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(54) YARN WINDING MACHINE

(57) A yarn winding machine 1 includes a turret plate
40 and a switching device 70. The turret plate 40 switches
between a first state for manufacturing a package 94 by
winding yarn 93 on a first bobbin 91, and a second state
for manufacturing the package 94 by winding the yarn
93 on a second bobbin 92. The switching device 70 in-
cludes a winding guide, a restriction guide, and a disen-
gagement prevention guide. The winding guide presses
connecting yarn 93a and winds it on the second bobbin
92 during switching. The restriction guide restricts, in the
axial direction of the second bobbin holder, a movement
range of the yarn 93 on the second bobbin 92 side, when
the connecting yarn 93a breaks during switching. The
disengagement prevention guide prevents disengage-
ment of the yarn 93 on the second bobbin 92 side from
the restriction guide, when the connecting yarn 93a
breaks during switching.



EP 4 424 623 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention mainly relates to a yarn
winding machine including a plurality of bobbin holders.

Background Art

[0002] Patent Document 1 is Korean Patent No.
10-2000-0051263.
[0003] Patent Document 1 discloses a yarn winding
machine that includes a first bobbin holder and a second
bobbin holder. When yarn winding for a bobbin of the first
bobbin holder is completed, the yarn winding machine
switches the positions of the bobbin holders. Then, the
yarn winding machine presses a plate against yarn be-
tween the first bobbin holder and the second bobbin hold-
er, and thereby winds the yarn around the bobbin of the
second bobbin holder. Then, the rotation speed of the
first bobbin holder is decreased to cut the yarn, and wind-
ing of the yarn on the bobbin of the second bobbin holder
is started.

Summary of Invention

[0004] In the yarn winding machine according to Patent
Document 1, if the yarn disengages from the plate, for
example, during deceleration of the first bobbin holder,
the yarn after breakage moves largely. As a result, the
yarn may be wound around an inappropriate region of
the bobbin (a position outside the yarn winding width), or
the yarn may be wound on the bobbin in a tangled state.
Winding yarn around a bobbin in such a state to manu-
facture a package often results in occurrence of yarn tan-
gling. Thus, in such a case, there is a risk of manufac-
turing packages with poor unwinding properties.
[0005] The present invention has been made in view
of the circumstances described above, and a main object
thereof is to provide a yarn winding machine that switches
bobbins during winding of yarn, with a configuration for
manufacturing packages with excellent unwinding prop-
erties.

Means for Solving Problems and Effects Thereof

[0006] The problems to be solved by the present in-
vention are as described above. Next, the means for solv-
ing the problems and the effects thereof will be described.
[0007] According to an aspect of the present invention,
a yarn winding machine having the following configura-
tion is provided. That is, the yarn winding machine man-
ufactures a package, by rotating a first bobbin or a second
bobbin in a first direction about an axial direction, to wind
yarn on the first bobbin or the second bobbin. The yarn
winding machine includes a first bobbin holder, a second
bobbin holder, a bobbin holder moving mechanism, and
a switching device. The first bobbin holder holds the first

bobbin. The second bobbin holder holds the second bob-
bin. The bobbin holder moving mechanism rotates in the
first direction about a direction parallel to axial directions
of the first bobbin holder and the second bobbin holder
to change positions of the first bobbin holder and the
second bobbin holder to switch between a first state for
manufacturing the package by winding the yarn on the
first bobbin, and a second state for manufacturing the
package by winding the yarn on the second bobbin. The
switching device acts on the yarn between the first bobbin
and the second bobbin during switching from the first
state to the second state. The switching device includes
a winding guide, a restriction guide, and a disengage-
ment prevention guide. The winding guide presses, dur-
ing switching from the first state to the second state, yarn
between the first bobbin and the second bobbin to wind
the yarn on the second bobbin. The restriction guide re-
stricts, in the axial direction of the second bobbin holder,
a movement range of the yarn on the second bobbin side,
when the yarn between the first bobbin and the second
bobbin breaks during switching from the first state to the
second state. The disengagement prevention guide pre-
vents disengagement of the yarn on the second bobbin
side from the restriction guide, when the yarn between
the first bobbin and the second bobbin breaks during
switching from the first state to the second state.
[0008] The disengagement prevention guide prevents
disengagement of the yarn from the winding guide or the
restriction guide. This makes disengagement of the yarn
from the switching device during switching less frequent.
Thus, it is possible to make the movement of the broken
yarn small. Furthermore, restriction of the movement
range of the broken yarn by the restriction guide makes
it possible to make the movement of the broken yarn
even smaller. Thus, the broken yarn can be wound at an
appropriate position on the second bobbin while being
suppressed from tangling. As a result, packages with ex-
cellent unwinding properties can be manufactured.
[0009] In the yarn winding machine, the restriction
guide may be a slit-shaped guide that restricts the move-
ment range of the yarn in the axial direction of the second
bobbin holder.
[0010] The restriction guide with such a small width
can heighten the effect of restricting the movement range
of the broken yarn.
[0011] In the yarn winding machine, the disengage-
ment prevention guide may be a guide that interferes with
the yarn on the second bobbin side, in a case where the
yarn moves away from the winding guide, when the yarn
between the first bobbin and the second bobbin breaks.
[0012] This makes it possible to maintain the state in
which the yarn is guided by the winding guide and the
restriction guide (the switching device).
[0013] The restriction guide may be provided separate-
ly from the winding guide. The restriction guide may be
located closer to the second bobbin than the winding
guide.
[0014] Positioning the restriction guide closer to the
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second bobbin than the winding guide makes it possible
to restrict the yarn on the second bobbin side by the re-
striction guide located near the second bobbin, when the
yarn breaks.
[0015] The second bobbin may include, along the axial
direction of the second bobbin, a yarn layer formation
region around which the yarn is wound for manufacturing
the package. The second bobbin may further include an
end region located further outside than the yarn layer
formation region in the axial direction of the second bob-
bin. The switching device may be configured to wind a
yarn around the yarn layer formation region of the second
bobbin.
[0016] This makes it possible for the switching device
to wind the yarn on the second bobbin without guiding
the yarn to the end region.
[0017] In the yarn winding machine, the switching de-
vice may be configured to wind the yarn in a surface
region of the second bobbin having no groove and a con-
stant diameter.
[0018] This makes it possible for the switching device
to wind the yarn around the second bobbin in which no
groove is formed.
[0019] The yarn winding machine may be configured
to wind elastic yarn to manufacture the package.
[0020] In this configuration, the present invention is ap-
plied to a type of yarn winding machine that winds elastic
yarn to manufacture a package.

Brief Description of Drawings

[0021]

FIG. 1 is a front view of a yarn winding machine ac-
cording to an embodiment of the present invention.
FIG. 2 is a side view of the yarn winding machine.
FIG. 3 is a block diagram of the yarn winding ma-
chine.
FIG. 4 is schematic front views of the yarn winding
machine illustrating the first half of processing of
switching from a first state to a second state.
FIG. 5 is schematic front views of the yarn winding
machine illustrating the second half of the processing
of switching from the first state to the second state.
FIG. 6 is schematic front views of a yarn winding
machine according to a comparative example illus-
trating a state in which a switching device does not
contact connecting yarn.
FIG. 7 is enlarged front views illustrating a change
of a yarn path near a second bobbin before and after
decrease of rotational speed of a first bobbin holder.
FIG. 8 is a perspective view of a distal end of a switch-
ing device.
FIG. 9 is a view of a first guide member when viewed
in the thickness direction.
FIG. 10 is a view of a second guide member when
viewed in the thickness direction.
FIG. 11 is enlarged front views illustrating a change

of a yarn path near a second bobbin before and after
decrease of rotational speed of a first bobbin holder,
in a variation of the yarn winding machine.
FIG. 12 is a perspective view of a distal end of a
switching device of the variation.
FIG. 13 is a view of the distal end of the switching
device of the variation, when viewed in the thickness
direction.
FIG. 14 is a view of a third guide member of the
variation, when viewed in the thickness direction.

Description of Embodiments

[0022] Embodiments of the present invention will be
described with reference to the drawings. FIG. 1 is a front
view of a yarn winding machine 1 according to an em-
bodiment of the present invention. FIG. 2 is a side view
of the yarn winding machine 1. FIG. 3 is a block diagram
of the yarn winding machine 1. In the following descrip-
tion, upstream or downstream in a yarn running direction
may simply be referred to as "upstream" or "down-
stream".
[0023] An unillustrated spinning machine is arranged
upstream of the yarn winding machine 1 illustrated in
FIG. 1. The spinning machine manufactures yarn 93 and
supplies the yarn 93 to the yarn winding machine 1. The
yarn winding machine 1 winds the yarn 93 on a first bob-
bin 91 or a second bobbin 92 to manufacture a package
94.
[0024] FIG. 1 illustrates a state where the yarn 93 is
wound on the first bobbin 91 to form a yarn layer so that
the package 94 is manufactured. On the other hand, the
second bobbin 92 is in an empty bobbin state where the
yarn 93 is not wound yet. Examples of the yarn 93 in-
cludes an elastic yarn such as spandex. Further, the yarn
93 may be a synthetic yarn such as nylon or polyester.
[0025] As illustrated in FIG. 2, in the present embodi-
ment, from the spinning machine to the yarn winding ma-
chine 1, a plurality of the yarns 93 arranged in an axial
direction of the first bobbin holder 41 (the second bobbin
holder 42) are supplied from a yarn feed roller 100. A
plurality of the first bobbins 91 are arranged in the axial
direction of the first bobbin holder 41 (the second bobbin
holder 42). The yarn winding machine 1 winds each of
the plurality of yarns 93 on a corresponding one of the
first bobbins 91 to manufacture a plurality of the packages
94.
[0026] The yarn winding machine 1 will be described
in detail below. As illustrated in FIGS. 1 to 3, the yarn
winding machine 1 includes a control device 50, a frame
11, a first housing 20, a second housing 30, and a turret
plate (a bobbin holder moving mechanism) 40.
[0027] The control device 50 is configured as a known
computer including, for example, a CPU, RAM, and SSD.
A CPU is a type of processor. Programs and data for
controlling the yarn winding machine 1 are stored in the
SSD in advance. The CPU loads the program into the
RAM and executes the program. As a result, the control
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device 50 controls various devices included in the yarn
winding machine 1. The control device 50 may include
an HDD or a flash memory instead of the SSD.
[0028] The frame 11 is a member that holds each com-
ponent provided in the yarn winding machine 1. The first
housing 20 is attached with a traverse device 21. As a
result of the traverse device 21 reciprocating in a winding
width direction (the axial direction of the first bobbin hold-
er 41 or the second bobbin holder 42) with a traverse
guide 23 being engaged with the yarn 93, each of the
yarns 93 fed downstream is traversed. As a result of tra-
versing the yarn 93, a yarn layer is formed on the first
bobbin 91 or the second bobbin 92. As illustrated in FIG.
3, the traverse device 21 includes a traverse cam 22 and
the traverse guide 23.
[0029] The traverse cam 22 is a roller-shaped member
arranged parallel to the first bobbin 91 or the package
94. A spiral cam groove is formed on an outer peripheral
surface of the traverse cam 22. The traverse cam 22 is
rotationally driven by a traverse motor 51.
[0030] Traverse motor 51 is controlled by the control
device 50. The traverse guide 23 is a portion that is en-
gaged with the yarn 93. A distal end of the traverse guide
23 includes, for example, a substantially U-shaped guide
part that engages with the yarn 93 while sandwiching the
yarn 93 in the winding width direction. A proximal end of
the traverse guide 23 is positioned in a cam groove of
the traverse cam 22. In this configuration, when the
traverse cam 22 is rotationally driven, it is possible to
reciprocate the traverse guide 23 in the winding width
direction.
[0031] The second housing 30 is rotatably attached
with a contact roller 31. When the yarn 93 is wound, the
contact roller 31 is driven to rotate with a contact with the
yarn layer of the package 94 with a predetermined pres-
sure to forward the yarn 93 from the traverse guide 23
to the yarn layer of the package 94 and form a yarn layer
shape of the package 94 into a shape. It is noted that the
contact roller 31 may be rotationally driven by using a
drive unit such as a motor.
[0032] As illustrated in FIG. 3, the yarn winding ma-
chine 1 includes a lifting and lowering device 60. The
lifting and lowering device 60 lifts and lowers the first
housing 20 and the second housing 30 all together. Spe-
cifically, the first housing 20 and the second housing 30
are attached to a lifting and lowering member 65. A ball
nut 61 is attached to the lifting and lowering member 65.
A screw rod 62 is attached to the frame 11. When the
screw rod 62 is rotated by using a lifting and lowering
motor 63, it is possible to lift and lower the first housing
20 and the second housing 30. The lifting and lowering
motor 63 is controlled by the control device 50. It is noted
that the lifting and lowering device 60 may be realized
by using a cylinder instead of the ball screw.
[0033] An operation panel 32 is provided on the second
housing 30. The operation panel 32 is a device operated
by an operator. The operator applies an instruction to the
yarn winding machine 1 by operating the operation panel

32. Examples of the instruction applied by the operator
include starting winding, stopping winding, and changing
a winding condition.
[0034] The turret plate 40 is a disk-shaped member.
The turret plate 40 is rotatably attached to the frame 11.
The turret plate 40 is rotatable about a rotation axis which
is a normal line passing through the center of the disk.
The turret plate 40 is rotationally driven by a turret motor
53 illustrated in FIG. 3. The turret motor 53 is controlled
by the control device 50.
[0035] On the turret plate 40, the first bobbin holder 41
and the second bobbin holder 42 are provided at two
locations facing each other across the center of the disk,
respectively. A plurality of the first bobbins 91 can be
attached on the first bobbin holder 41 by being arranged
in the axial direction of the first bobbin holder 41. A plu-
rality of the second bobbins 92 can be attached on the
second bobbin holder 42 by being arranged in the axial
direction of the second bobbin holder 42. By rotating the
turret plate 40, the positions of the first bobbin holder 41
and the second bobbin holder 42 can be changed. The
direction of the rotational axis of the turret plate 40 is
parallel to the axial direction of the first bobbin holder 41
or the second bobbin holder 42. Further, the rotation di-
rection of the turret plate 40 upon changing the positions
of the first bobbin holder 41 and the second bobbin holder
42 (upon switching from a first state to a second state,
which will be described later) is a first direction (counter-
clockwise in FIG. 4, which will be described later). It is
noted that as long as the positions of the first bobbin
holder 41 and the second bobbin holder 42 can be
changed, another device may be used instead of the tur-
ret plate 40.
[0036] The first bobbin holder 41 can rotate about the
axial position of the first bobbin holder 41 with respect to
the turret plate 40. The first bobbin holder 41 is rotation-
ally driven by a first bobbin holder motor 54 illustrated in
FIG. 3. Similarly, the second bobbin holder 42 can rotate
about the axial position of the second bobbin holder 42
with respect to the turret plate 40. The second bobbin
holder 42 is rotationally driven by a second bobbin holder
motor 55 illustrated in FIG. 3. The first bobbin holder mo-
tor 54 and the second bobbin holder motor 55 are con-
trolled by the control device 50. When manufacturing the
package 94 by winding the yarn 93 around the first bobbin
91, the first bobbin holder 41 and the first bobbin 91 rotate
in the first direction about the axial direction (the axial
direction of the first bobbin 91, the axial direction of the
first bobbin holder 41). Similarly, when manufacturing the
package 94 by winding the yarn 93 around the second
bobbin 92, the second bobbin holder 42 and the second
bobbin 92 rotate in the first direction about the axial di-
rection (the axial direction of the second bobbin 92, the
axial direction of the second bobbin holder 42). That is,
the rotation directions of the first bobbin 91 and the sec-
ond bobbin 92 when the package 94 is manufactured are
the same as the rotation direction of the turret plate 40
when changing the positions of the first bobbin holder 41
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and the second bobbin holder 42.
[0037] In FIG. 1, the first bobbin holder 41 and the sec-
ond bobbin holder 42 are in a state of being arranged
vertically. In this state, a higher position at which the first
bobbin holder 41 is located is a winding position, and a
lower position at which the second bobbin holder 42is
located is a standby position. The yarn winding machine
1 winds the yarn 93 on the first bobbin holder 41 at the
winding position to manufacture the package 94.
[0038] Once a predetermined amount of yarn 93 has
been wound and full winding of the package 94 of the
first bobbin holder 41 has been achieved, switching from
the first state for manufacturing the package 94 by wind-
ing the yarn 93 on the first bobbin 91, to the second state
for manufacturing the package 94 by winding the yarn
93 on the second bobbin 92 is performed. The processing
of switching from the first state to the second state will
be described below with reference to FIGS. 4 and 5.
[0039] The upper diagram in FIG. 4 illustrates the first
state for manufacturing the package 94 by winding the
yarn 93 on the first bobbin 91 of the first bobbin holder
41. Specifically, the traverse device 21 traverses the yarn
93 being wound around the first bobbin 91. The contact
roller 31 contacts the first bobbin 91 (the package 94)
and sends the yarn 93 being traversed by the traverse
device 21 to the first bobbin 91 (the package 94). In this
way, the yarn 93 is wound around the first bobbin 91 for
manufacturing the package 94.
[0040] Once full winding of the package 94 of the first
bobbin holder 41 has been achieved, switching from the
first state to the second state is performed. It is noted
that determination whether full winding of the package
94 has been achieved can be made based on detection
value, for example, from a sensor that detects the position
of the contact roller 31 or the like affected by thickening
of the package 94, or a sensor that detects the length of
the yarn 93 that has been wound.
[0041] When full winding of the package 94 of the first
bobbin holder 41 has been achieved, the lifting and low-
ering device 60 moves the first housing 20 and the sec-
ond housing 30 upward (the lower diagram in FIG. 4).
Further, the turret plate 40 driven by the turret motor 53
switches the positions of the first bobbin holder 41 and
the second bobbin holder 42 (the lower diagram in FIG.
4). As a result, the second bobbin holder 42 is located at
the winding position, and the first bobbin holder 41 is
located at the standby position. At this time, a part of the
yarn 93 is stretched between the first bobbin 91 (the pack-
age 94) and the second bobbin 92. Hereinafter, the part
of the yarn 93 will be referred to as connecting yarn 93a.
Furthermore, when viewed in the axial direction of the
first bobbin holder 41 or the second bobbin holder 42 (for
example, the lower diagram in FIG. 4), the connecting
yarn 93a is located on a first side (the left side in FIG. 4)
in the horizontal direction with respect to the axial position
of the second bobbin holder 42, and the connecting yarn
93a is wound around the package 94 from the first side
(the left side in FIG. 4) in the horizontal direction with

respect to the axial position of the first bobbin holder 41.
[0042] Next, processing of winding the yarn 93 around
the second bobbin 92 is performed. Specifically, the lifting
and lowering device 60 moves the first housing 20 and
the second housing 30 downward (the upper view of FIG.
5). Furthermore, the second bobbin holder motor 55 ro-
tationally drives the second bobbin holder 42 (the upper
diagram in FIG. 5). In this state, the switching device 70
acts on the connecting yarn 93a (the upper diagram in
FIG. 5).
[0043] The switching device 70 presses the connecting
yarn 93a in such a manner that the connecting yarn 93a
is pressed against the second bobbin 92. As a result, the
winding angle of the yarn 93 with respect to the second
bobbin 92 becomes larger than before being pressed by
the switching device 70. The winding angle is the angle
of a part of the yarn 93 that has been wound on the second
bobbin 92, when viewed in the axial direction of the sec-
ond bobbin holder 42. The yarn 93 is wound in a yarn
layer formation region of the second bobbin 92 provided
along the axial direction of the second bobbin 92. The
yarn layer formation region is a region along the axial
direction of the second bobbin 92 in which the yarn 93 is
wound for manufacturing the package 94. Further, a re-
gion located further outside than the yarn layer formation
region in the axial direction of the second bobbin 92 is
referred to as an end region. Some bobbins have a
groove (slit) formed in the end region, and the yarn may
be guided to the groove to be fixed to the bobbin. In con-
trast, in the second bobbin 92 of the present embodiment,
both of the yarn layer formation region and the end region
do not include any groove. The second bobbin 92 has a
cylindrical shape and has a constant diameter in a region
where there is no groove.
[0044] The switching device 70 includes an unillustrat-
ed actuator (a cylinder, a solenoid, a motor, or the like)
that realizes pressing of the connecting yarn 93a. The
actuator of the switching device 70 is controlled by the
control device 50. While the switching device 70 presses
the connecting yarn 93a, the first bobbin holder motor 54
decreases the rotational speed of the first bobbin holder
41. Thereby, the yarn 93 can be wound around the sec-
ond bobbin 92. Furthermore, winding the yarn 93 around
the second bobbin 92 increases the tension applied to
the connecting yarn 93a, and as a result, the connecting
yarn 93a breaks. Since the connecting yarn 93a is bent
by the switching device 70, the connecting yarn 93a ba-
sically breaks between the contact point with the switch-
ing device 70 and the first bobbin 91. Of the broken yarns
93, the yarn 93 on the second bobbin holder 42 side is
wound around the second bobbin 92. Further, the broken
yarns 93 on the first bobbin holder 41 side are wound
around the package 94. In this way, switching from the
first state to the second state is achieved.
[0045] Thereafter, the yarn winding machine 1 winds
the yarn 93 on the second bobbin 92 to manufacture the
package 94 (the lower diagram in FIG. 5). Further, the
fully wound package 94 of the first bobbin holder 41 at
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the standby position is removed, and a new first bobbin
91 around which the yarn 93 is not yet wound is attached
to the first bobbin holder 41.
[0046] Next, with reference to FIG. 6, a package defect
that may occur in switching from the first state to the
second state will be described.
[0047] FIG. 6 illustrates a yarn winding machine 1 ac-
cording to a comparative example. The yarn winding ma-
chine 1 according to the comparative example includes
a switching device 170. The upper diagram of FIG. 6
illustrates a situation in which the switching device 170
is not in contact with the connecting yarn 93a at a time
of breakage of the connecting yarn 93a as a result of
winding the yarn 93 around the second bobbin 92 and
then decreasing the rotational speed of the first bobbin
holder 41.
[0048] The moment the connecting yarn 93a breaks,
the tension applied to the yarn 93 disappears. Thus, the
movement of the yarn 93 is no longer restricted, and the
broken yarn 93 on the second bobbin 92 side moves
largely. Thus, the yarn 93 on the second bobbin 92 side
may be wound at an inappropriate position in the second
bobbin 92 (a position outside the winding width of the
yarn 93), or the yarn 93 may be wound around the second
bobbin 92 in a tangled state. When the package 94 is
manufactured by winding the yarn 93 around the second
bobbin 92 in such a state, the risk of tangling between
the yarn 93 wound at the inappropriate position or the
tangled yarn 93 and the yarn 93 wound thereon may in-
crease. The tangling of the yarn 93 results in the manu-
factured package 94 with low unwinding properties.
[0049] The switching device 70 of the present embod-
iment includes a plurality of yarn guides which decrease
the risk of occurrence of such a situation. The detailed
configuration of the switching device 70 will be described
below. As illustrated in FIGS. 7 and 8, the switching de-
vice 70 includes a first guide member 71 and a second
guide member 72. A winding guide 81, a restriction guide
82, and a tapered portion 83 are formed in the first guide
member 71. A disengagement prevention guide 84 and
a slope portion 85 are formed in the second guide mem-
ber 72.
[0050] The first guide member 71 is a member that
serves as a base of the switching device 70. The first
guide member 71 is a member that moves by being driven
by the actuator described above. As illustrated in FIG. 8,
the second guide member 72 is fixed to the first guide
member 71 by a fastener 111. Specifically, the first guide
member 71 has a tapped hole, and the second guide
member 72 has a through hole. By aligning the tapped
hole of the first guide member 71 with the through hole
of the second guide member 72 and inserting the fastener
111 such as a screw to fasten, the second guide member
72 is fixed to the first guide member 71. The fixing method
is not limited to this, and the first guide member 71 and
the second guide member 72 may be fixed to each other
with a bolt and a nut, or a rivet, or may be welded to each
other. Fixing the first guide member 71 to the second

guide member 72 makes it possible for the first guide
member 71 and the second guide member 72 (i.e., the
winding guide 81, the restriction guide 82, and the dis-
engagement prevention guide 84) to move together.
[0051] The first guide member 71 and the second guide
member 72 are members formed from a plate material.
The first guide member 71 and the second guide member
72 are arranged on top of each other in the thickness
direction. In the present embodiment, the second guide
member 72 is arranged upstream of the first guide mem-
ber 71 in the running direction of the yarn 93. Thus, the
winding guide 81 and the disengagement prevention
guide 84 are arranged on top of each other in the thick-
ness direction (in particular, the disengagement preven-
tion guide 84 is arranged on the upstream side). Moreo-
ver, the restriction guide 82 and the disengagement pre-
vention guide 84 are arranged on top of each other in the
thickness direction (in particular, the disengagement pre-
vention guide 84 is arranged on the upstream side). How-
ever, the second guide member 72 may be arranged
downstream of the first guide member 71.
[0052] As described above, in the yarn winding ma-
chine 1 of the present embodiment, the plurality of second
bobbins 92 are arranged along the axial direction of the
second bobbin holder 42. In the switching device 70, a
combination of the winding guide 81, the restriction guide
82, and the disengagement prevention guide 84 is pro-
vided for each of the second bobbins 92. Thus, the
switching device 70 of the present embodiment includes
a plurality of combinations of the winding guide 81, the
restriction guide 82, and the disengagement prevention
guide 84. A plurality of combinations of the winding guide
81 and the restriction guide 82 may be formed together
in one first guide member 71, or each of the combinations
may be formed in a corresponding one of separate first
guide members 71. A plurality of disengagement preven-
tion guides 84 may be formed together in one second
guide member 72 or each of the disengagement preven-
tion guides 84 may be formed in a corresponding one of
separate second guide members 72.
[0053] Hereinafter, details of each guide formed in the
first guide member 71 and the second guide member 72
will be explained.
[0054] As illustrated in FIGS. 8 and 9, a slit-shaped
recess is formed in the first guide member 71. The slit-
shaped recess is formed at a position aligned with the
center of the yarn layer formation region in the axial di-
rection of the second bobbin 92. The winding guide 81
is a portion of the contour of the slit-shaped recess that
is closest to the base (a portion opposite to the distal
end). The winding guide 81 formed in the first guide mem-
ber 71 comes into contact with and presses the connect-
ing yarn 93a during switching from the first state to the
second state. Thereby, the connecting yarn 93a can be
wound around the second bobbin 92.
[0055] The portion other than the winding guide 81 of
the slit-shaped recesses formed in the first guide member
71 (in other words, a portion having two opposing edges)
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is the restriction guide 82. During switching from the first
state to the second state, the winding guide 81 presses
the connecting yarn 93a. That is, the connecting yarn
93a is located in a region formed by the winding guide
81 and the restriction guide 82. During switching from
the first state to the second state, the connecting yarn
93a breaks at a location between the winding guide 81
and the first bobbin 91. The restriction guide 82 restricts,
in the winding width direction (the axial direction of the
second bobbin holder 42), movement of the broken yarn
93 on the second bobbin 92 side. Thus, it is possible to
make the movement of the broken yarn 93 small. As a
result, the yarn 93 is wound around the second bobbin
92 at an appropriate position (in a range included in the
winding width of the yarn 93), and the risk of tangling of
the yarn 93 when the yarn 93 is wound around the second
bobbin 92 is reduced. In particular, if the connecting yarn
93a breaks at a location closer to the first bobbin 91 than
the switching device 70, the broken yarn 93 on the second
bobbin 92 side tends to move largely. Thus, in such a
case, the above-mentioned effect of the restriction guide
82 is even more beneficial.
[0056] The tapered portion 83 is formed to be more to
the distal end side than the restriction guide 82. The ta-
pered portion 83 has a tapered shape that widens to-
wards the distal end of the switching device 70. In other
words, the width of the tapered portion 83 increases to-
wards the distal end of the switching device 70. The re-
striction guide 82 is connected to the base of the tapered
portion 83. The width of the tapered portion 83 includes
a portion wider than the slit width of the tapered portion
83. Since the restriction guide 82 is provided at the center
of the yarn layer formation region in the axial direction of
the second bobbin 92, during switching from the first state
to the second state, the traverse operation of the traverse
device 21 guides the yarn 93 into the tapered portion 83.
Alternatively, in a case where the yarn 93 is disengaged
from the traverse device 21 during switching from the
first state to the second state, the yarn 93 is guided to
the tapered portion 83 by its own tension. During switch-
ing from the first state to the second state, the connecting
yarn 93a is guided by the tapered portion 83, passes
through the restriction guide 82, and comes into contact
with the winding guide 81. That is, the tapered portion 83
has a function of guiding the connecting yarn 93a toward
the winding guide 81. It is noted that the shape of the
winding guide 81, the restriction guide 82, or the tapered
portion 83 may be different from that of the present em-
bodiment. Further, the first guide member 71 may not
include the tapered portion 83.
[0057] As illustrated in FIGS. 8 and 10, the disengage-
ment prevention guide 84 formed in the second guide
member 72 has a portion facing the winding guide 81. In
other words, the disengagement prevention guide 84
closes a part of the open side of the slit-shaped recess
formed by the winding guide 81 and the restriction guide
82.
[0058] The disengagement prevention guide 84 sup-

presses disengagement of the yarn 93 on the second
bobbin 92 side from the winding guide 81 and the restric-
tion guide 82 when the connecting yarn 93a breaks during
switching from the first state to the second state. As a
result, the yarn 93 on the second bobbin 92 side is wound
around the second bobbin 92 at an appropriate position
(in a range included in the winding width of the yarn 93),
and the risk of tangling of the yarn 93 on the second
bobbin 92 side when the yarn 93 on the second bobbin
92 side is wound around the second bobbin 92 is re-
duced. In particular, if the connecting yarn 93a breaks at
a location closer to the first bobbin 91 than the switching
device 70, the broken yarn 93 on the second bobbin 92
side tends to move largely and disengage from the re-
striction guide 82. Thus, in such a case, the above-men-
tioned effect of the disengagement prevention guide 84
is even more beneficial.
[0059] Further, when the connecting yarn 93a breaks
during switching from the first state to the second state,
the centrifugal force of the rotation of the second bobbin
holder 42 may largely move the broken yarn 93 on the
second bobbin 92 side in such a manner that the broken
yarn 93 swings radially outward. In such a case, in the
present embodiment including the disengagement pre-
vention guide 84, the disengagement prevention guide
84 interferes with the yarn 93 on the second bobbin side
that swings radially outward. Thus, it is possible to make
radially outward swing movement of the broken yarn 93
on the second bobbin side small.
[0060] As illustrated in FIGS. 8 and 10, the slope por-
tion 85 is formed on the distal end side of the disengage-
ment prevention guide 84. The slope portion 85 has a
shape that slopes so as to widen towards the base. The
slope portion 85 guides the connecting yarn 93a toward
the winding guide 81 and the restriction guide 82 along
the slope.
[0061] As illustrated in FIG. 7, the switching device 70
(the first guide member 71) of the present embodiment
has a portion having an arc shape when viewed in the
axial direction of the second bobbin holder 42. The arc-
shaped portion helps the distal end of the switching de-
vice 70 to be placed closer to the second bobbin holder
42. In other words, the location where movement in the
winding width direction is restricted by the first guide
member 71 is close to the location where the broken yarn
93 is wound. Thus, the yarn 93 can be wound around the
second bobbin 92 while being prevented from largely
moving.
[0062] Next, a variation of the yarn winding machine 1
will be described with reference to FIGS. 11 to 14. In the
following description, the same or similar members as
those in the above-described embodiment are denoted
by the same reference numerals in the drawings, and
their description may be omitted.
[0063] The yarn winding machine 1 according to the
variation differs from the above embodiment in that the
winding guide 81 is provided separately from the restric-
tion guide 82. As illustrated in FIGS. 11 and 12, the
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switching device 70 of the variation further includes a
third guide member 73. In the variation, the restriction
guide 82 is formed in the first guide member 71, the dis-
engagement prevention guide 84 is formed in the second
guide member 72, and the winding guide 81 is formed in
the third guide member 73. The third guide member 73
(the winding guide 81) is arranged downstream of the
first guide member 71 (the restriction guide 82) in the
running direction of the yarn 93 before breakage. Thus,
the distance from the restriction guide 82 to the second
bobbin 92 is shorter than the distance from the winding
guide 81 to the second bobbin 92. In other words, the
restriction guide 82 is located closer to the second bobbin
92 than the winding guide 81.
[0064] The third guide member 73 is fixed to the first
guide member 71 by a fastener 112. A fixing structure
between the first guide member 71 and the third guide
member 73 is similar to the fixing structure between the
first guide member 71 and the second guide member 72.
As illustrated in FIG. 11, the third guide member 73 has
a bent portion. As a result, the base side of the third guide
member 73 is in contact with the first guide member 71,
and the distal end side of the third guide member 73 is
spaced from the first guide member 71. The first guide
member 71, the second guide member 72, and the third
guide member 73 move together.
[0065] As illustrated in FIGS. 12 to 14, the winding
guide 81 of the variation is formed at the distal end of the
third guide member 73, and has a V-shape that has a
width increasing towards the distal end side. This con-
figuration makes it possible to guide the connecting yarn
93a toward the inside of the V-shaped groove, when the
switching device 70 presses the connecting yarn 93a.
The winding guide 81 is formed at a position aligned with
the center of the yarn layer formation region in the axial
direction of the bobbin. This makes it difficult for the con-
necting yarn 93a to move to a position outside the winding
width when the yarn breaks.
[0066] In this variation, the first guide member 71
moves toward the connecting yarn 93a to cause the wind-
ing guide 81 of the third guide member 73 to press the
connecting yarn 93a and wind the yarn 93 around the
second bobbin 92 by a predetermined angle. Then, the
rotational speed of the first bobbin holder 41 is decreased
to change the yarn path. The yarn path is bent by the
winding guide 81. Thus, a strong force is applied to the
connecting yarn 93a at the point of contact with the wind-
ing guide 81, and thus the connecting yarn 93a breaks
at a location between the winding guide 81 and the first
bobbin 91.
[0067] The movement of the broken yarn 93 in the
winding width direction is restricted by the restriction
guide 82 of the first guide member 71, as in the above
embodiment. Furthermore, the disengagement preven-
tion guide 84 of the second guide member 72 suppresses
the broken yarn 93 from disengaging from the switching
device 70, and from swinging outward in the radial direc-
tion. Thus, the yarn 93 can be wound around the second

bobbin 92 while being prevented from largely moving.
[0068] It is noted that the shape of the winding guide
81 is merely an example, and the winding guide 81 may
be a rectangular groove instead of the V-shaped groove,
or a groove may not be formed.
[0069] As described above, the yarn winding machine
1 according to the above-described embodiment manu-
factures the package 94, by rotating the first bobbin 91
or the second bobbin 92 in the first direction about the
axial direction, to wind yarn 93 on the first bobbin 91 or
the second bobbin 92. The yarn winding machine 1 in-
cludes the first bobbin holder 41, the second bobbin hold-
er 42, the turret plate 40, and the switching device 70.
The first bobbin holder 41 holds the first bobbin 91. The
second bobbin holder 42 holds the second bobbin 92.
The turret plate 40 rotates in the first direction about a
direction parallel to axial directions of the first bobbin
holder 41 and the second bobbin holder 42 to change
positions of the first bobbin holder 41 and the second
bobbin holder 42 to switch between a first state for man-
ufacturing the package 94 by winding the yarn 93 on the
first bobbin 91, and a second state for manufacturing the
package 94 by winding the yarn 93 on the second bobbin
92. The switching device 70 acts on the yarn 93 between
the first bobbin 91 and the second bobbin 92 during
switching from the first state to the second state. The
switching device 70 includes the winding guide 81, the
restriction guide 82, and the disengagement prevention
guide 84. The winding guide 81 presses, during switching
from the first state to the second state, the connecting
yarn 93a between the first bobbin 91 and the second
bobbin 92 to wind the yarn 93 on the second bobbin 92.
The restriction guide 82 restricts, in the axial direction of
the second bobbin holder 42, a movement range of the
yarn 93 on the second bobbin 92 side, when the con-
necting yarn 93a between the first bobbin 91 and the
second bobbin 92 breaks during switching from the first
state to the second state. The disengagement prevention
guide 84 prevents disengagement of the yarn 93 on the
second bobbin 92 side from the restriction guide 82, when
the connecting yarn 93a between the first bobbin 91 and
the second bobbin 92 breaks during switching from the
first state to the second state.
[0070] The disengagement prevention guide 84 pre-
vents disengagement of the yarn from the winding guide
81 or the restriction guide 82. This makes disengagement
of the connecting yarn 93a from the switching device 70
during switching less frequent. Thus, it is possible to
make the movement of the broken yarn 93 small. Fur-
thermore, restriction of the movement range of the bro-
ken yarn 93 by the restriction guide 82 makes it possible
to make the movement of the broken yarn 93 even small-
er. Thus, the broken yarn 93 can be wound at an appro-
priate position on the second bobbin 92 while being sup-
pressed from tangling. As a result, packages 94 with ex-
cellent unwinding properties can be manufactured.
[0071] In the yarn winding machine 1 according to the
present embodiment, the restriction guide 82 is a slit-
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shaped guide restricts the movement range of the yarn
93 in the axial direction of the second bobbin holder 42.
[0072] The restriction guide 82 with such a small width
can heighten the effect of restricting the movement range
of the broken yarn 93.
[0073] In the yarn winding machine 1 according to the
present embodiment, the disengagement prevention
guide 84 is a guide that interferes with the connecting
yarn 93a on the second bobbin 92 side guided by the
winding guide 81, in a case where the yarn 93a moves
away from the winding guide 81, when the connecting
yarn 93a between the first bobbin 91 and the second
bobbin 92 breaks.
[0074] This makes it possible to maintain the state in
which the connecting yarn 93a is guided by the winding
guide 81 and the restriction guide 82 (the switching de-
vice 70).
[0075] In the variation of the yarn winding machine 1,
the restriction guide 82 is provided separately from the
winding guide 81. The restriction guide 82 is located clos-
er to the second bobbin 92 than the winding guide 81.
[0076] Positioning the restriction guide 82 closer to the
second bobbin 92 than the winding guide 81 makes it
possible to restrict the yarn 93 on the second bobbin 92
side by the restriction guide 82 located near the second
bobbin 92, when the yarn breaks.
[0077] In the yarn winding machine 1 according to the
present embodiment, the second bobbin 92 includes,
along the axial direction of the second bobbin 92, the
yarn layer formation region around which the yarn 93 is
wound for manufacturing the package 94, and the end
region located further outside than the yarn layer forma-
tion region in the axial direction of the second bobbin 92.
The switching device 70 winds the yarn 93 around the
yarn layer formation region of the second bobbin 92.
[0078] This makes it possible for the switching device
70 to wind the yarn 93 on the second bobbin 92 without
guiding the yarn 93 to the end region.
[0079] In the yarn winding machine 1 according to the
present embodiment, the switching device 70 winds the
yarn 93 in a region of the second bobbin 92 having no
groove and a constant diameter.
[0080] This makes it possible for the switching device
70 to wind the yarn around the second bobbin 92 in which
no groove is formed.
[0081] The yarn winding machine 1 according to the
present embodiment winds elastic yarn 93 to manufac-
ture the package 94.
[0082] In this case, the present technique is applied to
a type of yarn winding machine 1 that winds elastic yarn
to manufacture a package 94.
[0083] Although preferred embodiments of the present
invention have been described above, the above config-
urations may be modified, for example, as follows.
[0084] In the embodiment described above, switching
the bobbin holder subjected to winding the yarn 93 from
the first bobbin holder 41 to the second bobbin holder 42
is performed, in a state where the first bobbin holder 41

holding a fully wound package 94 is at the standby posi-
tion and the second bobbin holder 42 to be used for pro-
ducing a new package 94 is at the winding position. How-
ever, the positions of the first bobbin holder 41 and the
second bobbin holder 42 when switching the bobbin hold-
er subjected to winding the yarn 93 is performed are not
limited to those.
[0085] Although the traverse device 21 of the above
embodiment is of cam drum type, the traverse device 21
may have a different configuration as long as it is possible
to reciprocate the traverse guide 23 in the winding width
direction. For example, instead of the traverse device 21,
a belt-type traverse device may be used.

Claims

1. A yarn winding machine (1) for manufacturing a
package (94), by rotating a first bobbin (91) or a sec-
ond bobbin (92) in a first direction about an axial
direction, to wind yarn (93) on the first bobbin (91)
or the second bobbin (92), the yarn winding machine
(1) comprising:

a first bobbin holder (41) configured to hold the
first bobbin (91);
a second bobbin holder (42) configured to hold
the second bobbin (92);
a bobbin holder moving mechanism (40) config-
ured to rotate in the first direction about a direc-
tion parallel to axial directions of the first bobbin
holder (41) and the second bobbin holder (42)
to change positions of the first bobbin holder (41)
and the second bobbin holder (42) to switch be-
tween a first state for manufacturing the package
(94) by winding the yarn (93) on the first bobbin
(91), and a second state for manufacturing the
package (94) by winding the yarn (93) on the
second bobbin (92); and
a switching device (70) configured to act on the
yarn (93) between the first bobbin (91) and the
second bobbin (92) during switching from the
first state to the second state, wherein
the switching device (70) includes,

a winding guide (81) configured to press,
during switching from the first state to the
second state, yarn (93a) between the first
bobbin (91) and the second bobbin (92) to
wind the yarn (93) on the second bobbin
(92),
a restriction guide (82) configured to restrict,
in the axial direction of the second bobbin
holder (42), a movement range of the yarn
(93) on the second bobbin (92) side, when
the yarn (93a) between the first bobbin (91)
and the second bobbin (92) breaks during
switching from the first state to the second
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state, and
a disengagement prevention guide config-
ured to prevent disengagement of the yarn
(93a) on the second bobbin (92) side from
the restriction guide (82), when the yarn
(93a) between the first bobbin (91) and the
second bobbin (92) breaks during switching
from the first state to the second state.

2. The yarn winding machine (1) according to claim 1,
wherein
the restriction guide (82) is a slit-shaped guide con-
figured to restrict the movement range of the yarn
(93) in the axial direction of the second bobbin holder
(42).

3. The yarn winding machine (1) according to claim 1
or 2, wherein
the disengagement prevention guide is a guide con-
figured to interfere with the yarn (93a) on the second
bobbin (92) side, in a case where the yarn (93a)
moves away from the winding guide (81), when the
yarn (93a) between the first bobbin (91) and the sec-
ond bobbin (92) breaks.

4. The yarn winding machine (1) according to any one
of claims 1 to 3, wherein

the restriction guide (82) is provided separately
from the winding guide (81), and
the restriction guide (82) is located closer to the
second bobbin (92) than the winding guide (81).

5. The yarn winding machine (1) according to any one
of claims 1 to 4, wherein

the second bobbin (92) includes, along the axial
direction of the second bobbin (92), a yarn layer
formation region around which the yarn (93) is
wound for manufacturing the package (94), and
an end region located further outside than the
yarn layer formation region in the axial direction
of the second bobbin (92), and
the switching device (70) is configured to wind
the yarn (93) around the yarn layer formation
region of the second bobbin (92).

6. The yarn winding machine (1) according to any one
of claims 1 to 5, wherein
the switching device (70) is configured to wind the
yarn (93) in a region of the second bobbin (92) having
no groove and a constant diameter.

7. The yarn winding machine (1) according to any one
of claims 1 to 6, wherein
the yarn winding machine (1) winds elastic yarn (93)
to manufacture the package (94).
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