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(54) TRAVERSING DEVICE

(57) [Problem to be Solved] To provide a traversing
device capable of performing an accurate traverse con-
trol, preventing rotating blades adjacent in an alignment
direction of a plurality of traversing units from interfering
with each other, and avoiding device failure.

[Solution to Problem] A traversing device (1) includes
a drive motor (1), a toothed transmission belt (12), and
a plurality of traversing units (13). Each of the plurality of
traversing units (13) includes a traverse guide (17), ro-
tating blades (18, 19) configured to rotate in directions
opposite to each other so as to traverse a thread (101),
a drive force transmission shaft (22) for transmitting drive
force to the rotating blades (18, 19), and an interference
avoidance cam (21). The interference avoidance cams
(21) adjacent in an alignment direction (Y) of the plurality
of traversing units (13) rotate without abutting each other
in a state where rotation speeds of the drive force trans-
mission shafts (22) adjacent in the alignment direction
(Y) are the same, and, when a deviation occurs in rotation
speeds of the drive force transmission shafts (22), the
interference avoidance cams (21) abut each other so as
to regulate the deviation in rotation speeds between the
drive force transmission shafts (22) and to avoid interfer-
ence between the rotating blades (18, 19) adjacent in the
alignment direction (Y).
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a traversing de-
vice including a plurality of traversing units arranged in
an alignment direction each configured to traverse a
thread to be wound into a package.

DESCRIPTION OF THE BACKGROUND ART

[0002] The traversing device disclosed in Patent Doc-
ument 1 including a plurality of traversing units arranged
in an alignment direction each configured to traverse a
thread to be wound into a package has been known. The
traversing device disclosed in Patent Document 1 in-
cludes a plurality of traversing units (traversing appara-
tuses 2) arranged in an alignment direction. Each of the
plurality of traversing units includes a traverse guide
(guide plate 9) and a pair of rotating blades (blades 7,
8). The traverse guide guides a traverse path along which
the thread is traversed, and the pair of rotating blades
rotate in directions opposite to each other so as to
traverse the thread along the traverse guide and to pass
the thread between both ends of the traverse path.
[0003] In the traversing device disclosed in Patent Doc-
ument 1, drive force is transmitted to each of the plurality
of traversing units by a worm gear or a toothed transmis-
sion belt. More specifically, as a configuration using a
worm gear, Patent Document 1 describes an embodi-
ment driving rotationally rotors 12, 13 in the plurality of
traversing units in synchronization with each other
through the use of worm gears consisting of worms 18,
20 and worm wheels 17, 19 so that the blades 7, 8 are
driven rotationally by the rotors 12, 13. Since the rotors
12 and 13 in the plurality of traversing units are driven
rotationally in synchronization with each other through
the use of the worm gears, the blades 7 and 8 in the
plurality of traversing units driven by the rotors 12 and
13 also rotate in synchronization with each other. Further,
more specifically, as a configuration using a toothed
transmission belt, Patent Document 1 describes an em-
bodiment transmitting drive force from tangential belts
45, 46 as toothed transmission belts to the rotors 12, 13
in the plurality of traversing units via belt pulleys 43, 44
as toothed pulleys so that the rotors 12, 13 in the plurality
of traversing units are driven rotationally in synchroniza-
tion with each other. Since the rotors 12, 13 in the plurality
of traversing units are driven rotationally in synchroniza-
tion with each other by the drive force from the toothed
transmission belt, the blades 7, 8 in the plurality of tra-
versing units driven by the rotors 12, 13 also rotate in
synchronization with each other.
[0004] In the traversing device disclosed in Patent Doc-
ument 1, in both of the configuration using worm gears
and the configuration using a toothed transmission belt,

the rotating blades (blades 7, 8) in the plurality of travers-
ing units rotate in synchronization with each other. In the
traversing device disclosed in Patent Document 1, there-
fore, the rotating blades arranged adjacent to each other
in the alignment direction of the plurality of traversing
units can be prevented from interfering with each other,
even when being arranged closer to each other. In other
words, even when the rotating blades are arranged closer
to each other so that paths of rotation of the rotating
blades adjacent in the alignment direction overlap par-
tially, the rotating blades adjacent in the alignment direc-
tion can be prevented from interfering with each other.

(Prior Art Documents)

(Patent Documents)

[0005] Patent Document 1: Japanese Examined Pat-
ent Application Publication No. H03-72544

(Problems to be Solved)

[0006] In the traversing device disclosed in Patent Doc-
ument 1, in the configuration using a worm gear, since
the worm and worm wheel are always engaged to each
other, a state where the rotating blades of the plurality of
traversing units rotate in synchronization with each other
is constantly maintained. The rotating blades adjacent in
the alignment direction in the plurality of traversing units
can, therefore, be prevented from interfering with each
other and thereby, the plurality of traversing units can be
prevented from being damaged. Problems arise, howev-
er, due to the structure of the worm gear, it is difficult to
eliminate backlash between the worm and worm wheel,
and it is difficult to perform an accurate traverse control
such that the pair of rotating blades to rotate in directions
opposite to each other thereby to traverse the thread. On
the other hand, in the configuration using a toothed trans-
mission belt of the traversing device disclosed in Patent
Document 1, no backlash occurs between the worm and
worm wheel, and precise traverse control can be per-
formed. When using a toothed transmission belt, howev-
er, the toothed transmission belt may become damaged.
When the toothed transmission belt becomes damaged,
the synchronous rotation of the rotating blades in the plu-
rality of traversing units is impaired. When the synchro-
nous rotation of the rotating blades in the plurality of tra-
versing units is impaired, the rotating blades adjacent in
the alignment direction in the plurality of traversing units
interfere with one another and as a result, the plurality of
traversing units fail.

SUMMARY OF THE INVENTION

[0007] The present invention has been made in view
of the above-described technical problems, and an ob-
jective thereof is to provide a traversing device capable
of performing an accurate traverse control, suitably pre-
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venting rotating blades adjacent in an alignment direction
of a plurality of traversing units from interfering with each
other, and avoiding device failure.

(Means for Solving Problems)

[0008] A first aspect of the present invention is a tra-
versing device comprising:

a plurality of traversing units arranged in an align-
ment direction each configured to traverse a thread
to be wound into a package;
a drive motor; and
a toothed transmission belt driven by the drive motor
for transmitting drive force to the plurality of travers-
ing units in synchronization with each other,
each of the plurality of traversing units including

a traverse guide for guiding a traverse path
along which the thread is traversed in a recipro-
cating manner,
a pair of rotating blades configured to rotate in
directions opposite to each other so as to
traverse the thread along the traverse guide, and
to pass the thread between both ends of the
traverse path,
a drive force transmission shaft driven by drive
force transmitted from the toothed transmission
belt for transmitting drive force to the pair of ro-
tating blades, and
an interference avoidance cam arranged on the
drive force transmission shaft configured to
avoid interference between adjacently-ar-
ranged sets of the pair of rotating blades in the
alignment direction of the plurality of traversing
units,

wherein a plurality of sets of the pair of rotating
blades, of the plurality of traversing units, adjacent
in the alignment direction are arranged in the same
plane, the adjacent sets of the pair of rotating blades
configured to rotate in directions opposite to each
other, and
wherein interference avoidance cams, of the plurality
of traversing units, adjacent in the alignment direc-
tion are configured such that
the interference avoidance cams rotate along with
drive force transmission shafts without abutting each
other in a state where rotation speeds of the drive
force transmission shafts adjacent in the alignment
direction are the same, and,
when a deviation occurs in rotation speeds between
the drive force transmission shafts adjacent in the
alignment direction, the interference avoidance
cams adjacent in the alignment direction abut each
other so as to regulate the deviation in rotation
speeds of the drive force transmission shafts thereby
to avoid interference between the adjacent sets of

the pair of rotating blades in the alignment direction.

[0009] According to the above-described first aspect
of the traversing device, the toothed transmission belt
transmits drive force to the plurality of traversing units in
synchronization with each other thereby to eliminate the
need of any gear mechanisms for transmitting drive force
among the plurality of traversing units. A highly-accurate
traverse control can, therefore, be performed such that
the pair of rotating blades of each set rotate in directions
opposite to each other thereby to traverse the thread with-
out any problem of backlash occurring in a configuration
using worm gears to transmit drive force among the plu-
rality of traversing units. Further, a noise can be sup-
pressed because there is no problem of backlash occur-
ring in a configuration using worm gears to transmit drive
force among the plurality of traversing units. According
to the above-described first aspect of the traversing de-
vice, in a normal operating state where rotation speeds
of the drive force transmission shafts adjacent in the
alignment direction of the plurality of traversing units are
the same, the adjacent drive force transmission shafts
rotate without any interference avoidance cams arranged
thereon abutting each other so that the adjacently-ar-
ranged sets of the pair of rotating blades are maintained
in a normal operating state of rotating in synchronization
with each other. On the other hand, when the toothed
transmission belt is damaged in the traversing device, a
deviation occurs in rotation speeds between the drive
force transmission shafts adjacent in the alignment di-
rection of the plurality of traversing units. According to
the above-described first aspect of the traversing device,
however, when a deviation occurs in rotation speeds be-
tween the adjacent drive force transmission shafts, the
interference avoidance cams arranged on the adjacent
drive force transmission shafts abut each other so as to
regulate the deviation in rotation speeds between the ad-
jacent drive force transmission shafts thereby to avoid
interference between the adjacently-arranged sets of the
pair of rotating blades. According to the above-described
first aspect of the traversing device, therefore, a highly
accurate traverse control can be performed and a noise
can be suppressed. Further, any interference between
the adjacently-arranged sets of the pair of rotating blades
in the alignment direction of the plurality of traversing
units can be suitably prevented, thereby capable of pre-
venting the traversing device from being damaged.
[0010] A second aspect of the present invention is a
traversing device comprising:

a plurality of traversing units arranged in an align-
ment direction each configured to traverse a thread
to be wound into a package,
each of the plurality of traversing units including

a traverse guide for guiding a traverse path
along which the thread is traversed in a recipro-
cating manner,
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a pair of rotating blades configured rotate in di-
rections opposite to each other so as to traverse
the thread along the traverse guide, and to pass
the thread between both ends of the traverse
path,
a drive motor,
a drive force transmission shaft driven by drive
force transmitted from the drive motor for trans-
mitting drive force to the pair of rotating blades,
and
an interference avoidance cam arranged on the
drive force transmission shaft configured to
avoid interference between adjacently-ar-
ranged sets of the pair of rotating blades in the
alignment direction of the plurality of traversing
units,

wherein a plurality of sets of the pair of rotating
blades, of the plurality of traversing units, adjacent
in the alignment direction are arranged in the same
plane, the adjacent sets of the pair of rotating blades
configured to rotate in directions opposite to each
other,
wherein interference avoidance cams, of the plurality
of traversing units, adjacent in the alignment direc-
tion are configured such that

the interference avoidance cams rotate along
with drive force transmission shafts without
abutting each other in a state where rotation
speeds of the drive force transmission shafts ad-
jacent in the alignment direction are the same,
and,
when a deviation occurs in rotation speeds be-
tween the drive force transmission shafts adja-
cent in the alignment direction, the interference
avoidance cams adjacent in the alignment di-
rection abut each other so as to regulate the
deviation in rotation speeds of the drive force
transmission shafts thereby to avoid interfer-
ence between the adjacent sets of the pair of
rotating blades in the alignment direction, and

wherein the traversing device further comprises a
control unit configured to control the drive motor ar-
ranged in each of the plurality of traversing units such
that drive motors rotate at the same rotation speed.

[0011] According to the above-described second as-
pect of the traversing device, the pair of rotating blades
of each of the plurality of traversing units are driven ro-
tationally via the drive force transmission shafts by the
drive motor arranged individually in each of the plurality
of traversing units. This eliminates the need of any gear
mechanisms for transmitting drive force among the plu-
rality of traversing units. As a result, a highly-accurate
traverse control can be performed such that the pair of
rotating blades of each set rotate in directions opposite

to each other thereby to traverse the thread without any
problem of backlash occurring in a configuration using
worm gears to transmit drive force among the plurality of
traversing units. Further, a noise can be suppressed be-
cause there is no problem of backlash occurring in a con-
figuration using worm gears to transmit drive force among
the plurality of traversing units. Still further, since the drive
motors of the plurality of traversing units are controlled
by the control unit so as to rotate at the same rotation
speed, the plurality of sets of the pair of rotating blades
of the plurality of traversing units are maintained in a state
of rotating in synchronization with each other. According
to the above-described second aspect of the traversing
device, in a normal operating state where rotation speeds
of the drive force transmission shafts adjacent in the
alignment direction of the plurality of traversing units are
the same, the drive force transmission shafts rotate with-
out any interference avoidance cams arranged thereon
abutting each other so that the adjacently-arranged sets
of the pair of rotating blades are maintained in a state of
rotating in synchronization with each other. On the other
hand, in the traversing device, when the drive motor in
any of the plurality of traversing units fails, a deviation
occurs in rotation speeds between the drive force trans-
mission shafts adjacent in the alignment direction of the
plurality of traversing units. According to the above-de-
scribed second aspect of the traversing device, however,
when a deviation occurs in rotation speeds between the
adjacent drive force transmission shafts, the interference
avoidance cams arranged on the adjacent drive force
transmission shafts abut each other so as to regulate a
deviation in rotation speeds between the adjacent drive
force transmission shafts, and the adjacently-arranged
sets of the pair of rotating blades are prevented from
interfering with each other. According to the above-de-
scribed second aspect of the traversing device, therefore,
a highly-accurate traverse control can be performed and
a noise can be suppressed. Further, interference be-
tween the adjacently-arranged sets of the pair of rotating
blades in the alignment direction of the plurality of tra-
versing units can be suitably prevented, thereby capable
of preventing the traversing device from being damaged.
[0012] A third aspect of the present invention is the
traversing device in the above-described first or second
aspect, wherein

each of the interference avoidance cams includes a
plurality of protrusions protruding radially in a radial
direction around each of the drive force transmission
shafts, and,
when a deviation occurs in rotation speeds of the
drive force transmission shafts adjacent in the align-
ment direction, adjacently-arranged sets of the plu-
rality of protrusions of the interference avoidance
cams in the alignment direction abut each other so
as to regulate the deviation in rotation speeds of the
drive force transmission shafts.
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[0013] According to the above-described third aspect
of the traversing device, the plurality of protrusions pro-
truding radially in a radial direction around each of the
drive force transmission shafts are arranged on each of
the interference avoidance cams, and, when a deviation
occurs in rotation speeds between the adjacent drive
force transmission shafts, the adjacently-arranged sets
of the plurality of protrusions of the interference avoid-
ance cams in the alignment direction abut each other so
as to regulate the deviation in rotation speeds between
the adjacent drive force transmission shafts. As a result,
structures with respect to the interference avoidance
cams can be arranged, so as to regulate the deviation in
rotation speeds between the adjacent drive force trans-
mission shafts, in a space-saving manner along circum-
ferential directions around their respective drive force
transmission shafts. Each of the interference avoidance
cams can, therefore, be made compact with a simpler
structure.
[0014] A fourth aspect of the present invention is the
traversing device in the above-described third aspect,
wherein
the plurality of protrusions are arranged on an outer pe-
riphery of each of the interference avoidance cams at
equal angle intervals in a circumferential direction of each
of the interference avoidance cams.
[0015] According to the above-described fourth aspect
of the traversing device, the protrusions for regulating
the deviation in rotation speeds between the adjacent
drive force transmission shafts are arranged at equal an-
gle intervals in a circumferential direction of each of the
interference avoidance cams. With such a configuration,
an amount of deviation in rotation speeds regulated for
the adjacent drive force transmission shafts can be ac-
curately controlled.
[0016] The traversing device according to the present
invention does not necessarily include all of the above-
described first or second aspect along with the above-
described third and fourth aspects. The traversing device
according to the present invention may include, e.g., the
above-described first or second aspect exclusive of the
above-described third and fourth aspects. Further, the
traversing device according to the present invention may
include the above-described first or second aspect along
with the above-described third aspect. Still further, the
traversing device according to the present invention may
include the above-described first or second aspect along
with the above-described third and fourth aspects.

(Advantageous Effects of the Invention)

[0017] According to the present invention, there can
be provided a traversing device capable of performing
an accurate traverse control, suitably preventing rotating
blades adjacent in an alignment direction of a plurality of
traversing units from interfering with each other, and
avoiding device failure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 depicts a perspective view of a configuration
as a whole of a thread winder equipped with a tra-
versing device.
FIG. 2 depicts a perspective view of the traversing
device according to a first embodiment of the present
invention.
FIG. 3 depicts a plan view of the traversing device
shown in FIG. 2.
FIG. 4 depicts a side view of the traversing device
shown in FIG. 2.
FIG. 5 depicts a bottom view of a traversing unit of
the traversing device.
FIG. 6 depicts a view showing schematically a con-
figuration to transmit drive force in a traversing unit
of the traversing device shown in FIG. 2.
FIG. 7 depicts a view showing the arrangement of a
plurality of sets of a pair of rotating blades in a plu-
rality of traversing units.
FIG. 8 depicts a perspective view of the traversing
device according to a second embodiment of the
present invention.
FIG. 9 depicts a plan view of the traversing device
shown in FIG. 7.
FIG. 10 depicts a side view of the traversing device
shown in FIG. 7.
FIG. 11 depicts a view showing schematically a con-
figuration to transmit drive force in a traversing unit
of the traversing device shown in FIG. 7.
FIG. 12 depicts a block diagram showing schemat-
ically a control configuration of the traversing device
shown in FIG. 7.
FIG. 13 depicts a perspective view of a traversing
device according to a modified example showing a
portion of the traversing device.
FIG. 14 depicts a plan view of the traversing device
in FIG. 13 showing a portion of the traversing device.

DESCRIPTIONS OF EMBODIMENTS OF THE INVEN-
TION

[0019] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings. The
present invention can be widely applied to various uses
as a traversing device including a plurality of traversing
units arranged in an alignment direction each configured
to traverse thread to be wound into a package.
[0020] A traversing device according to an embodi-
ment of the present invention is arranged in a textile ma-
chine such as a thread winder configured to wind thread
spun from a spinning machine. FIG. 1 depicts a perspec-
tive view of a configuration as a whole of a thread winder
100 equipped with a traversing device. In the following
descriptions, initially, the thread winder 100, e.g., will be
described as a textile machine including a traversing de-
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vice, and subsequently, a traversing device 1 (see FIG.
2) according to a first embodiment of the present inven-
tion and a traversing device 2 (see FIG. 8) according to
a second embodiment of the present invention will be
described. It is to be noted that, in the following descrip-
tions, a up-and-down direction, a forward-and-backward
direction, and a left-and-right direction used when refer-
ring to the thread winder 100 and the traversing device
(1, 2) arranged in the thread winder 100 are to be defined
by the arrows shown in FIG. 1 and FIGS. 2 to 10 to be
described later.

[THREAD WINDER]

[0021] As shown in FIG. 1, the thread winder 100 in-
cluding the traversing device 1 or the traversing device
2 is a textile machine configured to wind a plurality of
threads 101 spun from a spinning machine (not shown)
into a plurality of packages 102, respectively. The thread
winder 100 includes a base frame 103, a body frame 104
supported on the base frame 103, a disk-shaped turret
plate 105 supported by the base frame 104, two bobbin
holders (106a, 106b) supported by the turret plate 105,
and a vertically-movable frame 107 supported by the
body frame 104.
[0022] The turret plate 105 formed in a disk shape is
configured to pivot around a horizontal axis with respect
to the body frame 104. The two bobbin holders (106a,
106b) have their respective end portions supported by
the turret plate 105 so as to extend in a cantilever-like
manner at a left side of the turret plate 105. It is to be
noted that the bobbin holders (106a, 106b) are driven
rotationally by a drive motor (not shown) arranged at a
right side of the turret plate 105.
[0023] Two sets of a plurality of bobbins (108a, 108b)
are mounted on the two bobbin holders (106a, 106b) sup-
ported by the turret plate 105, respectively. More specif-
ically, a plurality of bobbins 108a are mounted on one
bobbin holder 106a, and a plurality of bobbins 108b are
mounted on the other bobbin holder 106b. The plurality
of bobbins 108a are mounted, on one bobbin holder 106a
extending in a cantilever-like manner, in series along a
longitudinal direction of the bobbin holder 106a. The plu-
rality of bobbins 108b are mounted, on the other bobbin
holder 106b extending in a cantilever-like manner, in se-
ries along a longitudinal direction of the bobbin holder
106b.
[0024] The turret plate 105 is configured to rotate 180°
around a horizontal axis. The thread 101 is wound onto
the bobbin 108a of the bobbin holder 106a located at an
upper winding position so as to form the package 102.
In FIG. 1, one bobbin holder 106a is located at an upper
winding position where the thread 101 is wound into the
package 102, and the other bobbin holder 106b is located
at a lower standby position. When the thread 101 is
wound at the plurality of bobbins 108a on one bobbin
holder 106a so that the packages 102 become fully
wound, the turret plate 105 rotates 180° in such a manner

that the other bobbin holder 106b is newly located at a
winding position. Then, the thread 101 is wound on the
plurality of bobbins 108b of the other bobbin holder 106b
located newly at a winding position so that the packages
102 are formed.
[0025] The vertically-movable frame 107 supported by
the body frame 104 is configured to move up and down
along an up-and-down direction with respect to the body
frame 104. The vertically-movable frame 107 is arranged
with a traversing device (1, 2) according to a first or sec-
ond embodiment of the present invention to be described
later. A plurality of traversing units (13, 30) (to be de-
scribed later) configured to traverse the thread 101 to be
wound into the packages 102 are arranged on the tra-
versing device (1, 2) arranged on the vertically-movable
frame 107. A plurality of contact rollers 109 are also ar-
ranged on the vertically-movable frame 107. The plurality
of contact rollers 109 are arranged on the vertically-mov-
able frame 107 so as to be aligned along a left-and-right
direction, and each of the plurality of contact rollers 109
is supported in a rotatable manner.
[0026] On the vertically-movable frame 107, the plu-
rality of traversing units (13, 30) in the traversing device
(1, 2) and the plurality of contact rollers 109 are arranged
so as to face mutually in an up-and-down direction. A
plurality of guide grooves 107b are formed in a cover
107a of the vertically-movable frame 107. The thread 101
is inserted into each of the guide grooves 107b from an
upper side to a lower side with respect to each guide
groove 107b. The thread 101 inserted into each of the
guide grooves 107b is sent downward while being tra-
versed by each of the plurality of traversing units (13, 30)
in the traversing device (1, 2) arranged to the vertically-
movable frame 107. The thread 101 sent downward while
being traversed by each of the plurality of traversing units
(13, 30) partially comes into contact with a peripheral
surface of the contact roller 109 so as to be guided to the
bobbin (108a, 108b) arranged below the contact roller
109 and to be wound onto the bobbin (108a, 108b), there-
by to form the package 102. As a result, the thread 101
is sent downward while being traversed by each of the
plurality of traversing units (13, 30) in the traversing de-
vice (1, 2) arranged to the vertically-movable frame 107
so as to be wound into the package 102.
[0027] The traversing device 1 according to a first em-
bodiment of the present invention and the traversing de-
vice 2 according to a second embodiment of the present
invention are arranged in the thread winder 100 de-
scribed above. The traversing device (1, 2) according to
first and second embodiments of the present invention
will be described hereinafter.

[FIRST EMBODIMENT]

[OUTLINE OF TRAVERSING DEVICE]

[0028] FIG. 2 depicts a perspective view of a traversing
device 1 according to a first embodiment of the present
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invention. FIG. 3 depicts a plan view of the traversing
device 1. FIG. 4 depicts a side view of the traversing
device 1. As shown in FIGS. 1 to 4, the traversing device
1 is arranged in the thread winder 100 so as to be further
arranged to the vertically-movable frame 107 of the
thread winder 100. The traversing device 1 includes a
plurality of the traversing units 13 configured to traverse
the thread 101 to be wound into the package 102. The
plurality of traversing units 13 are arranged in series in
a left-and-right direction. In addition to the plurality of tra-
versing units 13, the traversing device 1 also includes a
drive motor 11 and a toothed transmission belt 12. The
plurality of traversing units 13, the drive motor 11, and
the toothed transmission belt 12 are incorporated into
the vertically-movable frame 107. Further, the plurality
of traversing units 13 and the drive motor 11 are support-
ed by the vertically-movable frame 107 inside the verti-
cally-movable frame 107.
[0029] As shown in FIGS. 2 to 4, the drive motor 11 is
arranged as an electric motor serving as a drive source
configured to generate drive force for driving the plurality
of traversing units 13. The toothed transmission belt 12
is to be driven by the drive motor 11 as a force transmis-
sion belt for transmitting drive force to the plurality of tra-
versing units 13 in synchronization with one another. The
toothed transmission belt 12 serving as an endless force
transmission belt caused to rotate by the drive motor 11
has teeth formed on both an inner peripheral surface
thereof and an outer peripheral surface thereof. It is to
be noted that the teeth of the toothed transmission belt
12 are not shown in any drawings.
[0030] The drive motor 11 has a drive pulley 11a fixed
to an end portion of an output shaft thereof. Each of the
plurality of traversing units 13 includes a driven pulley 15
arranged on an upper surface side thereof. The drive
pulley 11a and the plurality of driven pulleys 15 arranged
for their respective traversing units 13 are toothed pulleys
having teeth formed on an outer periphery. It is to be
noted that the teeth of the drive pulley 11a and the plu-
rality of driven pulleys 15 are not shown in any drawings.
The toothed transmission belt 12 is wound between and
suspended by the drive pulley 11a and the plurality of
driven pulleys 15 in such a manner that the teeth of the
toothed transmission belt 12 and the teeth of the drive
pulley 11a and the plurality of driven pulleys 15 are en-
gaged to each other. It is to be noted that, in order to
maintain an appropriate belt tension, the toothed trans-
mission belt 12 is wound around an intermediate pulley
14 between the drive pulley 11a and the plurality of driven
pulleys 15.
[0031] When the drive pulley 11a is caused to rotate
by the rotation of the drive motor 11, the rotation of the
drive pulley 11a is transmitted to the plurality of driven
pulleys 15 via the toothed transmission belt 12. The plu-
rality of driven pulleys 15 arranged in their respective
traversing units 13 are the pulleys the same in diameter
and in number of teeth in such a manner that all the plu-
rality of driven pulleys 15 rotate at the same speed when

being driven by the toothed transmission belt 12. As a
result, drive force is transmitted from the toothed trans-
mission belt 12 to the plurality of driven pulleys 15 in
synchronization with one another. In other words, drive
force is transmitted from the toothed transmission belt
12 to the plurality of traversing units 13 in synchronization
with one another.
[0032] The toothed transmission belt 12 is wound
around the plurality of driven pulleys 15 arranged at an
upper surface side of the plurality of traversing units 13
in series along a left-and-right direction in an alternating
manner between a forward side and a backward side of
the belt. In other words, an inner peripheral side and an
outer peripheral side of the toothed transmission belt 12
are alternately wound around the plurality of driven pul-
leys 15 in series along a left-and-right direction. Accord-
ing to such a configuration, the adjacently-arranged driv-
en pulleys 15 in a left-and-right direction are configured
to rotate in directions opposite to each other. In other
words, one driven pulley 15 adjacently arranged to the
other driven pulley 15 rotating in a clockwise direction as
viewed from above rotates in a counterclockwise direc-
tion viewed from above.

[TRAVERSING UNIT]

[0033] FIG. 5 depicts a bottom view of one traversing
unit 13 of the plurality of traversing units 13 of the tra-
versing device 1. FIG. 6 depicts a view showing sche-
matically a configuration to transmit drive force in the
traversing unit 13 of the traversing device 1. As shown
in FIGS. 2 to 6, in the traversing device 1, the plurality of
traversing units 13 are arranged so as to traverse the
thread 101 to be wound into the package 102, and the
plurality of traversing units 13 are arranged in series in
a left-and-right direction. Each of the plurality of travers-
ing units 13 includes the driven pulley 15, a housing 16,
a traverse guide 17, a pair of rotating blades (18, 19), a
drive force transmission mechanism 20, and an interfer-
ence avoidance cam 21.
[0034] The driven pulley 15 arranged on an upper sur-
face side of the housing 16 is a pulley to be input with
drive force transmitted from the drive motor 11 to the
plurality of traversing units 13 via the toothed transmis-
sion belt 12. The driven pulley 15 is supported rotatably
with respect to the housing 16 at an upper surface side
of the housing 16. The housing 16 houses the drive force
transmission mechanism 20. A pair of rotating blades
(18, 19) are supported rotatably with respect to the hous-
ing 16 at a lower surface side of the housing 16. In FIG.
6, the traversing unit 13 is shown schematically with the
housing 16 being omitted. Also, in FIG. 6, a cross section
of the force transmission path in the drive force transmis-
sion mechanism 20 is shown in a different cross-sectional
position from the middle of the path. More specifically, in
FIG. 6, a cross section along a forward-and-backward
direction is shown as that at a driven-pulley (15)’s side
of the force transmission path in the drive force transmis-
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sion mechanism 20, and a cross section along a left-and-
right direction is shown as that at a pair-of-rotating-blades
(18, 19)’ side of the force transmission path in the drive
force transmission mechanism 20.
[0035] As shown in FIGS. 2 to 5, the traverse guide 17
is a guide member for guiding a traverse path as a path
along which the thread 101 is traversed in a reciprocating
manner. In an embodiment of the present invention, the
traverse guide 17 is arranged in the housing 16. The
thread 101 is traversed by the pair of rotating blades (18,
19) to be described later. Further, the traverse guide 17
is configured to guide the traverse path as a path along
which the thread 101 is traversed by the pair of rotating
blades (18, 19) in a reciprocating manner. It is to be noted
that, in FIGS. 3, 5, and 6, the traverse path of the thread
101 guided by the traverse guide 17 is not shown. The
traverse guide 17, as an end member of the housing 16
at a forward side, has an edge portion extending in an
arc shape in a horizontal plane. More specifically, the
traverse guide 17 has an edge portion, as a forward end
portion of the housing 16, extending in an arc shape in
a horizontal plane so as to gently curve forward in a left-
and-right direction. When the thread 101 is traversed in
a reciprocating manner by the pair of rotating blades (18,
19), the thread 101 moves in a reciprocating manner
while coming into sliding contact with the edge portion of
the traverse guide 17 extending in an arc shape in a hor-
izontal plane to guide the thread 101 along the traverse
path.
[0036] FIG. 7 depicts a view showing the arrangement
of a plurality of sets of a pair of rotating blades (18, 19)
in a plurality of traversing units 13. It is to be noted that
the pair of rotating blades (18, 19) shown in FIG. 7 are
viewed from below, and only the pairs of rotating blades
(18, 19) arranged in each of the plurality of traversing
units 13 are shown schematically. As shown in FIGS. 2
to 7, the pair of rotating blades (18, 19) are configured
to rotate in directions opposite to each other so as
traverse the thread 101 along the traverse guide 17 and
to pass the thread 101 at both ends of the traverse path.
[0037] The pair of rotating blades (18, 19) are arranged
in each traversing unit 13 and supported rotatably around
a vertical shaft at a lower side of the housing 16. Further,
the pair of rotating blades (18, 19) are driven rotationally
around the vertical shaft, when drive force transmitted
from the driven pulleys 15 is further transmitted to the
pair of rotating blades (18, 19) via the drive force trans-
mission mechanism 20 (to be described later) housed in
the housing 16, and are configured to rotate in directions
opposite to each other. The rotating blade 18 and the
rotating blade 19 are arranged in a on top of each other
in the up-and-down direction. In an embodiment of the
present invention, the rotating blade 18 is arranged at a
lower side and the rotating blade 19 is arranged at an
upper side. The rotating blade 18 and the rotating blade
19 are configured to rotate in directions opposite to each
other as a result of being driven rotationally by the drive
force transmission mechanism 20 (to be described later).

As shown in FIG. 5, e.g., the rotating blade 18 and the
rotating blade 19 are configured such that, if the rotating
blade 18 rotates in a clockwise direction when viewed
from below, the rotating blade 19 rotates in a counter-
clockwise direction when viewed from below. It is to be
noted that, in FIG. 5, a clockwise direction of the rotation
of the rotating blade 18 when viewed from below is de-
noted by an arrow X1, and a counterclockwise direction
of the rotation of the rotating blade 19 when viewed from
below is denoted by an arrow X2. Further, as described
above, the plurality of driven pulleys 15 adjacent to each
other in a left-and-right direction, along which the plurality
of traversing units 13 are aligned, rotate in directions op-
posite to each other. The same applies, therefore, to a
plurality of sets of the pair of rotating blades 18, 19 driven
to rotate by the drive force transmitted from the plurality
of driven pulleys 15 via the drive force transmission
mechanism 20 to be described below. In other words,
the mutually adjacent rotating blades 18 of the plurality
of sets of the pair of rotating blades 18, 19 in a direction,
along which the plurality of traversing units 13 are
aligned, rotate in directions opposite to each other. Fur-
ther, the mutually adjacent rotating blades 19 of the plu-
rality of sets of the pair of rotating blades 18, 19 in a
direction, along which the plurality of traversing units 13
are aligned, also rotate in directions opposite to each
other.
[0038] Further, each of the rotating blade 18 and the
rotating blade 19 includes three blades (18a, 18a, 18a;
19a, 19a, 19a). More specifically, the rotating blade 18
includes three blades 18a arranged at equal angle inter-
vals in a circumferential direction so as to extend radially
in a radial direction. The rotating blade 19 includes three
blades 19a arranged at equal angle intervals in a circum-
ferential direction so as to extend radially in a radial di-
rection. The three blades 18a of the rotating blade 18 are
arranged so as to extend radially along a horizontal plane.
The three blades 19a of the rotating blade 19 are also
arranged so as to extend radially along a horizontal plane.
[0039] Further, in the plurality of traversing units 13,
the rotating blades (18, 19) adjacent in an alignment di-
rection Y, as a direction along which the plurality of tra-
versing units 13 are aligned, are arranged along the same
plane extending in parallel to a horizontal plane. In each
of the plurality of traversing units 13, the rotating blade
18 and the rotating blade 19 are arranged vertically side
by side. In addition, the adjacently-arranged rotating
blades 18 in the alignment direction Y rotating in direc-
tions opposite to each other are further arranged side by
side in a plane parallel to a horizontal plane, and the
adjacently-arranged rotating blades 19 in the alignment
direction Y also rotating in directions opposite to each
other are also further arranged side by side in another
plane parallel to a horizontal plane. In other words, the
rotating blades 18 adjacent to each other in the alignment
direction Y rotating in directions opposite to each other
in the plurality of traversing units 13 are arranged along
one and the same plane extending horizontally. Further,
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the rotating blades 19 adjacent to each other in the align-
ment direction Y rotating in directions opposite to each
other in the plurality of traversing units 13 are also ar-
ranged along another one and the same plane extending
horizontally. It is to be noted that the alignment direction
Y as a direction along which the plurality of traversing
units 13 are aligned is parallel to a left-and-right direction
in an embodiment of the present invention, and is indi-
cated by the single-dotted, double-ended arrow Y in
FIGS. 3 and 7.
[0040] Further, the rotating blades 18 adjacent in the
alignment direction Y in the plurality of traversing units
13 are arranged in proximity to each other such that the
rotation paths of the adjacent rotating blades 18 overlap
each other on a plane parallel to a horizontal plane. In
other words, the rotation paths as regions through which
the blades 18a of the rotating blades 18 pass are set
such that the rotation paths of the rotating blades 18 ad-
jacent in the alignment direction Y overlap each other.
Since the rotation paths of the adjacent rotating blades
18 overlap each other in the alignment direction Y, one
of the two adjacent rotating blades 18 crosses the rotation
path of the other of the two adjacent rotating blades 18
in the alignment direction Y. The rotating blades 18 ad-
jacent in the alignment direction Y are, therefore, config-
ured to rotate in directions opposite to each other with
an angle difference set such that they do not interfere
with each other. In a similar manner, the rotating blades
19 adjacent in the alignment direction Y in the plurality
of traversing units 13 are arranged in proximity to each
other such that the rotation paths of the adjacent rotating
blades 19 overlap each other on a plane parallel to a
horizontal plane. In other words, the rotation paths as
regions through which the blades 19a of the rotating
blades 19 pass are set such that the rotation paths of the
rotating blades 19 adjacent in the alignment direction Y
overlap each other. Since the rotation paths of the adja-
cent rotating blades 19 overlap each other in the align-
ment direction Y, one of the two adjacent rotating blades
19 crosses the rotation path of the other of the two adja-
cent rotating blades 19 in the alignment direction Y. The
rotating blades 19 adjacent in the alignment direction Y
are, therefore, configured to rotate in directions opposite
to each other with an angle difference set such that they
do not interfere with each other. As described above, the
rotating blade 19 rotates in a direction opposite to that of
the rotating blade 18 of the same one traversing unit 13,
and also rotates in a direction opposite to that of the ro-
tating blade 19 of another traversing unit 13 adjacent in
the alignment direction Y to the one traversing unit 13.
With respect to, e.g., one traversing unit 13 adjacent in
the alignment direction Y to another traversing unit 13
having the rotating blade 18 rotating in a clockwise di-
rection viewed from below and the rotating blade 19 ro-
tating in a counterclockwise direction viewed from below,
the rotating blade 18 of the one traversing unit 13 rotates
in a counterclockwise direction viewed from below and
the rotating blade 19 of the one traversing unit 13 rotates

in a clockwise direction when viewed from below.
[0041] Further, in each traversing unit 13, the center
of rotation of the rotating blade 18 rotating around a ver-
tical axis, and the center of rotation of the rotating blade
19 also rotating around a vertical axis are set eccentrically
to each other. In an embodiment of the present invention,
the center of rotation of the rotating blade 18 and the
center of rotation of the rotating blade 19 are set eccen-
trically in a left-and-right direction along the traverse path
along which the thread 101 is guided by the traverse
guide 17 so as to be traversed.
[0042] When the thread 101 is guided by the traverse
guide 17 so as to be traversed by the pair of rotating
blades (18, 19) in a reciprocating manner along the
traverse path, the thread 101 is passed between the pair
of rotating blades (18, 19) at both ends of the traverse
path.
[0043] When the thread 101 is passed from the rotating
blade 18 to the rotating blade 19, the thread 101 is initially
hung on a tip side of one blade 18a of the rotating blade
18 so as to be held by the one blade 18a of the rotating
blade 18, and subsequently guided by the traverse guide
17 so as to move along the traverse path to one end
thereof when the rotating blade 18 rotates. When the
thread 101 is caused to move to the one end of the
traverse path along with the one blade 18a of the rotating
blade 18 and the tip side of the one blade 18a of the
rotating blade 18 holding the thread 101 is located at a
position slightly inward of the traverse guide 17, the
thread 101 is released from the tip side of the one blade
18a of the rotating blade 18. When the thread 101 is
released from the tip side of the one blade 18a of the
rotating blade 18, a tip side of one blade 19a of the ro-
tating blade 19 rotating in a direction opposite to that of
the rotating blade 18 crosses the traverse path at the
same time. The thread 101 released from the one blade
18a of the rotating blade 18 is picked up by the one blade
19a of the rotating blade 19 having crossed the traverse
path so as to be held by the one blade 19a of the rotating
blade 19. As a result, the thread 101 is passed from the
rotating blade 18 to the rotating blade 19 at one end of
both ends of the traverse path.
[0044] After the thread 101 has been passed from the
rotating blade 18 to the rotating blade 19, the thread 101
is initially hung on a tip side of one blade 19a of the ro-
tating blade 19 so as to be held by the one blade 19a of
the rotating blade 19, and subsequently guided by the
traverse guide 17 so as to move along the traverse path
to the other end thereof when the rotating blade 19 ro-
tates. When the thread 101 is caused to move to the
other end of the traverse path along with the one blade
19a of the rotating blade 19 and the tip side of the one
blade 19a of the rotating blade 19 holding the thread 101
is located at a position slightly inward of the traverse
guide 17, the thread 101 is released from the tip side of
the one blade 19a of the rotating blade 19. When the
thread 101 is released from the tip side of the one blade
19a of the rotating blade 19, a tip side of one blade 18a
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of the rotating blade 18 rotating in a direction opposite to
that of the rotating blade 19 crosses the traverse path at
the same time. The thread 101 released from the one
blade 19a of the rotating blade 19 is picked up by the one
blade 18a of the rotating blade 18 having crossed the
traverse path so as to be held by the one blade 18a of
the rotating blade 18. As a result, the thread 101 is passed
from the rotating blade 19 to the rotating blade 18 at the
other end of both ends of the traverse path.
[0045] As described above, the pair of rotating blades
(18, 19) is configured to rotate in directions opposite to
each other so as to traverse the thread 101 along the
traverse guide 17 and to pass the thread 101 at both
ends of the traverse path.
[0046] As shown in FIG. 6, in each traversing unit 13,
a drive force transmission mechanism 20 is a mechanism
for transmitting, to the rotating blades (18, 19), drive force
transmitted from the toothed transmission belt 12 to the
driven pulley 15. In the drive force transmission mecha-
nism 20, a first drive force transmission shaft 22, a second
drive force transmission shaft 23, and a third drive force
transmission shaft 24 are arranged as drive force trans-
mission shafts to be driven by drive force transmitted
from the toothed transmission belt 12 and to transmit
drive force to the rotating blades (18, 19).
[0047] The first drive force transmission shaft 22 is a
solid rotor shaft rotatable around an axis in a vertical di-
rection. The driven pulley 15 is fixed at an upper end side
of the first drive force transmission shaft 22. When the
driven pulley 15 is driven rotationally by the toothed trans-
mission belt 12, the first drive force transmission shaft
22 also rotates along with the driven pulley 15. Further,
gears 25, 26 are arranged side by side in an up-and-
down direction at a lower half of the first drive force trans-
mission shaft 22. Both the gear 25 and the gear 26 are
fixed to the first drive force transmission shaft 22 such
that the gear 25 is positioned at an upper side and the
gear 26 is positioned at a lower side. The gear 25 is a
gear for transmitting drive force toward a rotating-blade
(18)’s side, and the gear 26 is a gear for transmitting drive
force toward a rotating-blade (19)’s side.
[0048] The second drive force transmitting shaft 23 is
a solid rotor shaft rotatable around an axis center in a
vertical direction. The rotating blade 18 is fixed at a lower
end side of the second drive force transmitting shaft 23.
Further, a gear 27 is arranged at an upper end side of
the second drive force transmission shaft 23. The gear
27 is fixed to the second drive force transmission shaft
23. The gear 27 is configured such that it receives drive
force transmitted from the gear 25 arranged on the first
drive force transmission shaft 22 via an intermediate gear
28. In other words, the gear 25 at a first-drive-force-trans-
mission-shaft (22)’s side is engaged to the intermediate
gear 28, and then the intermediate gear 28 is engaged
to the gear 27 at a second-drive-force-transmission-shaft
(23)’s side. When the gear 25 rotates along with the first
drive force transmission shaft 22, the intermediate gear
28 engaged to the gear 25 rotates in a direction opposite

to that of the gear 25. Further, the gear 27 engaged to
the intermediate gear 28 rotates in a direction opposite
to that of the intermediate gear 28 along with the second
drive force transmission shaft 23. The gear 25 and the
gear 27, therefore, rotate in the same direction, and the
first drive force transmission shaft 22 and the second
drive force transmission shaft 23 rotate in the same di-
rection. Further, the rotating blade 18 rotates along with
the second drive force transmission shaft 23. According
to such a configuration, the rotating blade 18 rotates in
the same direction as the driven pulley 15.
[0049] The third drive force transmission shaft 24 is a
cylindrical hollow shaft rotatable around an axis in a ver-
tical direction. The rotating blade 19 is fixed at a lower
end side of the third drive force transmission shaft 24. In
other words, the rotating blade 19 is fixed at an outer
periphery of a lower end side of the third drive force trans-
mission shaft 24 as a cylindrical hollow shaft. Further,
the second drive force transmission shaft 23 is arranged
inside the cylindrical third drive force transmission shaft
24 so as to extend through the third drive force transmis-
sion shaft 24. It is to be noted that a center of the rotation
of the second drive force transmission shaft 23, as a cent-
er of the rotation of the rotating blade 18, and a center
of the rotation of the cylindrical third drive force transmis-
sion shaft 24, as a center of the rotation of the rotating
blade 19, are set eccentrically to each other. A gear 29
is arranged at an upper end side of the third drive force
transmission shaft 24. The gear 29 is fixed at an outer
periphery of an upper end side of the cylindrical third
drive force transmission shaft 24. The gear 29 is config-
ured such that it is engaged to the gear 26 arranged on
the first drive force transmission shaft 22 thereby to trans-
mit drive force from the gear 26. When the gear 26 rotates
along with the first drive force transmission shaft 22, the
gear 29 engaged to the gear 26 rotates in a direction
opposite to that of the gear 26 along with the third drive
force transmission shaft 24. The first drive force trans-
mission shaft 22 and the third drive force transmission
shaft 24, therefore, rotate in directions opposite to each
other. Further, the rotating blade 19 rotates along with
the third drive force transmission shaft 24. According to
such a configuration, the rotating blade 19 rotates in a
direction opposite to that of the driven pulley 15.
[0050] As described above, in the drive force transmis-
sion mechanism 20, the first drive force transmission
shaft 22, the second drive force transmission shaft 23,
and the third drive force transmission shaft 24 are ar-
ranged as drive force transmission shafts so as to be
driven by drive force transmitted from the toothed trans-
mission belt 12 and to transmit drive force to the rotating
blades (18, 19). Further, with respect to the first drive
force transmission shaft 22 rotating along with the driven
pulley 15 driven rotationally by the toothed transmission
belt 12, the second drive force transmission shaft 23 ro-
tatable along with the rotating blade 18 rotates in the
same direction, and the third drive force transmission
shaft 24 rotatable along with the rotating blade 19 rotates
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in the opposite direction. The rotating blade 18 and the
rotating blade 19 are, therefore, configured to rotate in
directions opposite to each other. It is to be noted that,
in the drive force transmission mechanism 20, the
number of teeth of each of the gear 25 and the gear 27
and the number of teeth of each of the gear 26 and the
gear 29 are set such that the rotating blade 18 and the
rotating blade 19 rotatable in directions opposite to each
other can rotate in such directions, respectively, at the
same rotation speed.
[0051] As shown in FIGS. 2 to 6, the interference avoid-
ance cam 21 is arranged in each of the plurality of tra-
versing units 13 as a member for avoiding interference
between the adjacently-arranged sets of the pair of ro-
tating blades (18, 19), which sets are adjacent mutually
in the alignment direction Y along which the plurality of
traversing units 13 are aligned. More specifically, the in-
terference avoidance cam 21 is arranged as a member
for avoiding interference between the adjacently-ar-
ranged rotating blades 18 in the alignment direction Y as
well as for avoiding interference between the adjacently-
arranged rotating blades 19 in the alignment direction Y.
[0052] The interference avoidance cam 21 formed in
a disk shape is arranged on a drive force transmission
shaft to be driven by drive force transmitted from the
toothed transmission belt 12 and to transmit drive force
to the rotating blades (18, 19). In an embodiment of the
present invention, the interference avoidance cam 21 is
arranged on the first drive force transmission shaft 22 as
a drive force transmission shaft. The interference avoid-
ance cam 21 is fixed to the first drive force transmission
shaft 22 at a position between a lower end side of the
driven pulley 15 and an upper surface side of the housing
16. Further, the interference avoidance cam 21 is fixed
to the first drive force transmission shaft 22 in a state
where a radial center position of the disk shape of the
interference avoidance cam 21 coincides with a rotational
center position of the rotation of the first drive force trans-
mission shaft 22. In an embodiment of the present inven-
tion, since the interference avoidance cam 21 is arranged
on the first drive force transmission shaft 22 fixed to the
driven pulley 15, the interference avoidance cam 21 ro-
tates along with the driven pulley 15. As the driven pulleys
15 adjacent mutually in the alignment direction Y rotate
in directions opposite to each other, the interference
avoidance cams 21 adjacent mutually in the alignment
direction Y also rotate in directions opposite to each oth-
er.
[0053] It is to be noted that the interference avoidance
cam 21 may be arranged on the second drive force trans-
mission shaft 23 or the third drive force transmission shaft
24 instead of on the first drive force transmission shaft
22. When the interference avoidance cam 21 is arranged
on the second drive force transmission shaft 23, e.g., the
second drive force transmission shaft 23 is arranged so
as to extend through the rotating blade 18 and to protrude
below the rotating blade 18. Then, the interference avoid-
ance cam 21 is attached to a lower end of the second

drive force transmission shaft 23. Alternatively, when the
interference avoidance cam 21 is arranged on the third
drive force transmission shaft 24, e.g., the interference
avoidance cam 21 is attached to the third drive force
transmission shaft 24 between a lower end of the first
drive force transmission shaft 22 and an upper surface
of the rotating blade 19.
[0054] Further, in the plurality of traversing units 13,
the interference avoidance cams 21 adjacent mutually in
the alignment direction Y are arranged along the same
plane extending parallel to a horizontal plane. Each in-
terference avoidance cam 21 includes a plurality of pro-
trusions 21a protruding radially in a radial direction from
the first drive force transmission shaft 22 as a center.
The plurality of protrusions 21a are arranged on an outer
periphery of each interference avoidance cam 21 at equal
angle intervals in a circumferential direction.
[0055] Further, the interference avoidance cams 21
adjacent mutually in the alignment direction Y of the plu-
rality of traversing units 13 are arranged in proximity to
each other such that rotation paths of mutually adjacent
sets of protrusions 21a overlap partially on a plane par-
allel to a horizontal plane. In other words, the rotation
paths of the protrusions 21a, as areas through which the
protrusions 21a of the interference avoidance cams 21
pass, are set such that the rotation paths of the interfer-
ence avoidance cams 21 adjacent mutually in the align-
ment direction Y partially overlap each other. It is to be
noted that, since the rotation paths of the protrusions 21a
of the interference avoidance cams 21 adjacent mutually
in the alignment direction Y overlap, the protrusions 21a
of one interference avoidance cam 21 of two adjacent
interference avoidance cams 21 in the alignment direc-
tion Y intrudes on the rotation path of the protrusions 21a
of the other interference avoidance cam 21 of two adja-
cent interference avoidance cams 21. The interference
avoidance cams 21 adjacent mutually in the alignment
direction Y are, therefore, configured to rotate in direc-
tions opposite to each other with an angle difference set
such that the protrusions 21a do not interfere with each
other.
[0056] As described above, the interference avoidance
cams 21 are configured such that the interference avoid-
ance cams 21 adjacent mutually in the alignment direc-
tion Y rotate in directions opposite to each other with an
angle difference set such that no interference occurs.
According to such a configuration, the interference avoid-
ance cams 21 adjacent mutually in the alignment direc-
tion Y in the plurality of traversing units 13 are configured
to rotate along with the first drive force transmission
shafts 22 without abutting each other when the first drive
force transmission shafts 22 adjacent mutually in the
alignment direction Y rotate at the same speed. In other
words, the interference avoidance cams 21 adjacent mu-
tually in the alignment direction Y rotate in directions op-
posite to each other are configured to rotate along with
the first drive force transmission shafts 22 without abut-
ting each other when the first drive force transmission
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shafts 22 adjacent mutually in the alignment direction Y
rotate in directions opposite to each other at the same
rotation speed (magnitude of rotation speed).
[0057] Further, each interference avoidance cam 21 is
configured such that the rotation paths of the protrusions
21a overlap partially between the mutually-adjacent in-
terference avoidance cams 21 in the alignment direction
Y. In such a manner, the interference avoidance cams
21 adjacent mutually in the alignment direction Y in the
plurality of traversing units 13 are configured such that,
when a deviation occurs in rotation speeds between the
mutually-adjacent first drive force transmission shafts 22
in the alignment direction Y, the protrusions 21a thereof
abut each other so as to regulate the deviation in rotation
speeds between the mutually-adjacent first drive force
transmission shafts 22. Still further, each interference
avoidance cam 21 is configured to avoid interference be-
tween the adjacently-arranged sets of the pair of rotating
blades (18, 19) in the alignment direction Y since the
protrusions 21a abut each other so as to regulate the
deviation in rotation speeds between the mutually-adja-
cent first drive force transmission shafts 22. In other
words, each interference avoidance cam 21 is configured
to, when a deviation occurs in rotation speeds between
the mutually-adjacent first drive force transmission shafts
22 in the alignment direction Y, regulate the deviation in
rotation speeds of the first drive force transmission shafts
22 so as to avoid interference between the adjacent ro-
tating blades 18 in the alignment direction Y as well as
to avoid interference between the adjacent rotating
blades 19 in the alignment direction Y by way of allowing
the protrusions 21a to abut each other.
[0058] As described above, when rotation speeds of
the first drive force transmission shafts 22 adjacent in the
alignment direction Y are the same, the interference
avoidance cams 21 adjacent in the alignment direction
Y do not abut each other. The interference avoidance
cams 21, therefore, do not abut each other in a normal
operating state of the traversing device 1. If the toothed
transmission belt 12 is damaged, however, a deviation
occurs in rotation speeds between the mutually-adjacent
first drive force transmission shafts 22 in the alignment
direction Y. In such a case, the mutually-adjacent inter-
ference avoidance cams 21 in the alignment direction Y
abut each other so as to regulate the deviation in rotation
speeds between the mutually-adjacent first drive force
transmission shafts 22 in the alignment direction Y. This
means that, with respect to the rotating blades 18 to which
drive force is transmitted from the first drive force trans-
mission shaft 22 via the second drive force transmission
shaft 23, the deviation in rotation speeds between the
mutually-adjacent rotating blades 18 in the alignment di-
rection Y is regulated. In a similar manner, with respect
to the rotating blades 19 to which drive force is transmit-
ted from the first drive force transmission shaft 22 via the
third drive force transmission shaft 24, the deviation in
rotation speeds between the mutually-adjacent rotating
blades 19 in the alignment direction Y is also regulated.

Any interference between the mutually-adjacent rotating
blades 18 in the alignment direction Y is, therefore, avoid-
ed, and any interference between the mutually-adjacent
rotating blades 19 in the alignment direction Y is also
avoided.

[EFFECTS]

[0059] According to the above-described traversing
device 1, the toothed transmission belt 12 can transmit
drive force to the plurality of traversing units 13 in syn-
chronization with one another thereby to eliminate the
need of any gear mechanisms for transmitting drive force
among the plurality of traversing units 13. A highly-accu-
rate traverse control of rotating the mutually-adjacent
sets of the pair of rotating blades (18, 19) in directions
opposite to each other so as to traverse the thread 101
can be performed without any problem of backlash oc-
curring in a configuration using worm gears to transmit
drive force among the plurality of sets of the pair of tra-
versing units 13. Further, a noise can be suppressed be-
cause no backlash occurs in a configuration using worm
gears to transmit drive force among the plurality of tra-
versing units 13. According to the above-described tra-
versing unit 1, in a normal operating state where rotation
speeds of the first drive force transmission shafts 22 ad-
jacent in the alignment direction Y of the plurality of tra-
versing units 13 are the same, the first drive force trans-
mission shafts 22 rotate without any interference avoid-
ance cams 21 arranged on the mutually-adjacent first
drive force transmission shafts 22 abutting each other,
and a normal operating state where the mutually-adja-
cent sets of the pair of rotating blades (18, 19) rotate in
synchronization with each other is maintained. On the
other hand, when the toothed transmission belt 12 is
damaged in the traversing device 1, a deviation occurs
in rotation speeds between the first drive force transmis-
sion shafts 22 adjacent in the alignment direction Y of
the plurality of traversing units 13. According to the
above-described traversing device 1, however, when a
deviation occurs in rotation speeds of the mutually-adja-
cent first drive force transmission shafts 22, the interfer-
ence avoidance cams 21 arranged on the mutually-ad-
jacent first drive force transmission shafts 22 abut each
other so as to regulate the deviation in rotation speeds
between the mutually-adjacent first drive force transmis-
sion shafts 22 and to avoid interference between the mu-
tually-adjacent sets of the pair of rotating blades (18, 19).
According to the above-described traversing device 1,
therefore, a highly-accurate traverse control can be per-
formed and a noise can be suppressed. Further, inter-
ference between the mutually-adjacent sets of the pair
of rotating blades (18, 19) in a direction along which the
plurality of traversing units 13 are aligned can be suitably
prevented thereby capable of preventing the traversing
device 1 from being damaged.
[0060] According to the above-described traversing
device 1, the plurality of protrusions 21a protruding radi-
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ally in a radial direction of each first drive force transmis-
sion shaft 22 are arranged on each interference avoid-
ance cam 21, and when a deviation occurs in rotation
speeds between the mutually-adjacent first drive force
transmission shafts 22, the adjacent sets of the protru-
sions 21a abut each other so as to regulate the deviation
in rotation speeds between the mutually-adjacent first
drive force transmission shafts 22. The interference
avoidance cam 21 can, therefore, be configured such
that a structure thereof for regulating the deviation in ro-
tation speeds between the mutually-adjacent first drive
force transmission shafts 22 is made in a space-saving
manner along a circumferential direction of each first
drive force transmission shaft 22. As a result, the inter-
ference avoidance cam 21 can be made compact with
such a simpler structure.
[0061] According to the above-described traversing
device 1, the protrusions 21a for regulating the deviation
in rotation speeds between the mutually-adjacent first
drive force transmission shafts 22 are arranged at equal
angle intervals in a circumferential direction of each in-
terference avoidance cam 21. According to such a con-
figuration, an amount of deviation in rotation speeds reg-
ulated for the mutually-adjacent first drive force transmis-
sion shafts 22 can be controlled accurately.

[SECOND EMBODIMENT]

[0062] Next, a second embodiment of the present in-
vention will be described. FIG. 8 is a perspective view of
a traversing device 2 according to a second embodiment
of the present invention. FIG. 9 is a plan view of the tra-
versing device 2. FIG. 10 is a side view of the traversing
device 2. FIG. 11 is a view showing schematically a con-
figuration transmitting drive force in a traversing unit 30
of the traversing device 2. FIG. 12 is a block diagram
showing schematically a control configuration of the tra-
versing device 2.
[0063] It is to be noted that, for a second embodiment,
identical explanations of the same configurations as in
the above-described first embodiment will be omitted by
using the same reference numerals in the drawings or
by citing the same reference numerals.
[0064] As shown in FIG. 1 and FIGS. 8 to 12, the tra-
versing device 2 arranged in the thread winder 100 is
mounted on the vertically-movable frame 107 of the
thread winder 100. The traversing device 2 includes a
plurality of traversing units 30 configured to traverse the
thread 101 to be wound as the package 102, and the
plurality of traversing units 30 are arranged in series
along a left-and-right direction. In addition to the plurality
of traversing units 30, the traversing device 2 also in-
cludes a control unit 32 configured to control a drive motor
31 arranged in each of the plurality of traversing units 30.
[0065] Unlike the traversing device 1 of the first em-
bodiment, the traversing device 2 of the second embod-
iment is configured such that the pair of rotating blades
(18, 19) of each traversing unit 30 are driven by the drive

motor 31 arranged in each traversing unit 30. In other
words, the traversing device 2 is not arranged with one
drive motor 11 serving as a drive source and a toothed
transmission belt 12 for transmitting drive force from the
one drive motor 11. Instead, a plurality of sets of the pair
of rotating blades (18, 19) are driven by drive force gen-
erated by a plurality of drive motors 31 arranged in a
plurality of traversing units 30, respectively.
[0066] As shown in FIGS. 8 to 11, each of the plurality
of traversing units 30 in the traversing device 2 includes
the drive motor 31, a housing 16, a traverse guide 17
arranged in the housing 16, a pair of rotating blades (18,
19), a drive force transmission mechanism 20, and an
interference avoidance cam 21. The housing 16, the
traverse guide 17, the pair of rotating blades (18, 19), the
drive force transmission mechanism 20, and the interfer-
ence avoidance cam 21 in the traversing unit 30 are con-
figured in the same manner as the housing 16, the
traverse guide 17, the pair of rotating blades (18, 19), the
drive force transmission mechanism 20, and the interfer-
ence avoidance cam 21 in the traversing unit 13 of the
first embodiment. The traversing unit 30 of the second
embodiment, however, differs from the traversing unit 13
of the first embodiment in that the driven pulley 15 is not
arranged but the drive motor 31 is arranged.
[0067] As shown in FIGS. 8 to 11, the drive motor 31
as an electric motor is arranged in each traversing unit
30. The drive motor 31 is, e.g., a synchronous motor.
The drive motor 31 is a drive source configured to gen-
erate drive force for rotating the pair of rotating blades
(18, 19) in directions opposite to each other in each tra-
versing unit 30. The drive motor 31 is arranged above
the housing 16 so as to generate a rotational drive force
around a vertical axis.
[0068] As shown in FIG. 11, an output shaft (not shown)
of the drive motor 31 is connected to the first drive force
transmission shaft 22 in the drive force transmission
mechanism 20, and the rotation of the drive motor 31 is
to be directly input to the first drive force transmission
shaft 22. In other words, a lower end of the output shaft
of the drive motor 31 and an upper end of the first drive
force transmission shaft 22 are coupled to each other
such that the first drive force transmission shaft 22 can
rotate with the rotation of the drive motor 31. It is to be
noted that the output shaft of the drive motor 31 and the
first drive force transmission shaft 22 are not limited to
being directly connected, and there may be adopted a
configuration that drive force is transmitted via the en-
gagement between a gear arranged on the output shaft
of the drive motor 31 and a gear arranged on the first
drive force transmission shaft 22.
[0069] When the drive motor 31 rotates, the first drive
force transmission shaft 22 driven by the drive motor 31
rotates. Drive force is transmitted from the rotating first
drive force transmission shaft 22 to the second drive force
transmission shaft 23 via the engagement to the gear 25,
the intermediate gear 28, and the gear 27 so that the
second drive force transmission shaft 23 rotates in the
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same direction as that of the first drive force transmission
shaft 22. Further, the rotating blade 18 rotates along with
the second drive force transmission shaft 23 in the same
direction as that of the first drive force transmission shaft
22. Still further, drive force is transmitted from the rotating
first drive force transmission shaft 22 to the third drive
force transmission shaft 24 via the engagement to the
gear 26 and the gear 27 so that the third drive force trans-
mission shaft 24 rotates in a direction opposite to that of
the first drive force transmission shaft 22. Still further, the
rotating blade 19 rotates along with the third drive force
transmission shaft 24 in a direction opposite to that of
the first drive force transmission shaft 22. When the drive
motor 31 rotates, therefore, the rotating blade 18 rotates
in the same direction and the rotating blade 19 rotates in
an opposite direction with respect to the first drive force
transmission shaft 22 driven by the drive motor 31. Ac-
cording to such a configuration, the rotating blade 18 and
the rotating blade 19 rotate in directions opposite to each
other.
[0070] As shown in FIGS. 8 to 12, the drive motor 31
is arranged in each of the plurality of traversing units 30
such that the rotation of the drive motor 31 is controlled
by the control unit 32. In other words, the traversing de-
vice 2 is arranged with the control unit 32 such that the
rotation of the plurality of drive motors 31 in the plurality
of traversing units 30 is all controlled by the control unit
32. The control unit 32 includes, e.g., a central processing
unit (CPU), a read-only memory (ROM), and a random
access memory (RAM). The CPU reads out a program
corresponding to processing contents from the ROM, de-
ploys the program to the RAM, and controls centrally the
operation of each of the plurality of drive motors 31 in
cooperation with the deployed program.
[0071] The control unit 32 is configured to control the
plurality of drive motors 31 arranged in the plurality of
traversing units 30 so as to rotate at the same rotation
speed. Further, the control unit 32 is configured to control
the drive motors 31 adjacent mutually in the alignment
direction Y so as to rotate in directions opposite to each
other. As a result, the drive motors 31 of the traversing
units 30 adjacent mutually in the alignment direction Y
rotate at the same rotation speed in directions opposite
to each other in accordance with the control by the control
unit 32. When the drive motor 31 of one of the plurality
of traversing units 30 rotates in a clockwise direction,
e.g., when viewed from above, therefore, the drive motor
31 adjacent to the drive motor 31 in the other of the plu-
rality of traversing units in the alignment direction Y ro-
tates in a counterclockwise direction when viewed from
above. Still further, the drive motors 31 rotating clockwise
when viewed from above and the drive motors 31 rotating
counterclockwise when viewed from above, which are all
adjacent mutually in the alignment direction Y, rotate at
the same speed as each other.
[0072] In the traversing device 2, since the drive motors
31 adjacent mutually in the alignment direction Y rotate
at the same rotation speed in directions opposite to each

other, the first drive force transmission shafts 22 adjacent
mutually in the alignment direction Y also rotate at the
same rotation speed in directions opposite to each other,
as in the first embodiment. The interference avoidance
cams 21 arranged on the first drive force transmission
shafts 22 also rotate in the same manner as in the first
embodiment. In other words, since the mutually adjacent
first drive force transmission shafts 22 rotate at the same
rotation speed in directions opposite to each other, the
interference avoidance cams 21 adjacent mutually in the
alignment direction Y also rotate at the same rotation
speed in directions opposite to each other. When the
interference avoidance cam 21 of one of the plurality of
traversing units 30 rotates in a clockwise direction, e.g.,
when viewed from above, therefore, the interference
avoidance cam 21 adjacent to the interference avoidance
cam 21 of the other of the plurality of traversing units 30
in the alignment direction Y rotates in a counterclockwise
direction when viewed from above. Further, the interfer-
ence avoidance cams 21 rotating clockwise when viewed
from above and the interference avoidance cams 21 ro-
tating counterclockwise when viewed from above, which
are all adjacent mutually in the alignment direction Y,
rotate at the same speed as each other. It is to be noted
that, in FIG. 9, a direction of the rotation of the interference
avoidance cams 21 rotatable in a clockwise direction
when viewed from above is indicated by an arrow R1,
and a direction of rotation of the interference avoidance
cams 21 rotatable in a counterclockwise direction when
viewed from above is indicated by an arrow R2.
[0073] The interference avoidance cam 21 arranged
in each of the plurality of traversing units 30 has the same
configuration as the interference avoidance cam 21 ar-
ranged in each of the plurality of traversing units 13 in
the first embodiment. That is, the mutually-adjacent in-
terference avoidance cams 21 of the plurality of travers-
ing units 30 are configured to rotate in directions opposite
to each other with an angle difference set such that the
mutually-adjacent interference avoidance cams 21 do
not interfere with each other in the alignment direction Y.
According to such a configuration, when rotation speeds
of the first drive force transmission shafts 22 adjacent
mutually in the alignment direction Y are the same, the
interference avoidance cams 21 adjacent mutually in the
alignment direction Y in the plurality of traversing units
30 rotate along with the first drive force transmission
shafts 22 without abutting each other. Further, the inter-
ference avoidance cams 21 of the plurality of traversing
units 30 are configured such that the rotation paths of
the mutually-adjacent sets of protrusions 21a of the in-
terference avoidance cams 21 adjacent mutually in the
alignment direction Y partially overlap. The interference
avoidance cams 21 adjacent mutually in the alignment
direction Y of the plurality of traversing units 30 are, there-
fore, configured such that, when rotation speeds of the
first drive force transmission shafts 22 adjacent mutually
in the alignment direction Y deviate from each other, the
mutually-adjacent sets of protrusions 21a of the interfer-
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ence avoidance cams 21 adjacent mutually in the align-
ment direction Y abut each other thereby to regulate the
deviation in rotation speed between the first drive force
transmission shafts 22. Still further, the interference
avoidance cams 21 are configured to avoid interference
between the mutually-adjacent sets of the pair of rotating
blades (18, 19) in the alignment direction Y by way of
mutually-adjacent sets of the protrusions 21a abutting
each other so as to regulate the deviation in rotation
speeds between the first drive force transmission shafts
22.
[0074] As described above, in the traversing device 2,
when rotation speeds of the first drive force transmission
shafts 22 adjacent mutually in the alignment direction Y
are the same, the interference avoidance cams 21 adja-
cent mutually in the alignment direction Y do not abut
each other. In a normal operating state of the traversing
device 2, therefore, the interference avoidance cams 21
do not abut each other. If the drive motor 31 in any of the
plurality of traversing units 30 fails, however, rotation
speeds of the first drive force transmission shafts 22 ad-
jacent mutually in the alignment direction Y deviate from
each other. In such a case, the interference avoidance
cams 21 adjacent mutually in the alignment direction Y
abut each other so as to regulate the deviation in rotation
speeds between the first drive force transmission shafts
22 adjacent mutually in the alignment direction Y. With
respect to the rotating blade 18 to which drive force is
transmitted from the first drive force transmission shaft
22 via the second drive force transmission shaft 23, there-
fore, a deviation in rotation speeds between the rotating
blades 18 adjacent mutually in the alignment direction Y
can be restricted. In a similar manner, with respect to the
rotating blade 19 to which drive force is transmitted from
the first drive force transmission shaft 22 via the third
drive force transmission shaft 24, a deviation in rotation
speeds between rotating blades 19 adjacent mutually in
the alignment direction Y can also be restricted. Interfer-
ence between rotating blades 18 adjacent mutually in the
alignment direction Y can, therefore, be avoided, and in-
terference between rotating blades 19 adjacent mutually
in the alignment direction Y can also be avoided.
[0075] It is to be noted that, in the traversing device 2,
the interference avoidance cam 21 is arranged on the
first drive force transmission shaft 22 in each of the plu-
rality of traversing units 30, e.g., but no limitation is in-
tended. The interference avoidance cam 21 of each of
the plurality of traversing unit 30 may be arranged on the
second drive force transmission shaft 23 or the third drive
force transmission shaft 24 instead of on the first drive
force transmission shaft 22. When the interference avoid-
ance cam 21 is arranged on the second drive force trans-
mission shaft 23, e.g., the second drive force transmis-
sion shaft 23 is arranged so as to extend through the
rotating blade 18 and to protrude below the rotating blade
18. Then, the interference avoidance cam 21 is attached
to a lower end of the second drive force transmission
shaft 23. When the interference avoidance cam 21 is

arranged on the third drive force transmission shaft 24,
e.g., the interference avoidance cam 21 is attached to
the third drive force transmission shaft 24 between a low-
er end of the first drive force transmission shaft 22 and
an upper surface of the rotating blade 19.
[0076] According to the above-described traversing
device 2, the pair of rotating blades (18, 19) of each of
the plurality of traversing units 30 are rotationally driven
via the first to third drive force transmission shafts (22,
23, 24) by the drive motor 31 arranged individually in
each traversing unit 30. This avoids the need of any gear
mechanisms for transmitting drive force among the plu-
rality of traversing units 30. As a result, a highly-accurate
traverse control can be made such that the mutually-ad-
jacent sets of the pair of rotating blades (18, 19) rotate
in directions opposite to each other so as to traverse the
thread 101 without any problem of backlash occurring in
a configuration using worm gears to transmit drive force
between the plurality of traversing units 13. Further, a
noise can be suppressed because there is no problem
of backlash occurring in a configuration using worm gears
so as to transmit drive force between the plurality of tra-
versing units 13. Still further, since the drive motors 31
of the plurality of traversing units 30 are controlled by the
control unit 32 so as to rotate at the same rotation speed,
a state where the mutually-adjacent sets of the pair of
rotating blades (18, 19) of the plurality of traversing units
30 rotate in synchronization with each other can be main-
tained. According to the above-described traversing de-
vice 2, in a normal operating state where rotation speeds
of the first drive force transmission shafts 22 adjacent
mutually in the alignment direction Y of the plurality of
traversing units 30 are the same, the first drive force
transmission shafts 22 rotate without any interference
avoidance cams 21 arranged on the mutually-adjacent
first drive force transmission shafts 22 abutting each oth-
er, and a normal operating state where the mutually-ad-
jacent sets of the pair of rotating blades (18, 19) rotate
in synchronization with each other can be maintained.
On the other hand, in the traversing device 2, when the
drive motor 30 in any of the plurality of traversing units
30 fails, a deviation occurs in rotation speeds between
the first drive force transmission shafts 22 adjacent mu-
tually in the alignment direction Y of the plurality of tra-
versing units 30. According to the above-described tra-
versing device 2, however, when a deviation occurs in
rotation speeds between the mutually-adjacent first drive
force transmission shafts 22, the interference avoidance
cams 21 arranged on the mutually-adjacent first drive
force transmission shafts 22 abut each other so as to
regulate the deviation in rotation speeds between the mu-
tually-adjacent first drive force transmission shafts 22,
and the mutually-adjacent sets of the pair of rotating
blades (18, 19) are prevented from interfering with each
other. According to the above-described traversing de-
vice 2, therefore, a highly-accurate traverse control can
be performed and a noise can be suppressed. Further,
interference between the mutually-adjacent sets of the
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pair of rotating blades (18, 19) in the alignment direction
along which the plurality of traversing units 30 are aligned
can be suitably prevented thereby capable of preventing
the traversing device 2 from being damaged.

[MODIFIED EXAMPLES]

[0077] The present invention is not limited to the
above-described embodiments and may be modified in
various ways without deviating from the scope of the
claimed inventions. The following modifications, e.g.,
may be made.

[1] In the above-described embodiments, the tra-
versing device (1, 2) is arranged to the thread winder
100 for winding thread spun from a spinning ma-
chine, but no limitation is intended. The traversing
device (1, 2) may be applied to any textile machine
equipped with a mechanism for winding thread into
a package. The traversing device (1, 2) may, there-
fore, be arranged to a textile machine other than the
thread winder 100. The traversing device (1, 2) may
be implemented in a form of, e.g., being arranged to
a false twist texturing machine.

[2] In the above-described embodiments, the inter-
ference avoidance cam 21 is in a disk shape, and
the plurality of protrusions 21a protruding radially in
a radial direction are arranged on an outer periphery
of the disk-shaped interference avoidance cam 21
but no limitation is intended. A shape of the interfer-
ence avoidance cam is not limited to the shape de-
scribed in the above-described embodiments may
be changed. The interference avoidance cam may
have a form, e.g., including a plurality of blades ex-
tending radially in a radial direction.

[3] Further, a shape of the interference avoidance
cam does not need to be the same for all of the plu-
rality of traversing units. As illustrated in FIGS. 13
and 14, e.g., the interference avoidance cams may
have different shapes so as to be alternately ar-
ranged in a plurality of traversing units adjacent mu-
tually in the alignment direction Y.

[0078] FIG. 13 is a perspective view of a traversing
device 1A, according to a modified embodiment, showing
a portion thereof. FIG. 14 is a plan view of the traversing
device 1A showing a portion thereof. The traversing de-
vice 1A according to a modified embodiment shown in
FIGS. 13 and 14 is configured in the same manner as
the traversing device 1 of the first embodiment but differs
from the traversing device 1 of the first embodiment in
that interference avoidance cams (33, 34) different mu-
tually in shape are arranged alternately in the plurality of
traversing units 13 adjacent mutually in the alignment
direction Y. It is to be noted that, when describing the
traversing device 1A according to a modified embodi-

ment, identical explanations of the same configurations
in the first embodiment will be omitted by using the same
reference numerals in the drawings or by citing the same
reference numerals, and only the interference avoidance
cams (33, 34) differing from the first embodiment will be
described.
[0079] As shown in FIGS. 13 and 14, in the traversing
device 1A, interference avoidance cams (33, 34) having
different shapes are arranged alternately in the plurality
of traversing units 13 adjacent mutually in the alignment
direction Y. In the traversing device 1A, the traversing
unit 13 arranged with the interference avoidance cam 33
and the traversing unit 13 arranged with the interference
avoidance cam 34 different in shape from the interfer-
ence avoidance cam 33 are alternately aligned in the
alignment direction Y. In other words, in the traversing
device 1A, the interference avoidance cam 33 and the
interference avoidance cam 34 different in shape from
each other are alternately arranged side by side in the
alignment direction Y.
[0080] With respect to the interference avoidance cam
33 formed in a disk shape, a plurality of protrusions 33a
protruding radially in a radial direction are arranged at
equal angle intervals in a circumferential direction of the
interference avoidance cam 33 on an outer periphery of
the interference avoidance cam 33 in a disk shape. A
groove recessed and curved in a U-shape is formed be-
tween the protrusions 33a arranged at equal angle inter-
vals in a circumferential direction on an outer periphery
of the interference avoidance cam 33 so as to protrude
radially in a radial direction. In other words, a groove re-
cessed and curved in a U-shape is formed between the
protrusions 33a adjacent in a circumferential direction on
an outer periphery of the interference avoidance cam 33.
[0081] The interference avoidance cam 34 is arranged
in the traversing unit 13 adjacent to the traversing unit
13 arranged with the interference avoidance cam 33 in
the alignment direction Y. The interference avoidance
cam 34 is different in shape from the interference avoid-
ance cam 33. With respect to the interference avoidance
cam 34 formed in a disk shape, a plurality of protrusions
34a each protruding in a short cylindrical shape upward
in a circumferential direction of the interference avoid-
ance cam 34 are arranged in an area at or in proximity
to an outer peripheral edge portion on an upper surface
of the interference avoidance cam 34 in a disk shape.
The plurality of protrusions 34a each protruding in a cy-
lindrical shape upward at or in proximity to an outer cir-
cumferential edge portion on an upper surface of the in-
terference avoidance cam 34 in a disk shape are ar-
ranged at equal angle intervals in a circumferential direc-
tion on an upper surface of the interference avoidance
cam 34.
[0082] In the plurality of traversing units 13 adjacent
mutually in the alignment direction Y, the interference
avoidance cam 33 and the interference avoidance cam
34 are arranged next to each other. The interference
avoidance cam 33 and the interference avoidance cam
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34 are arranged in proximity to each other such that the
rotation paths of the protrusions 33a of the interference
avoidance cam 33 and the rotation paths of the protru-
sions 34a of the interference avoidance cam 34 overlap
partially in a plane parallel to a horizontal plane. In other
words, the rotation path of the protrusion 33a, as an area
through which the protrusion 33a of the interference
avoidance cam 33 passes, and the rotation path of the
protrusion 34a, as an area through which the protrusion
34a of the interference avoidance cam 34 adjacent to the
interference avoidance cam 33 in the alignment direction
Y passes, are set to overlap partially. Since the rotation
path of the protrusion 33a of the interference avoidance
cam 33 and the rotation path of the protrusion 34a of the
interference avoidance cam 34 adjacent to the interfer-
ence avoidance cam 33 in the alignment direction Y over-
lap, the protrusion 34a of the interference avoidance cam
34 crosses the rotation path of the protrusion 33a of the
interference avoidance cam 33. The interference avoid-
ance cam 33 and the interference avoidance cam 34 ad-
jacent in the alignment direction Y, therefore, rotate in
directions opposite to each other with an angle difference
set such that the protrusion 33a and the protrusion 34a
do not interfere with each other. When the protrusion 34a
of the interference avoidance cam 34 crosses the rotation
path of the protrusion 33a of the interference avoidance
cam 33, the protrusion 34a enters the U-shaped groove
between the circumferentially-aligned protrusions 33a of
the interference avoidance cam 33 without interfering
with the protrusion 33a.
[0083] As described above, the interference avoidance
cams (33, 34) are configured to rotate in directions op-
posite to each other with an angle difference set such
that the interference avoidance cam 33 and the interfer-
ence avoidance cam 34 adjacent in the alignment direc-
tion Y do not interfere with each other. According to such
a configuration, when rotation speeds of the first drive
force transmission shafts 22 adjacent in the alignment
direction Y are the same, the interference avoidance cam
33 and the interference avoidance cam 34 adjacent in
the alignment direction Y in the plurality of traversing units
13 rotate along with the first drive force transmission shaft
22 without abutting each other. In other words, the inter-
ference avoidance cam 33 and the interference avoid-
ance cam 34 adjacent in the alignment direction Y rotat-
able in directions opposite to each other rotate along with
the first drive force transmission shafts 22 without abut-
ting each other when the first drive force transmission
shafts 22 adjacent mutually in the alignment direction Y
rotatable in directions opposite to each other rotate at
the same rotation speed.
[0084] Further, the interference avoidance cams (33,
34) are configured such that the rotation path of the pro-
trusion 33a of the interference avoidance cam 33 and
the rotation path of the protrusion 34a of the interference
avoidance cam 34 adjacent to the interference avoidance
cam 33 in the alignment direction Y overlap partially.
When rotation speeds of the first drive force transmission

shafts 22 adjacent mutually in the alignment direction Y
deviate, therefore, the interference avoidance cam 33
and the interference avoidance cam 34 adjacent in the
alignment direction Y in the plurality of traversing units
13 are configured such that the protrusion 33a of the
interference avoidance cam 33 and the protrusion 34a
of the interference avoidance cam 34 adjacent to the in-
terference avoidance cam 33 in the alignment direction
Y abut so as to regulate the deviation in rotation speeds
between the first drive force transmission shafts 22. Fur-
ther, the interference avoidance cams (33, 34) are con-
figured to avoid interference between the mutually-adja-
cent sets of the pair rotating blades (18, 19) in the align-
ment direction Y by way of the protrusion 33a of the in-
terference avoidance cam 33 and the protrusion 34a of
the interference avoidance cam 34 coming abutting each
other so as to regulate the deviation in rotation speeds
between the first drive force transmission shafts 22. In
other words, the interference avoidance cams (33, 34)
are configured to, when a deviation occurs in rotation
speeds between the first drive force transmission shafts
22 adjacent mutually in the alignment direction Y, regu-
late the deviation in rotation speed between the mutually-
adjacent first drive force transmission shafts 22 and avoid
interference between the rotating blades 18 adjacent mu-
tually in the alignment direction Y and avoid interference
between the rotating blades 19 adjacent mutually in the
alignment direction Y by way of the protrusion 33a of the
interference avoidance cam 33 and the protrusion 34a
of the interference avoidance cam 34 abutting each oth-
er.
[0085] As described above, when rotation speeds of
the first drive force transmission shafts 22 adjacent mu-
tually in the alignment direction Y are the same, the in-
terference avoidance cam 33 and the interference avoid-
ance cam 34 adjacent in the alignment direction Y do not
abut each other. In a normal operating state of the tra-
versing device 1A, therefore, the interference avoidance
cam 33 and the interference avoidance cam 34 do not
abut each other. If the toothed transmission belt 12 is
damaged, however, a deviation occurs in rotation speeds
between the first drive force transmission shafts 22 ad-
jacent mutually in the alignment direction Y. In such a
case, the interference avoidance cam 33 and the inter-
ference avoidance cam 34 adjacent in the alignment di-
rection Y abut each other so as to regulate the deviation
in rotation speeds between the first drive force transmis-
sion shafts 22 adjacent in the alignment direction Y. With
respect to the rotating blades 18 to which drive force is
transmitted from the first drive force transmission shaft
22 via the second drive force transmission shaft 23, there-
fore, the deviation in rotation speed between the rotating
blades 18 adjacent mutually in the alignment direction Y
is also restricted. In a similar manner, with respect to the
rotating blades 19 to which drive force is transmitted from
the first drive force transmission shaft 22 via the third
drive force transmission shaft 24, the deviation in rotation
speed between the rotating blades 19 adjacent mutually
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in the alignment direction Y is also restricted. Interference
between the rotating blades 18 adjacent mutually in the
alignment direction Y can, therefore, be avoided, and in-
terference between the rotating blades 19 adjacent mu-
tually in the alignment direction Y can also be avoided.
[0086] [4] In the above-described embodiments, the
mutually-adjacent rotating blades (18, 19) each includes
three blades (18a, 19a) so as to extend radially in a radial
direction but no limitation is intended. The number of
blades extending radially in a radial direction in each of
the rotating blades is not limited to three and, e.g., a ro-
tating blade including two or four blades may be adopted
as such a rotating blade.

(Reference Numerals)

[0087]

1, 2 Traversing device
11 Drive motor
12 Toothed transmission belt
13, 30 Traversing unit
17 Traverse guide
18, 19 Rotating blade
22 First drive force transmission shaft (drive force

transmission shaft)
23 Second drive force transmission shaft (drive

force transmission shaft)
24 Third drive force transmission shaft (drive force

transmission shaft)
31 Drive motor
32 Control unit
101 Thread

Claims

1. A traversing device (1, 1A) comprising:

a plurality of traversing units (13) arranged in an
alignment direction each configured to traverse
a thread (101) to be wound into a package (102);
a drive motor (11); and
a toothed transmission belt (12) driven by the
drive motor (11) for transmitting drive force to
the plurality of traversing units (13) in synchro-
nization with each other,
each of the plurality of traversing units (13) in-
cluding

a traverse guide (17) for guiding a traverse
path along which the thread (101) is tra-
versed in a reciprocating manner,
a pair of rotating blades (18, 19) configured
to rotate in directions opposite to each other
so as to traverse the thread (101) along the
traverse guide (17), and to pass the thread
(101) between both ends of the traverse

path,
a drive force transmission shaft (22, 23, 24)
driven by drive force transmitted from the
toothed transmission belt (12) for transmit-
ting drive force to the pair of rotating blades
(18, 19), and
an interference avoidance cam (21, 33, 34)
arranged on the drive force transmission
shaft (22) configured to avoid interference
between adjacently-arranged sets of the
pair of rotating blades (18, 19) in the align-
ment direction of the plurality of traversing
units (13),

wherein a plurality of sets of the pair of rotating
blades (18, 19), of the plurality of traversing units
(13), adjacent in the alignment direction are ar-
ranged in the same plane, the adjacent sets of
the pair of rotating blades (18, 19) configured to
rotate in directions opposite to each other, and
wherein interference avoidance cams (21, 33,
34), of the plurality of traversing units (13), ad-
jacent in the alignment direction are configured
such that

the interference avoidance cams (21, 33,
34) rotate along with drive force transmis-
sion shafts (22) without abutting each other
in a state where rotation speeds of the drive
force transmission shafts (22) adjacent in
the alignment direction are the same, and,
when a deviation occurs in rotation speeds
between the drive force transmission shafts
(22) adjacent in the alignment direction, the
interference avoidance cams (21, 33, 34)
adjacent in the alignment direction abut
each other so as to regulate the deviation
in rotation speeds of the drive force trans-
mission shafts (22) thereby to avoid inter-
ference between the adjacent sets of the
pair of rotating blades (18, 19) in the align-
ment direction.

2. A traversing device (2) comprising:

a plurality of traversing units (30) arranged in an
alignment direction each configured to traverse
a thread (101) to be wound into a package (102),
each of the plurality of traversing units (30) in-
cluding

a traverse guide (17) for guiding a traverse
path along which the thread (101) is tra-
versed in a reciprocating manner,
a pair of rotating blades (18, 19) configured
rotate in directions opposite to each other
so as to traverse the thread (101) along the
traverse guide (17), and to pass the thread
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(101) between both ends of the traverse
path,
a drive motor (31),
a drive force transmission shaft (22, 23, 24)
driven by drive force transmitted from the
drive motor (31) for transmitting drive force
to the pair of rotating blades (18, 19), and
an interference avoidance cam (21) ar-
ranged on the drive force transmission shaft
(22) configured to avoid interference be-
tween adjacently-arranged sets of the pair
of rotating blades (18, 19) in the alignment
direction of the plurality of traversing units
(30),

wherein a plurality of sets of the pair of rotating
blades (18, 19), of the plurality of traversing units
(30), adjacent in the alignment direction are ar-
ranged in the same plane, the adjacent sets of
the pair of rotating blades (18, 19) configured to
rotate in directions opposite to each other,
wherein interference avoidance cams (21), of
the plurality of traversing units (30), adjacent in
the alignment direction are configured such that

the interference avoidance cams (21) rotate
along with drive force transmission shafts
(22) without abutting each other in a state
where rotation speeds of the drive force
transmission shafts (22) adjacent in the
alignment direction are the same, and,
when a deviation occurs in rotation speeds
between the drive force transmission shafts
(22) adjacent in the alignment direction, the
interference avoidance cams (21) adjacent
in the alignment direction abut each other
so as to regulate the deviation in rotation
speeds of the drive force transmission
shafts (22) thereby to avoid interference be-
tween the adjacent sets of the pair of rotat-
ing blades (18, 19) in the alignment direc-
tion, and

wherein the traversing device (2) further com-
prises a control unit (32) configured to control
the drive motor (31) arranged in each of the plu-
rality of traversing units (30) such that drive mo-
tors (31) rotate at the same rotation speed.

3. The traversing device (1, 2) as claimed in claim 1 or
2, wherein

each of the interference avoidance cams (21)
includes a plurality of protrusions (21a) protrud-
ing radially in a radial direction around each of
the drive force transmission shafts (22), and,
when a deviation occurs in rotation speeds of
the drive force transmission shafts (22) adjacent

in the alignment direction, adjacently-arranged
sets of the plurality of protrusions (21a) of the
interference avoidance cams (21) in the align-
ment direction abut each other so as to regulate
the deviation in rotation speeds of the drive force
transmission shafts (22).

4. The traversing device (1, 2) as claimed in claim 3,
wherein
the plurality of protrusions (21a) are arranged on an
outer periphery of each of the interference avoidance
cams (21) at equal angle intervals in a circumferen-
tial direction of each of the interference avoidance
cams (21).
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