 7C are arranged with the first step 7A in the longitudinal direction of the winding
tube 6. The second step 7B has a diameter larger than that of first step 7A. The third step 7C has a diameter larger than
that of the second step 7B.
[0111] The operation of changing the width of the yarn layers will be explained in detail, as below. By moving the first
guide lever 63 and the second guide lever 65 between the restriction position and the non-restriction position, it is possible
to change the traverse width of the yarn 4 being guided to the traverse drum 5. Specifically, when the first guide lever
63 and the second guide lever 65 are positioned at the non-restriction positions, the yarn 4 is guided to the traverse
drum 5 with a wide traverse width. When the first guide lever 63 and the second guide lever 65 are at the restriction
positions, the yarn 4 is guided to the traverse drum 5 with a narrow traverse width, then passes traverse grooves different
from that when not restricted, and the yarn 4 is wound around the winding tube 6 with a narrow winding width. Accordingly,
the first yarn layer with a wide winding width and the second yarn layer with a narrow winding width can be formed, for
example. Therefore, as the present embodiment, the yarn layer with a narrow winding width and the yarn layer with a
wide winding width can be combined with each other on one package, thereby obtaining the package 7 with stepped
portions.
[0112] With reference to Fig. 10 through Fig. 16, formation of the yarn layer in the above-described winding operation
will be explained in detail. Fig. 10 through Fig. 16 are schematic sectional diagrams illustrating the yarn winding operations.
[0113] As shown in Fig. 10, as a first yarn winding operation, the first yarn layer 51 is formed over the entire surface
of the winding tube 6 (Step S1 in Fig. 9).
[0114] As shown in Fig. 11, as a second yarn winding operation, the second yarn layer 53 is formed over the first yarn
layer 51 (Step S3 in Fig. 9).
[0115] As shown in Fig. 12, as a third yarn winding operation, the third yarn layer 55 is formed on the second yarn
layer 53 (Step S4 in Fig. 9).
[0116] As shown in Fig. 13, as the first yarn winding operation, the first yarn layer 51 is formed on the previous first
yarn layer 51, the second yarn layer 53 and the third yarn layer 55 (Step S1 in Fig. 9).
[0117] As shown in Fig. 14, as the second yarn winding operation, the second yarn layer 53 is formed on the first yarn
layer 51 (Step S3 in Fig. 9).
[0118] As shown in Fig. 15, as the third yarn winding operation, the third yarn layer 55 is formed on the second yarn
layer 53 (Step S4 in Fig. 9).
[0119] As shown in Fig. 16, as the first yarn winding operation, the first yarn layer 51 is formed on the third yarn layer
55 (Step S1 in Fig.9). As a result, the package 7 is finished.
[0120] As described above, since the first yarn layer 51 covers the level difference portion between the second yarn
layer 53 and the third yarn layer 55, change in height of the yarn layer at the level difference portion is decreased, so
that the height changes gently. Accordingly, the number of the yarn layers can be increased, and the weight of the
package 7 can be increased.
[0121] It should be noted that a set of the first yarn layer 51, the second yarn layer 53 and the third yarn layer 55 can
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be repeated three times or more although that is twice in the above-described embodiment.
[0122] It should be further noted that the number of kinds of the yarn layers constituting repeated set can be two or
four or more although that is three in the above-described embodiment.
[0123] With reference to Fig. 17 through Fig. 19, travelling of the yarn along the groove will be explained. Fig. 17
through Fig. 19 are exploded diagrams of the grooves on the traverse drum for illustrating the travelling of the yarn along
the grooves in the yarn winding operations.
[0124] As shown in Fig. 17, the first yarn winding operation (step S1 in Fig. 9), the yarn 4 travels along the traverse
grooves 9 of the traverse drum 5 in the following order: point (a); point (b); point (c); point (d); point (e); and point (a).
More specifically, since the first guide lever 63 is positioned at the non-restriction position, the yarn 4, travelling along
the traverse outward route 71, passes the first intersection 75 and continues to travel along the traverse outward route
71. As a result, the first yarn layer 51 is formed.
[0125] It should be noted that although the above explanation applies to a case where 6 inch - 2.5w drum groove is
employed, it is possible to utilize 6 inch - 2.0w drum grooves as necessary. In other words, variation of the traverse width
can be increased. In the yarn winding operation employing 6 inch - 2.0w drum groove, the yarn 4 travels along the
traverse grooves 9 of the traverse drum 5, specifically, in the following order: point (a); branch point 79; point (e); junction
point 81; point (d); point (e); and point (a) in Fig. 7.
[0126] As shown in Fig. 18, in the second yarn winding operation (Step S3 in Fig. 9), the yarn 4 travels along the
traverse grooves 9 of the traverse drum 5 in the following order: point (a); point (b); point (c); first intersection 75; point
(e); and point (a). More specifically, since the first guide lever 63 is positioned at the restriction position, the yarn 4, which
travels along the traverse outward route 71, shifts to the traverse homeward route 73 at the first intersection 75, and
then travels along the traverse homeward route 73. As a result, the second yarn layer 53 is formed.
[0127] As shown in Fig. 19, in the third yarn winding operation (Step S4 in Fig. 9), the yarn 4 travels along the traverse
grooves 9 of the traverse drum 5 in the following order: point (a); point (b); second intersection 77; and point (a). More
specifically, since the second guide lever 65 is positioned at the restriction position, the yarn 4, which travels along the
traverse outward route 71, shifts to the traverse homeward route 73 at the second intersection 77, and travels along the
traverse homeward route 73 after that. As a result, the third yarn layer 55 is formed.
[0128] Although the package with winding width of 6 inches is explained in this embodiment, the present invention
can be applied to a package of a different size. For example, the present invention can be applied to a package with a
winding width of 4 inches. As one example, a package can be used which employs 2.0w (4 inches): 1.5w (3.8 inches):
1.5w (3 inches) = 1: 2: 2 (traverse number (layer number)). In this case, the dangerous zone of the latching can be
avoided, too.

2. Second Embodiment

[0129] With reference to Fig. 20, an embodiment of a cradle will be explained. Fig. 20 is a schematic front diagram
illustrating the structure of the cradle in the second embodiment.
[0130] The cradle 8 has a support potion 8a at one end, to which an adaptor 83 is detachably attached. The adaptor
83 supports the end portion of the winding tube 6. According, it is possible to attach winding tubes 6 with different lengths
to the cradle 8.
[0131] The adaptor may be provided at another support end of the cradle, or both support end portions of the cradle,
as modifications.

3. Third Embodiment

[0132] With reference to Fig. 21 and Fig. 22, an arm traverse-type yarn winding section will be explained. Fig. 21 is a
schematic front diagram illustrating the yarn winding section of the automatic winder in the third embodiment. Fig. 22 is
a schematic side diagram of the traverse device.
[0133] A yarn winding section 100 includes a yarn unwinding assisting device 112, a tensioning device 113, a yarn
splicing device 114, and a yarn monitoring device 115, which are arranged along a yarn travelling path between a yarn
supplying bobbin 121 and a contact roller 129, in this order from the yarn supplying bobbin 121.
[0134] At a lower portion of the yarn winding section 100, a yarn feeding section 111 is provided. The yarn feeding
section 111 holds the yarn supplying bobbin 121 at a certain position, which is transported by a bobbin transportation
system (not shown).
[0135] The yarn unwinding assisting device 112 lowers the restricting member 140 covering a core tube of the yarn
supplying bobbin 121 accompanying unwinding of a yarn 120 from the yarn supplying bobbin 121 in order to assist
unwinding of the yarn 120 from the yarn supplying bobbin 121.
[0136] The tensioning device 113 applies predetermined tension to the travelling yarn 120.
[0137] When the yarn is cut after the yarn monitoring device 115 detects a yarn defect, or when a yarn breakage
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occurs while the yarn is being unwound from the yarn supplying bobbin 121, or the like, the yarn splicing device 114
splices a lower yarn from the yarn supplying bobbin 121 side and an upper yarn from a package 130 side.
[0138] The yarn monitoring device 115 includes a head 149 and an analyzer (not shown). The head 149 includes a
sensor (not shown) which detects the thickness of the yarn 120. The analyzer processes a yarn thickness signal trans-
mitted from this sensor. The yarn monitoring device 115 monitors the yarn thickness signal transmitted from the sensor
in order to detect a yarn defect such as a slub. A cutter 139 is arranged in the vicinity of the head 149. The cutter 139
cuts the yarn 120 immediately after the yarn monitoring device 115 detects a yarn defect.
[0139] A lower yarn catching member 125 is provided below the yarn splicing device 114 to catch and guide a yarn
end section of the lower yarn to the yarn splicing device 114. An upper yarn catching member 126 is provided above
the yarn splicing device 114 to catch and guide a yarn end section of the upper yarn to the yarn splicing device 114.
[0140] The lower yarn catching member 125 includes a lower yarn pipe arm 133, and a lower yarn suction mouth 132
formed at a tip end of the lower yarn pipe arm 133. The upper yarn catching member 126 includes an upper yarn pipe
arm 136, and an upper yarn suction mouth 135 formed at a tip end of upper yarn pipe arm 136.
[0141] The lower yarn pipe arm 133 and the upper yarn pipe arm 136 can swing around a shaft 134 and a shaft 137,
respectively. Appropriate negative-pressure sources are connected to the lower yarn pipe arm 133 and the upper yarn
pipe arm 136, respectively. The lower yarn pipe arm 133 is configured such that suction airflow is generated at the lower
yarn suction mouth 132 in order to suck and catch the yarn end section of the lower yarn. The upper yarn pipe arm 136
is configured such that suction airflow is generated at the upper yarn suction mouth 135 in order to suck and catch the
yarn end section of the upper yarn. A shutter (not shown) is provided close to each of the base ends of the lower yarn
pipe arm 133 and the upper yarn pipe arm 136. The shutters can be opened and closed in response to signals from the
unit control section 150. Accordingly, the suction flows from the lower yarn suction mouth 132 and the upper yarn suction
mouth 135 are controlled for the stop and generation.
[0142] The yarn winding section 100 includes a cradle 123 and a contact roller 129. The cradle 123 removably supports
the winding bobbin 122. The contact roller 129 can rotate while making contact with the peripheral surface of the winding
bobbin 122 or the peripheral surface of the package 130.
[0143] The yarn winding section 100 includes an arm-type traverse device 170 for traversing the yarn 120. The traverse
device 170 is located in the vicinity of the cradle 123. In the yarn winding section 100, the yarn 120 can be wound into
the package 130 while being traversed by the traverse device 170. A guide plate 128 is provided a little upstream of the
traverse portion. The guide plate 128 guides the upstream yarn 120 to the traverse portion. A ceramic traverse fulcrum
127 is provided further upstream of the guide plate 128. The traverse device 170 traverses the yarn 120 using the
traverse fulcrum 127 as a fulcrum.
[0144] The cradle 123 can swing around a swing shaft 148. An increase in a diameter of yarn layers accompanying
winding of the yarn 120 around the winding bobbin 122 is absorbed by swinging of the cradle 123. A rotational speed
sensor 124 is provided at the cradle 123 for measuring the rotational speed of the package 130.
[0145] A package driving motor 141, e.g., a servo motor, is attached to the cradle 123. The motor 141 rotates the
winding bobbin 122 to wind the yarn 120 around the winding bobbin 122. The package driving motor 141 can rotate the
package 130 (the winding bobbin 122) in a forward rotation in which the package 130 is rotated in the winding direction.
In addition, the package driving motor 141 can rotate the package 130 in a reverse rotation in which the package 130
is rotated in an anti-winding direction, which is a direction opposite of the winding direction. The package driving motor
141 has a motor shaft unrotatably connected to the winding bobbin 122 when the winding bobbin 122 is supported by
the cradle 123.
[0146] The operation of the package driving motor 141 is controlled by a package driving control section (not shown).
The package driving control section (not shown) controls the package driving motor 141 to operate and stop in response
to operation signals from the unit control section 150.
[0147] The traverse device 170 includes, as shown in Fig. 22, a traverse driving motor 176, an output shaft 177, and
a traverse arm 174.
[0148] The traverse driving motor 176 drives the traverse arm 174, and is a servomotor, for example. The operation
of the traverse driving motor 176 is controlled by a traverse control section (not shown).
[0149] The traverse control section (not shown) includes a hardware device provided with a dedicated microprocessor
or the like. The traverse control section controls the traverse driving motor 176 to operate and stop in response to signals
from the unit control section (not shown). The power of the traverse driving motor 176 is, as shown in Fig. 22, transmitted
to a base portion of the traverse arm 174 via the output shaft 177. The rotor of the driving motor 176 is rotated forward
and backward so that the traverse arm 174 is reciprocated in the winding width direction of the package 130 in a circular
trajectory.
[0150] At a tip end of the traverse arm 174, as shown in Fig. 22, a yarn guide mechanism 173 is formed in a hook
shape. The traverse arm 174 can guide the yarn 120 using the yarn guide mechanism 173. While the yarn guide
mechanism 173 is guiding the yarn 120, the traverse arm 174 is reciprocated in a circular trajectory to traverse the yarn 120.
[0151] In this embodiment, the traverse control section (not shown) controls the traverse driving motor 176 so that the
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traverse arm 174 traverses the yarn 120. This control operation makes it possible to form the package 130 with the
stepped portions as in the first embodiment.

4. Other Embodiments

[0152] The above explained embodiments of the present invention, but the present invention is not limited to the above-
mentioned embodiments and various modifications are possible within a range that does not depart from the essence
of the invention. In particular, the embodiments and modified examples written in the present specification can be
arbitrarily combined as needed.
[0153] The shape of the package may be cone-shaped (truncated cone-shape) or cheese-shaped (cylindrical).
[0154] Although the number of the guide levers is two in the first embodiment and a package with three steps is
manufactured, the number of the guide levers is not limited. For example, only one guide lever can be used to manufacture
a package with two steps. The number of the guide levers may be three or more.
[0155] Although the number of the guide levers positioned at the restriction position at one time is one in the first
embodiment, this number is not limited. For example, the number of the guide levers moving to the restriction position
at one time may be two. In this case, the traverse width of the yarn is limited between the two guide levers.
[0156] The present invention can also be applied to a spinning machine and an open-end spinning machine.

INDUSTRIAL APPLICABILITY

[0157] The present invention can be widely applied to a package, a package manufacturing method, and a yarn winding
device.

REFERENCE SIGNS LIST

[0158]

1: automatic winder
2: yarn winding section
3: yarn bobbin
4: yarn
5: traverse drum
6: winding tube
7: package
7A: first step
7B: second step
7C: third step
8: cradle
9: traverse grooves
10: rotation axis
11: tray
14: yarn splicing device
15: yarn clearer
16: cutter
17: lower yarn sucking, catching, guiding mechanism
17a: relay pipe
19: air suction port
20: upper yarn sucking, catching, guiding mechanism
20a: pipe
22: suction mouth
24: waxing device
25: cleaning pipe
41: package driving mechanism
43: traverse forming mechanism
45: first driving mechanism
47: second driving mechanism
50: unit control section
51: first yarn layer
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53: second yarn layer
55: third yarn layer
59: rotation sensor
61: yarn winding width adjustment device
63: first guide lever
65: second guide lever
71: traverse outward route
73: traverse homeward route
75: first intersection
77: second intersection

Claims

1. A package comprising:

a winding member with no initial level difference and having both ends flangeless; and
a yarn wound around the winding member; wherein
the yarn includes a first portion and a second portion arranged with each other in a longitudinal direction of the
winding member, the second portion having a yarn layer with a diameter larger than that of the first portion, and
the yarn includes a first yarn layer wound at the first portion and the second portion with a first width from a
reference end of the winding member, and a second yarn layer layered alternately with the first yarn layer, the
second yarn layer is wound only at the second portion with a second width from the reference end of the winding
member narrower than the first width.

2. The package according to claim 1, wherein the first yarn layer continuously covers a level difference portion of the
second yarn layer from the first portion to the second portion.

3. The package according to claim 1 or 2, wherein the yarn includes a third portion arranged with the second portion
in the longitudinal direction of the winding member, the third portion having a yarn layer with a diameter larger than
that of the second portion, and
the yarn includes a third layer wound and alternately layered with the first yarn layer and the second yarn layer, the
third layer being wound only at the third portion with a third width from the reference end of the winding member
narrower than the second width.

4. The package according to claim 3, wherein a ratio of traverse numbers of the first yarn layer, the second yarn layer,
and the third yarn layer is 2: 3: 4.

5. The package according to claim 4, wherein drum winding numbers for forming the first yarn layer, the second yarn
layer, and the third yarn layer are 2.5w:2.0w:1.5w, and
widths of the first yarn layer, the second yarn layer, and the third yarn layer are 6 inches: 4 inches: 3 inches,
respectively.

6. The package according to claim 3, wherein a ratio of traverse numbers of the first yarn layer, the second yarn layer,
and the third yarn layer is 1: 2: 2.

7. The package according to claim 6, wherein drum winding numbers for forming the first yarn layer, the second yarn
layer, and the third yarn layer are 2.0w: 1.5w: 1.5w, and
widths of the first yarn layer, the second yarn layer, and the third yarn layer are 4 inches: 3.8 inches: 3 inches,
respectively.

8. A method of manufacturing a package having a yarn wound around a winding member having both ends flangeless,
the method comprising:

a step of winding a first yarn layer around the winding member; and
a step of winding a second yarn layer within a range narrower than the first yarn layer in a longitudinal direction
of the winding member, wherein
the both steps are repeated alternately to make a yarn layer having a first portion and a second portion arranged
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with each other in the longitudinal direction of the winding member, and the second portion has a diameter
larger than that of the first portion.

9. A yarn winding device comprising:

a winding section; and
a control section configured to control the winding section to perform the method of manufacturing the package
recited in claim 8.

10. The yarn winding device according to claim 9, wherein
the winding section includes:

a rotation support section to which the winding member is attached;
a yarn guide section configured to guide a yarn to the winding member, the yarn guide section having a traverse
drum; and
a lever member configured to move between a non-restriction position at which the lever member does not
restrict a movable position of the yarn in a rotational axis direction of the traverse drum to guide the yarn to the
traverse drum with a wide traverse width, and a restriction position at which the lever member restricts a movable
position of the yarn in the rotational axis direction of the traverse drum to supply the yarn to the traverse drum
with a narrow width, thereby guiding the yarn to different traverse grooves of the traverse drum between the
restriction position and the non-restriction position, and
the control section controls the lever member to be located at the non-restriction position to perform the step
of winding the first yarn layer, and controls the lever member to be located at the restriction position to perform
the step of winding the second yarn layer.

11. The yarn winding device according to claim 10, wherein the lever member includes a plurality of lever members
provided corresponding to different positions of the traverse drum in a rotational axis direction thereof.
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