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(54) Traverse device for automatic winder

(57) In conventional automatic winders, during knot-
ting, a belt traverse device is reversely rotated in
response to the reverse rotation of a drum, causing a
yarn to be caught at a traverse end.

According to the present invention, a clutch device
is interposed between a speed change mechanism sec-
tion 10 and traverse mechanism section 20, and during
knotting, the clutch device is disconnected to block
power transmission to the traverse mechanism section
20. The clutch device comprises a ball clutch compris-
ing an output gear 15 having balls 15a buried therein
and a clutch plate 14 having as many clutch holes as
the balls in which the balls are fitted. The speed change
mechanism section and the traverse mechanism sec-
tion can be connected together only with a set phase.
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Description

Field of the Invention

[0001] The present invention relates to a belt
traverse device used for an automatic winder apparatus
for winding a yarn, and in particular, to a mechanism for
preventing-a traverse device from being reversibly
rotated due to a drum reverse rotation operation during
knotting.

Background of the Invention

[0002] An automatic winder apparatus for winding a
yarn to form a package Is generally composed of a yarn
winding device and a yarn traverse device and uses a
drive force from a drive source such as a motor to form
a package by using the winding device to rewind a yarn
around a take-up tube while using the traverse device to
laterally reciprocate (traverse) the yarn.
[0003] During knotting, a drum of the winding
device must be reversibly rotated in order to capture the
yarn wound around the package. The drum and the belt
traverse device, however, are Interlocked with each
other via a gear or belt, so the belt traverse device is
reversibly rotated in synchronism with the drum.
[0004] This conventional technique has the follow-
ing problem. While the belt traverse device is being
reversibly rotated and when an upper yarn suction
member (a suction pipe) captures an upper yarn, draws
it out from the package, and threads a splicing device
with the yarn, the drawn-out upper yarn may be caught
in the traverse device. The belt traverse device has
traverse guides each attached to one position on the cir-
cumference of each of two belts that rotate in opposite
directions so that one of the guides can deliver a yarn to
the other guide, thereby implementing the smooth and
reliable reciprocating motion of the yarn. If this belt
traverse device is reversibly rotated, the roles of the
traverse guide delivering the yarn at a traverse end and
of the traverse guide receiving it are reversed to prevent
the functioning of a yarn removal guide for forward rota-
tions that supplements the exchange of the yarn
between the traverse guides. As a result, the yarn may
be caught at the traverse end. In order to prevent the
yarn from being caught, a lateral pair of traverse guide
having different shapes and an additional yarn removal
guide operative during reverse rotations have been pro-
posed but have not completely solved the catching
problem partly due to the small tension of the yarn dur-
ing rewinding for splicing compared to normal winding.

Summary of the Invention

[0005] The present invention attempts to solve this
problem, and a means for achieving this object is
described below. In an automatic winder, a clutch
device is interposed between a drive source and a

traverse mechanism section, and when knotting opera-
tion is carried out, the clutch device is disconnected to
block power transmission to the traverse mechanism
section.

[0006] In addition, in an automatic winder, a clutch
device is interposed between a drive source and a
traverse mechanism section, the clutch device can be
connected only with a set phase, and the rotational
movement of a drum of a winding device synchronizes
with the reciprocating movement of the traverse mecha-
nism section.
[0007] In addition, the clutch device comprises a
ball clutch comprising an output gear having a plurality
of balls buried therein and a clutch plate having a plural-
ity of clutch holes, and the output gear and the clutch
plate mesh with each other only with a set phase.

Brief Description of the Drawing

[0008]

Figure 1 is an overall perspective view of an auto-
matic winding unit.

Figure 2 is a typical view of a winding device, a
speed change mechanism section, and a traverse
mechanism section.

Figure 3 is a typical top view of the traverse mecha-
nism section.

Figure 4 is a sectional view of the speed change
mechanism section.

Figure 5 is a top view of a rotating plate (a clutch
plate).

Figure 6 is a top view of an output gear.

Figure 7 is a side view showing a clutch mecha-
nism.

Figure 8 is a sectional view of a clutch mechanism
section for corn package winding.

Detailed Description of the Preferred Embodiments

[0009] Next, the embodiments of the present inven-
tion are described with reference to the accompanying
drawings.
[0010] First, the overall configuration of an auto-
matic winder according to the present invention will be
described with reference to Figure 1.
[0011] Figure 1 shows the entire configuration of an
automatic winder 50 incorporating a belt traverse device
T according to the present invention. The illustrated
automatic winder 50 unwinds a yarn S from a supplying
package 60, passes it along a guide 57, and rewinds it

1 2

5

10

15

20

25

30

35

40

45

50

55



EP 1 018 479 A2

3

around a tapered take-up tube Q that is rotationally
driven by a drum 6. In this case, the traverse device T
traverses the yarn S while increasing or reducing the
speed at a constant cycle optimum for formation of a
corn winding package. During the winding operation, a
yarn defect detector 53 monitors the yarn S for a defect
and a tenser 56 adjusts the tension of the yarn S.

[0012] When the yarn defect detector 53 detects a
defect or an abnormal portion in the yarn S, a motor 2
stops driving a drum 6, and a cutter provided in the yarn
defect detector 53 cuts the yarn S. A supplying side sec-
tion (a lower yarn) of the cut yarn S is sucked by a lower
yarn suction pipe 55 that constantly carries out suction.
On the other hand, the winding side portion (an upper
yarn) of the cut yarn S is wound to the package by the
drum 6 that makes inertial rotations. Subsequently, the
drum 6 is reversibly rotated to feed out a small amount
of the yarn S, and an upper yarn suction member 58 is
swiveled upward to capture the upper yarn and is then
swiveled downward again to guide the captured upper
yarn to the splicing device 52. On the other hand, the
lower yarn suction member 54 is swiveled downward to
capture the lower yarn sucked in the lower yarn suction
pipe 55 and is then swiveled upward again to guide the
captured lower yarn to the splicing device 52. The splic-
ing device 52 then splices the yarns together using a
whirling air current. Once the splicing processing has
been completed, the forward (winding direction) rotation
of the motor 2 is started to resume the process for wind-
ing the yarn S.
[0013] Next, an embodiment in which the belt
traverse device T according to the present invention
(hereafter referred to as the "traverse device T") has
been applied to a winding device A for winding the yarn
S around a package P is explained with reference to
Figures 2 and 3.
[0014] In Figure 2, the winding device A comprises
a drive source such as a motor 2, a pulley 5 to which a
drive force is transmitted via a belt 4 from a pulley 3 fix-
edly installed on a drive shaft 2a of the motor 2, and a
friction drum 6 (hereafter referred to as a "drum 6") that
is in contact with the circumferential surface of the pack-
age P and that has the pulley 5 fixedly installed on a
rotating shaft 6a. Guide grooves 7, 7 for preventing from
yarn stitching are formed near the respective lateral
ends of the surface of the drum 6 and in part of the cir-
cumference of the drum 6.
[0015] The drive force of the motor 2 is transmitted
to the drum 6 via the pulley 3, the belt 4, and the pulley
5, and the drum 6 applies a rotational drive force to the
package P to wind the yarn S using a tapered take-up
tube Q as a core package.
[0016] A mechanism for transmitting the drive force
of the motor 2 to the traverse device T is described
below.
[0017] The traverse device T comprises a speed
change mechanism section 10 according to the present
invention and a traverse mechanism section 20 con-

nected to the speed change mechanism section 10, and
the rotational drive force of the motor 2 is st first input to
the speed change mechanism section 10. That is, the
force Is transmitted to an input gear 13 of the speed
change mechanism section 10 via a gear a coupled to a
rotating shaft 6a of the drum 6, a gear b meshing with
the gear a (in this example, the gears a and b are bevel
gears), and a gear c coaxially coupled to the gear b. By
rotationally driving the input gear 13, a speed change
mechanism, which is described below, rotates an output
gear 15 at a predetermined speed change cycle, and
this speed-varying rotational drive force is transmitted to
the traverse mechanism section 20 via a gear d mesh-
ing with the output gear 15 and gears d1, d2.

[0018] The traverse mechanism section 20 circum-
ferentially move traverse belts 21, 22 extended vertically
in parallel and each comprising a traverse guide 40 in
which the yarn S is engagingly in opposite direction in
each other, and is composed of not only the traverse
belts 21, 22 but also timing belts 24, 25, pulleys 27 to
34, and gears e and f.
[0019] The upper traverse belt 21 is extended
between the pulleys 30 and 31, while the lower traverse
belt 22 is extended between the pulleys 29 and 32. An
input gear d3 of the traverse mechanism section 20 that
meshes with the output gear d2 of the speed change
mechanism section 10 has a pulley 17 fixedly and coax-
ially installed thereon, and a timing belt 24 extended
between the pulleys 17 and 27 and 28. In addition, a
timing belt 25 is extended between the pulleys 33 and
34.
[0020] The pulley 27 and gear e that are coaxially
arranged are configured so as to rotate integrally, and of
the coaxially arrange pulleys 28, 29, and 30, the pulleys
28 and 30 rotate integrally, while the pulley 29 rotates
freely relative to these pulleys 28 and 30. Similarly, of
the coaxially arrange pulleys 31, 32, and 33, the pulleys
32 and 33 rotate integrally, while the pulley 31 rotates
freely relative to these pulleys 32 and 33. The coaxially
arranged pulleys 28, 29, 30 are removably assemble
using a boss 41, while the coaxially arranged pulleys
31, 32, 33 are removably assemble using a boss 42.
Furthermore, the pulley 34 and gear f that are coaxially
arranged are configured so as to rotate integrally, and
the gears e and f are configured to mesh with each
other and to be interlocked with each other.
[0021] Figure 3 shows a schematic configuration of
the traverse mechanism section 20 as seen in a top
view, but includes tension pulleys 36 to 39, which are
not shown in Figure 2. The tension pulley 36 adjusts the
tension of the timing belt 24 between the pulleys 17 and
27 and 28, while the tension pulley 37 adjusts the ten-
sion of the timing belt 25 between the pulleys 33 and 34.
The tension pulley 38 adjusts the tension of the upper
traverse belt 21, while the tension pulley 39 adjusts the
tension of the lower traverse belt 22.
[0022] A rotational drive force output from the out-
put gear d2 of the speed change mechanism section 10
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is transmitted to the pulley 17 via the input gear d3. This
force drives the timing belt 24 extended between the
pulleys 17 and 27 and 28. The pulley 28 rotates the
coaxially coupled pulley 30 to drive the traverse belt 21
extended between the pulleys 30 and 31, in the direc-
tion of arrow F1 (see Figure 3).

[0023] On the other hand, when the pulley 27 is
rotationally driven, the gear e coaxially coupled to the
pulley 27 is rotated to rotate the gear f meshing with the
gear e, in the reverse direction. Then, the coaxially cou-
pled pulley 34 is rotated to rotate the pulley 33 through
the timing belt 25. As a result, the coaxially and inte-
grally pulley 32 is rotated to drive the traverse belt 22
extended between the pulleys 29 and 32, in a direction
(in Figure 3, the direction of arrow F2) reverse to that of
the traverse belt 21.
[0024] Such a mechanism enables the upper and
lower traverse belts 21, 22 to circumferentially move in
opposite directions to exchange the yarn S between the
upper and lower traverse guides 40, 40 provided on the
respective traverse belts 21, 22 in order to reciprocate
the yarn S within a predetermined range corresponding
to the winding width of the package P.
[0025] Between the traverse device T and the wind-
ing device A, there is a problem associated with the
reverse rotation of the winding device A during knotting.
During the reverse rotation of the winding device A, an
error conventionally occurs in exchanging the yarn
between the traverse guides 40, 40 due to the reverse
rotation of the traverse mechanism section 20 inter-
locked and coupled with the winding device A via the
speed change mechanism section 10. Thus, the speed
change mechanism section 10 according to the present
invention is configured to prevent the traverse mecha-
nism section 20 from operating reversibly during knot-
ting. This configuration is explained below.
[0026] Figure 4 is referenced. As described below,
the output gear 15 is adapted to be urged by a spring 16
to mesh with a rotating plate 14. A guide member 15d
protrudes radially outward from the lower end of a boss
section 15b of the output gear 15, as shown in Figures
4 and 7. On the other hand, as shown in Figure 7, a
clutch arm 71 is supported at a fulcrum 71a so as to
rotate freely, a plate 72 is installed on one side of the
clutch arm 71, and the tip of the plate 72 is placed near
and above the guide member 15d. An abutting section
71b is formed at the other end of the clutch arm 71 and
abuts on a cam portion 70b of a rotating member 70.
[0027] The rotating member 70 is interlocked with a
control section (not shown in the drawings) of the auto-
matic winder apparatus, and is rotationally moved
around a fulcrum 70a in the direction of arrow F3 during
knotting. Then, the abutting section 71b is removed
from the cam portion 70b to rotationally move the clutch
arm 71 in the direction of arrow F4 in Figure 7. Corre-
spondingly, the plate 72 is rotationally moved to press
the guide member 15d in the downward direction of Fig-
ures 4 and 7. The output gear 15 is moved downward

against the urging force of the spring 16 to move the
output gear 16 downward, thereby releasing balls 15a,
15a, ... from clutch holes 14b, 14b, ... to block power to
the traverse mechanism section 20.

[0028] Due to this configuration, if the yarn defect
detector 53 detects a defect in the yarn S and cuts the
yarn S for knotting, the drum 6 is reversibly rotated to
capture the upper yarn, and the clutch arm 71 is oper-
ated to release the output gear 15 from the rotating
plate 14 in order to block power transmission to the
traverse mechanical section 20, thereby preventing the
traverse device T from operating reversibly. This config-
uration prevents the exchange of the yarn S between
the traverse guides 40, 40 resulting from the reverse
rotation operation, thereby solving problems such as
yarn delivery errors to improve the operability of the
winder apparatus.
[0029] When the rotating member 70 is rotated
once, the abutting section 71b of the clutch arm 71 is
lifted on the cam portion 70b to rotationally move the
clutch arm 71 to release the pressure of the output
gear15 on the guide member 15d. Consequently, the
output gear 15 again meshes with the rotating plate 14
being urged by the spring 16, thereby allowing the
traverse device T to start driving. In this case, since the
rotating plate 14 and the output gear 15 mesh with each
other at only one position, as described below, the
reciprocating movement of the traverse device T syn-
chronizes with the positions of the guide grooves 7, 7 in
the drum 6 to enable a stable winding process to be
continued.
[0030] Next, a configuration of the speed change
mechanism 10 according to the present invention is
described with reference to Figures 4 to 8.
[0031] In Figure 4, the input gear 13 meshes with
the gear c installed coaxially with the gear b, and a pin
13a is installed using bolts or the like in the input gear
13. The rotating plate (also functioning as a clutch plate)
14 is disposed near and below the input gear 13, and
the pin 13a of the input gear 13 penetrates through a
long hole 14a in the rotating plate 14. In addition, as
shown in Figure 5, the rotating plate 14 has a plurality of
(in this embodiment, three) clutch holes 14b, 14b, ...
machined therein.
[0032] In addition, the output gear 15 is axially slid-
ably supported on the rotating shaft 12 shared by the
rotating plate 14, and the plurality of (in this embodi-
ment, three) balls 15a, 15a, ... are buried in the gear 15,
as shown in Figure 6. Furthermore, the output gear 15
has the boss section 15b protruding in the direction of
the rotating shaft 12 and opposite to the rotating shaft
14, a circumferential spring receiving hole 15c is pro-
vided in the lower part of the boss section 15 as shown
in Figure 4, and the spring 16 is buried in the spring
receiving hole 15c. The other end of the spring 16 is
supported on and fixed to a case side of the speed
change mechanism section 10 so that the elastic force
of the spring 16 urges the output gear 15 toward the
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rotating plate 14.

[0033] The balls 15a, 15a, ... are arranged on the
output gear 15 at an un-equal interval. According to this
embodiment, the angle between the adjacent balls 15a,
15a is 130, 100, and 130 degrees. The clutch holes 14b,
14b, ... of the rotating plate (that is also a clutch plate)
14 are also arranged on the rotating plate 14 at the
intervals of 130, 100, and 130 degrees. That is, by using
such an arrangement for the balls 15a and the clutch
holes 14b, the rotating plate 14 and the output gear 15
can be meshed with each other for integral rotations at
only one position and cannot be connected with a free
phase. The arrangement of the balls 15a, 15a, ... and
the clutch holes 14b, 14b, ... is not limited to the above
embodiment as long as the connection can be made
with only one phase.
[0034] In addition, if the package P comprises a
conical or conical trapezoid winding package Instead of
a cylindrical cheese winding package, the traverse
speed must be varied between a small diameter section
and a large diameter section. The embodiment shown
in Figure 4 corresponds to a cone winding package.
This configuration is described below. In Figure 4, the
input gear 13 and the rotating shaft 14 are interlocked
and coupled with each other via the pin 13a, but if the
input shaft 11 that is the axis of the input gear 13 and
the rotating shaft 12 that is the axis of the rotating shaft
14 are placed on the same axis, both gears 13, 14 are
moved at the sane rotation speed.
[0035] If, however, the input gear 13 and the rotat-
ing plate 14 become eccentric (not eccentric thereto in
the drawing), the pin 13a is moved within the long hole
14a in the rotating plate 14 while the input gear 13
rotates once. That is, the distance between the pin 13a
and the rotating shaft 12 of the rotating plate 14 varies
over time. This means that while the pin 13a is rotated
at a constant circumferential speed, the angular speed
of the rotating plate 14 varies. The eccentric distance
between the input gear 13 and the rotating plate 14 may
be used to adjust the speed change ratio so that the
traverse speed is highest on the smaller diameter side
of the cone whereas it is lowest on the larger diameter
side.
[0036] Figure 8 shows the speed change mecha-
nism section 10 in a cheese winding device. In this
case, the traverse speed of the traverse device T may
be constant, eliminating the needs for the rotating plate
14. Accordingly, in Figure 8, a clutch hole 13a is dis-
posed in the input gear 13 to constitute a ball clutch
device between the input gear 13 and the output gear
15. The speed change mechanism section 10 in Figure
4, however, can be used for cheese winding packages
by arranging the input shaft 11 and the rotating shat 12
on the same axis without eccentricity.
[0037] The adjustment of the eccentric distance is
one important element for synchronizing the operation
of the traverse device T with the operation of the wind-
ing device A. Next, the adjustment of synchronism

between the traverse device T and the drum 6 of the
winding device A is described. As described above, the
guide grooves 7, 7 for preventing from yarn stitching are
formed near the respective lateral ends of the surface of
the drum 6 and in part of the circumference of the drum
6. The operation for guiding the yarn through the guide
grooves 7, 7 must be synchronized with the operation of
the traverse device T.

[0038] It is meaningless if the guide grooves 7, 7 in
the drum 6 are not located on the front surface side, that
is, on the yarn passage when the traverse guides 40, 40
transferred by the traverse belts 21, 22 of the traverse
device T have moved to the laterally opposite ends for
reciprocating operations. Thus, the clutch configuration
of the rotating plate 14 and output gear 15 of the speed
change mechanism section 10 is effective. Since the
balls 15a, 15a, ... in the output gear 15 mesh with the
clutch holes 14b, 14b, ... in the rotating plate 14 at only
one circumferential position, adjustments may be made
such that the rotating plate 14 and the output gear 15
mesh with each other when the guide grooves 7, 7 are
located at the front surface position while the traverse
guides 40, 40 are located at the laterally opposite ends.
With such adjustments, even if driving Is transmitted
without synchronism between the position of the guide
grooves 7, 7 and the position of the traverse guides 40,
40, no drive force is transmitted to the traverse device T
until the rotating plate 14 and the output gear meshes
with each other, that is, the traverse device T is not
driven until these components synchronize with each
other.
[0039] Although this embodiment controls the con-
nection and disconnection of the clutch device using the
cam portion and clutch arm 71 of the rotating member
70, an air cylinder or a solenoid may of course be used
for electric control and the present invention is not lim-
ited to this embodiment.
[0040] In addition, although this embodiment has
shown a belt type device as an example of the traverse
device T, the traverse device may be, for example, of a
rotatable blades type, which provides similar effects in
the configuration comprising the above speed change
mechanism section and the clutch mechanism.
[0041] Due to the above configuration, the traverse
device according to the present invention has the follow-
ing effects: In the automatic winder, the clutch device is
interposed between the drive source and the traverse
mechanism section, and when a yarn is knotted, the
clutch device is disconnected to block power transmis-
sion to the traverse mechanism section. Thus, when a
defect is found in the yarn and If the yarn is cut and knot-
ted, the delivery of the yarn resulting from the reverse
rotation operation of the traverse device is prevented to
solve problems such as yarn delivery errors, thereby
improving the operability of the winder apparatus.
[0042] In addition, in the automatic winder, the
clutch device is interposed between the drive source
and the traverse mechanism section, the clutch device

7 8

5

10

15

20

25

30

35

40

45

50

55



EP 1 018 479 A2

6

can be connected only with a set phase, and the rota-
tional movement of the drum of the winding device syn-
chronizes with the reciprocating movement of the
traverse mechanism section. This configuration enables
synchronism between the state where the yarn, which is
reciprocated in the traverse device, is located at the lat-
erally opposite ends and the state where the yarn is
guided to the yarn stitching preventing guide grooves
provided in the drum of the winding device. Even if driv-
ing is transmitted without the synchronism, no drive
force is transmitted to the traverse device, and the
traverse device cannot be driven until these states syn-
chronize with each other, thereby enabling a smooth
and stable winding process.

[0043] In addition the clutch device comprises the
ball clutch comprising the output gear having the plural-
ity of gears buried therein and the clutch plate having
the plurality of clutch holes, and the output gear and the
clutch plate mesh with each other only with a set phase.
As a result, a single configuration can be used to syn-
chronize the winding device with the traverse device,
thereby enabling an inexpensive and stable winding
process.

Claims

1. A traverse device for an automatic winder charac-
terized in that a clutch device is interposed between
a drive source and a traverse mechanism section
and in that when knotting operation is carried out,
the clutch device is disconnected to block power
transmission to the traverse mechanism section.

2. A traverse device for an automatic winder charac-
terized In that a clutch device is interposed between
a drive source and a traverse mechanism section,
in that the clutch device can be connected only with
a set phase, and in that the rotational movement of
a drum of a winding device synchronizes with the
reciprocating movement of the traverse mechanism
section.

3. A traverse device for an automatic winder as in
Claim 2 characterized in that said clutch device
comprises a ball clutch comprising an output gear
having a plurality of balls buried therein and a clutch
plate having a plurality of clutch holes and in that
the output gear and the clutch plate mesh with each
other only with a set phase.

4. A traverse device for an automatic winder as in any
one of Claims 1 to 3 characterized in that said
traverse device is a belt traverse device.
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