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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to a kink prevent-
ing device that prevents kink occurring in a yarn supplied
from a yarn supplying bobbin.

Description of Related Art

[0002] Inan automatic winder, for example, when yarn
breakage or yarn cutting occurs during a winding oper-
ation or when a new yarn supplying bobbin is supplied,
an upper yarn on a yarn winding bobbin side and a lower
yarn on the yarn supplying bobbin side need to be spliced.
To achieve this, the automatic winder may comprise an
upper yarn catching and guiding device that catches and
guides a yarn end on the yarn winding bobbin side to a
yarn splicing device and a lower yarn catching and guid-
ing device that catches and guides a yarn end on the
yarn supplying bobbin side to the yarn splicing device.
Each of the upper yarn catching and guiding device and
the lower yarn catching and guiding device can be con-
figured as, for example, a pivotally moving arm that can
suck a yarn from a tip thereof.

[0003] An automatic winder of this kind is disclosed in,
for example, the Unexamined Japanese Patent Applica-
tion Publication (Tokkai-Hei) No. 11-49433. The auto-
matic winder in the Unexamined Japanese Patent Appli-
cation Publication (Tokkai-Hei) No. 11-49433 comprises
a suction arm as the upper yarn catching and guiding
device, and a relay pipe as the lower yarn catching and
guiding device.

[0004] In the automatic winder, when yarn breakage
or yarn cutting or the like occurs during a winding oper-
ation performed with the yarn winding bobbin rotated, the
upper yarn is wound around the yarn winding bobbin ro-
tating because of inertia, and the lower yarn is held by
appropriate trap means. A yarn splicing operation is then
performed as follows.

[0005] That is, the yarn winding bobbin that has
stopped rotating is reversed to unwind the upper yarn.
The yarn end of the upper yarn is sucked and caught in
the tip of the suction arm and then guided to the yarn
splicing device. Furthermore, almost at the same time,
the yarn end of the lower yarn held by the trap means is
sucked and caught in the tip of the relay pipe. The lower
yarn is thus unwound from the yarn supplying bobbin and
guided to the yarn splicing device. Then, the yarn ends
of the upper and lower yarns are spliced by the yarn splic-
ing device. The winding operation is then resumed.
[0006] On the other hand, when all of the yarn on the
yarn supplying bobbin is wound around the yarn winding
bobbin and a new yarn supplying bobbin is supplied, the
yarn splicing operation is performed as follows.

[0007] That is, the yarn winding bobbin that has
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stopped rotating is reversed to unwind the upper yarn.
The yarn end of the upper yarn is sucked and caught in
the tip of the suction arm and then guided to the yarn
splicing device. Furthermore, almost at the same time,
the yarn end of the yarn (lower yarn) on the new yarn
supplying bobbin side is blown up by an air stream and
sucked and caught in the tip of the relay pipe. The lower
yarn is unwound from the yarn supplying bobbin, with the
yarn end of the lower yarn guided to the yarn splicing
device through the relay pipe. Then, the yarn ends of the
upper and lower yarns are spliced by the yarn splicing
device. The winding operation is then resumed.

[0008] During the above-described yarn splicing oper-
ation, kink may occur in the yarn unwound from the yarn
supplying bobbin. The kink as used herein refers to a
possible defect in the yarn in which the yarn kinks up and
gets spirally entangled. The kink is a defect that may
occur when the lower yarn is unwound with no tension
applied to the yarn.

[0009] Thus, the automatic winder in the Unexamined
Japanese Patent Application Publication (Tokkai-Hei)
No. 11-49433 comprises a kink preventor (kink prevent-
ing device) that prevents kink by applying tension to the
yarn. The kink preventing device is configured such that
when yarn breakage occurs, a rotary solenoid causes a
kink preventing lever to abut against the yarn supplying
bobbin before the relay pipe starts an operation of suck-
ing the yarn end on the yarn supplying package side. In
the kink preventing device in the Unexamined Japanese
Patent Application Publication (Tokkai-Hei) No.
11-49433, the relay pipe sucks the yarn end on the sup-
plying package side, with the kink preventing lever abut-
ting against the yarn supplying bobbin. In this case, a
pressing force exerted by the kink preventing lever to
press the yarn supplying package is such that the yarn
is prevented from being drawn out from the yarn supply-
ing package by the suction force of the relay pipe.

BRIEF SUMMARY OF THE INVENTION

[0010] However, since the kink preventing device in
the Unexamined Japanese Patent Application Publica-
tion (Tokkai-Hei) No. 11-49433 is configured such that
the rotary solenoid allows the kink preventing lever to
abut against the yarn supplying package, the pressing
force of the kink preventing device is difficult to adjust.
In particular, in many cases, the type of the yarn to be
wound by the automatic winder is frequently changed in
order to meet the recent need for high-mix low-volume
production. However, the configuration in the Unexam-
ined Japanese Patent Application Publication (Tokkai-
Hei) No. 11-49433 fails to vary the pressing force of the
kink preventing lever depending on the situation. Thus,
for example, the pressing force is excessively strong for
a thin yarn, which may thus be broken or damaged. On
the other hand, the pressing force is excessively weak
for a thick yarn, so that more yarn than required may be
unwound. Thus, the appropriate yarn splicing operation
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fails to be preformed.

[0011] The present invention has been made in view
of the above-described circumstances. An object of the
present invention is to provide a kink preventing device
for an automatic winder which can precisely and flexibly
adjust the tension applied to the yarn during the yarn
splicing operation.

[0012] The problems to be solved by the present in-
vention have been described. Now, means for solving
the problems and the effects of the means will be de-
scribed below.

[0013] A first aspect of the present invention provides
a kink preventing device that contacts with at least a part
of a yarn supplying bobbin to apply tension to a yarn
unwound from the yarn supplying bobbin to prevent kink.
The kink preventing device is configured as follows. That
is, the kink preventing device comprises a contact portion
that can contact with the yarn supplying bobbin and a
stepping motor that moves the contact portion.

[0014] Thus, the stepping motor the rotation angle of
which can be accurately controlled can be used to pre-
cisely control pressing of the yarn supplying bobbin by
the contact portion. Furthermore, changing the rotation
angle of the stepping motor allows adjustment of a press-
ing force exerted on the yarn supplying bobbin by the
contact portion. This facilitates the operation of adjusting
the tension of the yarn during a yarn splicing operation.
As a result, operational efficiency is improved.

[0015] The above-described kink preventing device is
preferably configured as described below.

[0016] Thatis, the kink preventing device comprises a
shaft portion to which rotation of the stepping motor is
transmitted, a pivotally moving portion attached to the
shaft portion and rotating integrally with the shaft portion,
and a spring portion provided between the pivotally mov-
ing portion and the contact portion. Furthermore, the con-
tact portion is pivotally movably attached to the shaft por-
tion. The stepping motor pivotally moves the pivotally
moving portion to allow the contact portion to be pivotally
moved by a biasing force of the spring portion.

[0017] Thus, the pivotally moving portion moves piv-
otally to deform the spring portion. The spring force of
the spring then acts to restore the original state thereof.
The contact portion can thus be stably pressed against
the yarn supplying bobbin. Furthermore, by allowing the
stepping motor to control the pivotal movement angle of
the pivotally moving portion, the deformation amount of
the spring portion can be adjusted to precisely and easily
control a force pressing the contact portion against the
yarn supplying bobbin.

[0018] Inthe kink preventing device, the spring portion
is preferably a torsion spring.

[0019] Thus, a compact configuration can be provided
in which the pivotally moving portion moves pivotally to
allow adjustment of the pressing force exerted on the
yarn supplying bobbin by the contact portion.

[0020] The kink preventing device preferably compris-
es a control portion which controls the stepping motor
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such that the contact portion is contacted with the yarn
supplying bobbin and which can vary the rotation angle
of the stepping motor on the basis of which the contact
portion is pressed against the yarn supplying bobbin.
[0021] Thus, the control potion can be utilized to elec-
trically adjust the rotation angle of the stepping motor.
This allows easy adjustment of the pressing force exerted
on the yarn supplying bobbin by the contact portion.
[0022] In the kink preventing device, the contact por-
tion preferably comprises a brush portion that can contact
with the yarn supplying bobbin.

[0023] Thus, alarge area of the brush portion can con-
tact with and press the yarn supplying bobbin. Conse-
quently, an appropriate tension can be stably applied to
between the contact portion and the yarn supplying bob-
bin. Possible kink can therefore be effectively prevented.
[0024] Furthermore, a second aspect of the present
invention provides an automatic winder comprising the
above-described kink preventing device.

[0025] Other features, elements, processes, steps,
characteristics and advantages of the present invention
will become more apparent from the following detailed
description of preferred embodiments of the present in-
vention with reference to the attached drawings.

BRIEF DESCRIPION OF THE DRAWINGS
[0026]

Figure 1 is a side view of a winder unit according to
an embodiment of the present invention.

Figure 2 is a front view showing a general configu-
ration of the winder unit.

Figure 3 is a front view of a kink preventor.

Figure 4 is a plan view showing the kink preventor
in a standby state.

Figure 5 is a plan view showing the kink preventor
in a contact state.

Figure 6 is a perspective view showing that during
yarn splicing, the kink preventor acts on a yarn un-
wound from a yarn supplying bobbin.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0027] Preferred embodiments of the present inven-
tion will be described below with reference to the draw-
ings. Figure 1 is a side view of a winder unit 10 provided
in an automatic winder according to an embodiment of
the present invention. Figure 2 is a front view showing a
general configuration of the winder unit 10.

[0028] The winder unit 10 shown in Figures 1 and 2
winds a yarn 20 unwound from a yarn supplying bobbin
21 while traversing the yarn 20, to form a package 30
with a predetermined length and a predetermined shape.
An automatic winder according to the present embodi-
ment comprises a plurality of the winder units 10 arranged
in a line, and a machine frame control device (not shown
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in the drawings) located at one end the arrangement of
the winder units 10 in a direction in which the winder units
10 are arranged.

[0029] Each of the winder units 10 comprises a unit
frame 11 (Figure 1) provided on one lateral side of the
winder unit 10 in a front view, and a winding unit main
body 16 provided on a side of the unit frame 11.

[0030] The winding unit main body 16 comprises a cra-
dle 23 configured to be able to hold the yarn supplying
bobbin 22, and a winding drum (traverse drum) 24 that
traverses a yarn 20, while rotating the yarn winding bob-
bin 22. The cradle 23 is configured to be swingable in a
direction in which the cradle 23 approaches or leaves the
winding drum 24. Thus, the package 30 contacts with or
leaves from the winding drum 24. As shown in Figure 2,
in this configuration, a spiral traverse groove 27 is formed
in an outer peripheral surface of the winding drum 24 so
that the yarn 20 is traversed through the traverse groove
27.

[0031] The cradle 23 comprises a liftup mechanism
and a package brake mechanism (neither of the mech-
anisms are shown in the drawings). When the yarn 20 is
broken, the liftup mechanism can elevate the cradle 23
to separate the package 30 from the winding drum 24.
The package brake mechanism is configured to stop ro-
tating the package 30 gripped by the cradle 23 at the
same time when the cradle 23 is elevated by the liftup
mechanism.

[0032] The winding unit main body 16 is configured a
balloon controller (unwinding assisting device) 12, a ten-
sioning device 13, a splicer device 14 as a yarn splicing
device, and a clearer 15 (yarn thickness detector) 15 are
arranged in this order from the yarn supplying bobbin 21
side, in a yarn traveling route between the yarn supplying
bobbin 21 and the winding drum 24.

[0033] As shown in Figure 1, the winder unit 10 com-
prises a magazine-type supply device 60 that supplies
the yarn supplying bobbin 21. In Figure 2, the illustration
of the magazine-type supply device 60 is omitted in order
to illustrate the kink preventor 17 in detail. As shown in
Figure 1, the magazine-type supply device 60 comprises
a magazine holding portion 61 extending obliquely for-
ward and upward from a lower portion of the winder unit
10, and a bobbin housing device 62 attached to a tip of
the magazine holding portion 61.

[0034] The bobbin housing device 62 comprises a
magazine pocket 63 in which a plurality of housing holes
are formed in a circle. A supplying bobbin 70 can be set
in each of the housing holes in an inclined posture. The
magazine pocket 63 can be intermittently drivingly fed
by a motor (not shown in the drawings). This intermittent
driving and a control valve (not shown in the drawings)
provided in the magazine pocket 63 enable the supplying
bobbins 70 to be dropped one by one onto a bobbin sup-
ply path (not shown in the drawings) in the magazine
holding portion 61. The supplying bobbin 70 supplied to
the bobbin supply path is guided to the supplying bobbin
holding portion 71 while remaining in the inclined posture.
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[0035] The supplying bobbin holding portion 71 com-
prises a pivotally moving means (not shown in the draw-
ings). The supplying bobbin holding portion 71 thus piv-
otally move the supplying bobbin 70 received via the bob-
bin supply path so that the supplying bobbin 70 is raised
from the inclined posture to an upright posture. Thus, the
supplying bobbin 70 is appropriately supplied to the lower
portion of the winding unit main body 16 as the yarn sup-
plying bobbin 21. The winder unit 10 can then perform a
winding operation.

[0036] The balloon controller 12 lowers a regulating
member 40 that covers a core tube of the yarn supplying
bobbin 21, in conjunction with unwinding of the yarn from
the yarn supplying bobbin 21. The balloon controller 12
thus assists in unwinding the yarn from the yarn supplying
bobbin 21. The regulating member 40 contacts with a
balloon formed above the yarn supplying bobbin 21 by
the rotation and centrifugal force of the yarn 20 from the
yarn supplying bobbin 21. The regulating member 40
thus applies the appropriate tension to the balloon to as-
sist in unwinding the yarn 20. A sensor (not shown in the
drawings) is provided in the vicinity of the regulating
member 40 to detect a chase portion of the yarn supplying
bobbin 21. When the sensor detects that the chase por-
tion is being lowered, then the regulating member 40 can
be lowered in conjunction with the lowering of the chase
portion by an air cylinder (not shown in the drawings).
[0037] Furthermore, a kink preventor 17 is located in
the vicinity of the balloon controller 12 as a kink prevent-
ing device that prevents kink during a yarn splicing op-
eration. The kink preventor 17 will be described below in
detail.

[0038] The tensioning device 13 applies a predeter-
mined tension to the traveling yarn 20. The tensioning
device 13 may be of, for example, a gate type having
movable comb teeth arranged with respect to fixed comb
teeth. The movable comb teeth can be pivotally moved
by a rotary solenoid so as to be engaged with or released
from the fixed comb teeth. The tensioning device 13 can
apply the given tension to the yarn 20 being wound, to
improve the quality of the package 30.

[0039] When for example, the yarn 20 is cut because
of a yarn defect detected by a clearer 15 or a yarn break-
age occurs during unwinding of the yarn 20 from the yarn
supplying bobbin 21, the splicer device 14 splices alower
yarn on the yarn supplying bobbin 21 side and an upper
yarn on the package 30 side. For example, the splicer
device 14 may be of a mechanical type or may use a fluid
such as compressed air.

[0040] The clearer 15 is configured to detect a defect
by using an appropriate sensor to detect the thickness
of the yarn 20. The clearer 15 unit is configured to be
able to detect a yarn defect such as slab by allowing an
analyzer 52 (Figure 2) to process a signal from the sensor
of the clearer 15. The clearer 15 can also function as a
sensor that senses whether or not the yarn 20 is present.
A cutter (not shown in the drawings) is installed in the
vicinity of the clearer 15 to immediately cut the yarn 20
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when the clearer 15 detects a yarn defect.

[0041] Afirst relay pipe 25 and a second relay pipe 26
are provided below and above the splicer device 14; the
first relay pipe 25 catches and guides the lower yarn on
the yarn supplying bobbin 21 side, and the second relay
pipe 26 catches and guides the upper yarn on the pack-
age 30 side. A suction port 32 is formed at a tip of the
first relay pipe 25, and a suction mouth 34 is provided at
a tip of the second relay pipe 26. An appropriate negative
pressure source is connected to each of the two relay
pipes 25, 26 to enable suction flows to be generated at
the suction port 32 and the suction mouth 34.

[0042] In this configuration, when yarn breakage or
yarn cutting occurs, the suction port 32 of the first relay
pipe 25 catches the lower yarn at a position shown in
Figures 1 and 2. The first relay pipe 25 then pivotally
moves upward around a shaft 33 to guide the lower yarn
to the splicer device 14. Furthermore, almost at the same
time, the second relay pipe 26 pivotally moves upward
from anillustrated position around a shaft 35. The suction
mouth 34 thus catches the upper yarn present on a sur-
face of the package 30 reversed by a drum driving motor
53. The second relay pipe 26 subsequently moves piv-
otally downward around the shaft to guide the upper yarn
to the splicer device 14.

[0043] The yarn 20 unwound from the yarn supplying
bobbin 21 is wound around the yarn winding bobbin 22,
located on a downstream side of the splicer device 14.
The yarn winding bobbin 22 is driven by rotationally driv-
ing the winding drum 24, located opposite the yarn wind-
ing bobbin 22. As shown in Figure 2, the winding drum
24 is coupled to an output shaft of the drum driving motor
53. The operation of the drum driving motor 53 is con-
trolled by a motor control portion 54. The motor control
portion 54 is configured so as to controllably operate and
stop the drum driving motor 53 in response to an opera-
tion signal from the unit control portion 50.

[0044] In the above-described configuration, when a
bobbin from the magazine-type supply device 60 is sup-
plied to a supplying side, the yarn winding bobbin 22 is
driven to wind the yarn 20 unwound from the yarn sup-
plying bobbin 21 around the yarn winding bobbin 22. The
package 30 of a predetermined length can thus be
formed.

[0045] Now, the configuration of the kink preventor 17
will be described with reference to Figures 3and 4. Figure
3 is a side view showing the kink preventor 17. Figure 4
is a plan view showing a standby state of the kink pre-
ventor 17.

[0046] Asshownin Figures 3 and 4, the kink preventor
17 comprises a contact portion 80 that contacts with the
yarn supplying bobbin 21 to apply a given tension to the
yarn 20, and a stepping motor 41 that pivotally moves
the contact portion 80. The contact portion 80 comprises
a pivotally movingarm 45 and a brush portion 31 provided
at a tip portion of the pivotally moving arm 45.

[0047] The brush portion 31 comprises a large number
of bristles arranged in a circular arc. The bristles have
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appropriate elasticity and are arranged so that the tips
of the bristles face obliquely upward. Thus, when the tip
portion of the pivotally moving portion 45 approaches the
yarn supplying bobbin 21 to some degree, the tips of the
bristles approach an upper portion of the core tube of the
yarn supplying bobbin 21 while being appropriately de-
formed. The tips of the bristles can press at least a part
of an outer peripheral surface of the upper part of the
core tube. To prevent a possible situation in which more
yarn than required is drawn out from the yarn supplying
bobbin 21 by the suction force of the relay pipe 10, re-
sulting in the wasted yarn, the force exerted by the brush
portion 31 to press the upper portion of the core tube of
the yarn supplying bobbin 21 is adjusted so as to prevent
the yarn 20 from being drawn out from the yarn supplying
bobbin 21 by the suction force of the relay pipe 25, into
which the yarn end is sucked. Furthermore, the force
exerted by the brush portion 31 to press the upper portion
of the core tube of the yarn supplying bobbin 21 is ad-
justed so as to be minimized while still enabling preven-
tion of excessive draw-out of the yarn 20 from the yarn
supplying bobbin 21 and thus prevention of kink. Such
adjustment of the pressing force can also be precisely
achieved by the stepping motor 41.

[0048] An output shaft 44 that is a shaft portion of the
stepping motor 41 is located in a vertical direction and
includes a tip projecting upward. An insertion hole (not
shown in the drawings) is formed at a base end portion
of the pivotally moving arm 45 so that the output shaft 44
of the stepping motor 41 can be inserted through the
insertion hole. The pivotally moving arm 45 is rotatable
relative to the output shaft 44 of the stepping motor 41.
[0049] A pivotally moving portion 43 is fixed to a tip
portion of the output shaft 44 of the stepping motor 41.
The pivotally moving portion 43 is configured to rotate
integrally with the output shaft 44. A stopper 47 is pro-
trusively formed integrally with the pivotally moving por-
tion 43. The stopper 47 is configured to be able to abut
against a side surface of the pivotally moving arm 45.
Furthermore, the kink preventor 17 comprises a torsion
spring 42 that elastically couples the pivotally moving por-
tion 43 and the pivotally moving arm 45 together. The
output shaft 44 is inserted through a coil portion of the
torsion spring 42.

[0050] One end of a spring wire of the torsion spring
42 is locked on the pivotally moving portion 43. The other
end is locked on the pivotally moving arm 45. Thus, the
torsion spring 42 generates a biasing force, which acts
to rotate the pivotally moving arm 45 counterclockwise
in Figure 4 relative to the pivotally moving portion 43.
Thus, in a standby position shown in Figure 4, the pivot-
ally moving arm 45 is stationary with the stopper 47 of
the pivotally moving arm 45 contacting the side surface
thereof.

[0051] As shown in Figure 2, the stepping motor 41 is
connected to a stepping motor control portion 51. The
stepping motor control portion 51 outputs a driving pulse
signal to the stepping motor 41 to drive the stepping motor
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41. The stepping motor control portion 51 is connected
to the unit control portion 50 to enable the kink preventor
17 to be controlled in conjunction with the control of the
splicer device 14, the clearer 15, the balloon controller
12, and other portions.

[0052] Furthermore, the automatic winder according
to the present embodiment comprises an operation por-
tion 90 to which the unit control portion 50 is connected.
An operator can operate the operation portion 90 to set
the rotation angle (in other words, the pressing force ex-
erted on the yarn supplying bobbin 21 by the contact
portion 80) of the stepping motor 41 by, for example,
inputting a value for the angle; on the basis of the rotation
angle, the pivotally moving arm 45 presses the yarn sup-
plying bobbin 21 to prevent kink in the yarn 20.

[0053] Intheautomaticwinderaccording to the present
embodiment, the operation portion 90 is provided in each
of the winder units 10. Thus, the rotation angle of the
stepping motor 41 can be adjusted for the kink preventors
17 in the required units alone. However, the operation
portion may be provided in the machine frame control
device, which integrally manages the plurality of winder
units 10. In this case, by allowing the operation portion
to individually adjust the kink preventors 17 in the appro-
priate units, the kink preventors 17 in the required units
alone can be adjusted as described above.

[0054] Now, a kink preventing method performed by
the kink preventor 17 will be described with reference to
Figures 4, 5, and 6. Figure 5 is a plan view showing that
the brush portion 31 of the kink preventor 17 is in contact
with the yarn supplying bobbin 21. Figure 6 is a perspec-
tive view showing that the yarn 20 is unwound from the
yarn supplying bobbin 21 with the brush portion 31
pressed against the yarn supplying bobbin 31.

[0055] While the winder unit 10 is performing the wind-
ing operation, the stepping motor control portion 51 con-
trols the stepping motor 41 to bring the pivotally moving
portion 43 to rest at a position shown in Figure 4. Then,
the action of the torsion spring 42 brings the pivotally
moving arm 45 to rest in contact with the stopper 47 of
the pivotally moving portion 43. Thus, the contact portion
80 is placed in a standby position shown in Figure 4. In
this state, the brush portion 31 of the pivotally moving
arm 45 is sufficiently separated from the yarn supplying
bobbin 21 instead of contacting with the yarn supplying
bobbin 21. Consequently, when the regulating member
40 of the balloon controller 12 is moved to control the
balloon, the pivotally moving arm 45 and the like are pre-
vented from obstructing the movement.

[0056] On the other hand, when the yarn splicing op-
eration needs to be performed by the splicer device 14
as a result of yarn breakage or the like, the unit control
portion 50 retracts the regulating member 40 of the bal-
loon controller 12 upward and then transmits an opera-
tion signal to the stepping motor control portion 51. Upon
receiving the operation signal, the stepping motor control
portion 51 transmits a driving pulse signal to the stepping
motor 41. Thus, the stepping motor 41 rotates the output
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shaft 44 through an angle corresponding to the number
of pulses to pivotally move the pivotally moving portion
43. The rotation angle of the stepping motor 41 is set via
the operation portion 90. The pivotally moving arm 45,
coupled to the pivotally moving portion 43 via the torsion
spring 42, moves pivotally in conjunction with the pivotal
movement of the pivotally moving portion 43.

[0057] Inthe meantime, the brush portion 31, attached
to the tip side of the pivotally moving arm 45, comes into
contact with an upper end of the yarn supplying bobbin
21. The subsequent pivotal movement of the pivotally
moving arm 45 is inhibited by the yarn supplying bobbin
21. Thus, further pivotal movement of pivotally moving
portion 43 deforms the torsion spring 42 so as to move
the opposite ends of the spring wire further away from
each other. Consequently, the spring force of the torsion
spring 42 increases gradually.

[0058] Figure 5 shows a contact state in which the piv-
otally moving portion 43 is further pivotally moved
through an angle A after the brush portion 31 of the piv-
otally moving arm 45 has come into contact with the yarn
supplying bobbin 21. In this state (when the contact por-
tion 80 shown in Figures 5 and 6 is in a contact position),
the spring force of the torsion spring 42 presses the piv-
otally moving arm 45 against the yarn supplying bobbin
21 to contact the brush portion 31 with the core tube at
the upper end of the yarn supplying bobbin 21.

[0059] Thus, when the first relay pipe 25 catches and
guides the yarn on the yarn supplying bobbin 21 side to
the splicer device 14 for the yarn splicing operation, an
appropriate tension is applied to the yarn 20 unwound
from the yarn supplying bobbin 21 to prevent kink. Fur-
thermore, the appropriate tension is applied to the yarn
20 unwound from the yarn supplying bobbin 21 to adjust
the amount of yarn 20 unwound from the yarn supplying
bobbin 21 so as to prevent an excessive amount of yarn
20 from being unwound. This in turn prevents the yarn
20 from being wasted.

[0060] In the state shown in Figures 5 and 6, the force
exerted by the brush portion 31 to press the yarn supply-
ing bobbin 21 increases consistently with the pivotal
movement angle (above-described angle A) of the piv-
otally moving portion 43 after the contact portion 80 has
come into contact with the yarn supplying bobbin 21. In
this connection, the kink preventor 17 according to the
present embodiment allows the set value of the rotation
angle of the stepping motor 41 to be varied via the oper-
ation portion 90. Consequently, the pressing force (or the
tension applied to the unwound yarn) exerted on the yarn
supplying bobbin 21 by the brush portion 31 can be easily
adjusted. For example, where the automatic winder
winds a yarn type with a smaller diameter, possible yarn
breakage can be prevented by adjustably reducing the
rotation angle of the stepping motor 41. Where the auto-
matic winder winds a yarn type with a larger diameter,
the yarn splicing operation can be smoothly performed
by adjustably increasing the rotation angle of the stepping
motor 41. Furthermore, as described above, the pressing
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force exerted on the yarn supplying bobbin 21 by the
brush portion 31 is adjusted so as to prevent the yarn 20
from being drawn out from the yarn supplying bobbin 21
by the suction port 32 in the relay pipe 25. This enables
a reduction in the yarn 20 uselessly drawn out from the
yarn supplying bobbin 21.

[0061] Moreover, even if the elastic force of the torsion
spring 42 decreases over time to reduce the spring force,
making the pressing force of the pivotally moving arm 45
insufficient, the pressing force of the pivotally moving arm
45 can be recovered to allow the appropriate tension to
be applied to the yarn 20, by controlling the rotation angle
of the stepping motor 41 so that the angle A is corre-
spondingly increased. Consequently, replacement of the
torsion spring 42 and complicated adjustment operations
can be omitted.

[0062] The pivotal movement angle of the pivotally
moving portion 43 can be precisely adjusted by changing
the number of pulses transmitted to the stepping motor
41. Consequently, the tension of the yarn 20 unwound
from the yarn supplying bobbin 21 can be easily fine-
tuned. Moreover, the pressing force of the contact portion
80 can be electrically varied without the need for a change
in mechanical arrangement such as replacement of the
torsion spring 42. Thus, the automatic winder can be eas-
ily configured such that for example, the pressing force
can be adjusted while the automatic winder is in opera-
tion.

[0063] As shown above, the kink preventor 17 accord-
ing to the present embodiment is configured so as to
contact with at least a part of the yarn supplying bobbin
21 to tense the yarn 20 being unwound, to prevent kink.
Furthermore, the kink preventor 17 comprises the contact
portion 80, which can contact with the yarn supplying
bobbin 21, and the stepping motor 41, which moves the
contact portion 80.

[0064] With this arrangement, the stepping motor 41,
which can accurately control the rotation angle, can be
used to precisely control the pressing of the contact por-
tion against the yarn supplying bobbin 21. Furthermore,
since varying the rotation angle of the stepping motor 41
enables adjustment of the pressing force exerted on the
yarn supplying bobbin 21 by the contact portion 80, the
operation of adjusting the tension of the yarn 20 during
the yarn splicing operation is facilitated. Operational ef-
ficiency is thus improved.

[0065] Furthermore, the kink preventor 17 according
to the present embodiment comprises the output shaft
44, to which the rotation of the stepping motor 41 is trans-
mitted, the pivotally moving portion 43, which is attached
to the output shaft 44 to rotate integrally with the output
shaft 44, and the torsion spring 42, provided between the
pivotally moving portion 43 and the contact portion 80.
The contact portion 80 is rotatably attached to the output
shaft 44. The stepping motor 41 pivotally moves the piv-
otally moving portion 43 to allow the contact portion 80
to be pivotally moved by the biasing force of the torsion
spring 42.
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[0066] Withthisarrangement, the pivotally moving por-
tion 43 moves pivotally to deform the torsion spring 42.
The spring force of the torsion spring 42 then acts to
restore the original state thereof. The contact portion 80
can thus be stably pressed against the yarn supplying
bobbin 21. Furthermore, by allowing the stepping motor
41 to control the pivotal movement angle of the pivotally
moving portion 43, the deformation amount of the torsion
spring 42 can be adjusted to precisely and easily control
the force pressing the contact portion 80 against the yarn
supplying bobbin 21.

[0067] Furthermore, inthe kink preventor 17 according
to the present embodiment, the pivotally moving potion
43 and the contact portion 80 are connected together via
the torsion spring 42.

[0068] This arrangementenables provision of a simple
and compact configuration in which the pivotally moving
portion 43 moves pivotally to allow the pressing force
exerted on the yarn supplying bobbin 21 by the contact
portion 80 to be adjusted.

[0069] Furthermore, the kink preventor 17 according
to the presentembodiment comprises the stepping motor
control portion 51, which is configured to control the step-
ping motor 41 so that the contact portion 80 contacts with
the yarn supplying bobbin 21. Furthermore, the stepping
motor control portion 51 can vary the rotation angle of
the stepping motor 41, on the basis of which the contact
portion 80 is pressed against the yarn supplying bobbin
21.

[0070] With this arrangement, the stepping motor con-
trol portion 51 can be utilized to electrically adjust the
rotation angle of the stepping motor 41 to allow the press-
ing force to be easily adjusted.

[0071] Furthermore, in the kink preventor 17 according
to the present embodiment, the contact portion 80 com-
prises the brush portion 31, which can contact with the
yarn supplying bobbin 21.

[0072] Withthis arrangement, alarge area of the brush
portion 31 can contact with and press the yarn supplying
bobbin 21. Thus, the appropriate tension can be stably
applied to the yarn 20 between the contact portion 80
and the yarn supplying bobbin 21. As a result, kink can
be effectively prevented.

[0073] The preferred embodiment of the present in-
vention has been described above. However, the above-
described configuration can be changed as described
below.

[0074] The torsion spring 42, provided in the kink pre-
ventor 17 according to the above-described embodi-
ment, may be omitted. The configuration can then be
changed such that for example, driving of the stepping
motor 41 is transmitted directly to the contact portion 80
for pivotal movement.

[0075] The stepping motor control portion 51 may be
omitted. The configuration can then be changed such
that the unit control portion 50 transmits the driving pulse
signal directly to the stepping motor 41.

[0076] In the above-described embodiment, the pivot-
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ally moving portion 43 as a separate component is fixed
to the output shaft 44 of the stepping motor 41. However,
the configuration can be changed such that the output
shaft 44 of the stepping motor 41 is processed to form
the pivotally moving portion integrally with the output
shaft 44.

[0077] Inthe above-described embodiment, the pivot-
ally moving portion 43 is fixed directly to the output shaft
44 of the stepping motor 41. Instead, the configuration
can be changed such that for example, with the output
shaft 44 coupled to an input shaft of a speed reducing
mechanism, the pivotally moving portion is fixed to an
output of the speed reducing mechanism.

[0078] Furthermore, the configuration can be changed
such that the pivotally moving portion 43 and the contact
portion 80 (pivotally moving arm 45) are connected to-
gether via an elastic body such as any of various springs
such as a tension spring and a leaf spring or rubber in-
stead of the torsion spring 42.

[0079] The brush portion 31, provided in the contact
portion 80 in the above-described embodiment, may be
omitted. The configuration can be changed such that for
example, the pivotally moving arm 45 directly presses
the yarn supplying bobbin 21.

[0080] The above-described embodiment is config-
ured such that the rotation angle of the stepping motor
41 (the pivotal movement angle of the pivotally moving
portion 43) is set by inputting a numerical value directly
via the operation portion 90. However, the configuration
can be changed such that rotation angles corresponding
to yarn types are stored in the unit control portion 50 or
the like so that one of the yarn types displayed on the
operation portion 90 is selected to allow a number of driv-
ing pulses corresponding to the stored angle are trans-
mitted to the stepping motor 41.

[0081] The winder unit 10 according to the above-de-
scribed embodiment uses the magazine type supply de-
vice 60 to supply the yarn supplying bobbin 21. However,
the present invention is not limited to this configuration.
The configuration can be changed such that for example,
the yarn supplying bobbin 21 is supplied to the winder
unit 10 by conveying a tray with the yarn supplying bobbin
21 set thereon along an appropriate path.

[0082] Whilethe presentinvention has been described
with respect to preferred embodiments thereof, it will be
apparent to those skilled in the art that the disclosed in-
vention may be modified in numerous ways and may as-
sume many embodiments other than those specifically
set out and described above. Accordingly, it is intended
by the appended claims to cover all modifications of the
present invention that fall within the true spirit and scope
of the invention.

Claims

1. A kink preventing device (17) that contacts with at
least a part of a yarn supplying bobbin (21) to apply
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tension to a yarn unwound from the yarn supplying
bobbin (21) to prevent kink, the device (17) being
characterized by comprising a contact portion (80)
that can contact the yarn supplying bobbin (21) and
a stepping motor (41) that moves the contact portion
(80).

The kink preventing device (17) according to Claim
1, characterized by comprising a shaft portion (44)
to which rotation of the stepping motor (41) is trans-
mitted, a pivotally moving portion (43) attached to
the shaft portion (44) and rotating integrally with the
shaft portion (44), and a spring portion (42) provided
between the pivotally moving portion (43) and the
contact portion (80), and in that the contact portion
(80) is pivotally movably attached to the shaft portion
(44), and the stepping motor (41) pivotally moves
the pivotally moving portion (43) to allow the contact
portion (80) to be pivotally moved by a biasing force
of the spring portion (42).

The kink preventing device (17) according to Claim
2, characterized in that the spring portion (42) is a
torsion spring.

The kink preventing device (17) according to any one
of Claims 1 to 3, characterized by comprising a con-
trol portion (51) which controls the stepping motor
(41) such that the contact portion (80) is contacted
with the yarn supplying bobbin (21) and which can
vary the rotation angle of the stepping motor (41) on
the basis of which the contact portion (80) is pressed
against the yarn supplying bobbin (21).

The kink preventing device (17) according to any one
of Claims 1 to 4, characterized in that the contact
portion (80) comprises a brush portion (31) that can
contact with the yarn supplying bobbin (21).

An automatic winder comprising the kink preventing
device (17) according to any one of Claims 1 to 5.
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