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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a yarn winding
machine adapted to form a package by winding a spun
yarn.

2. Description of the Related Art

[0002] Conventionally, there is known a yarn winding
machine adapted to wind a spun yarn by rotating a bobbin
andforming a package on the bobbin (see e.g., Japanese
Unexamined Patent Publication No. 2011-144029). The
yarn winding machine includes a catching section adapt-
ed to catch a yarn end of the package, and a yarn joining
section adapted to join yarn ends.

[0003] As illustrated in FIG. 8A, a catching section 8c
catches a yarn end YEc by sucking air. The catching
section 8c is swung while sucking and holding the yarn
end YEc to pull out a spun yarn Yc from a package Pc.
The yarn joining section joins a yarn end YEc of the spun
yarn Yc pulled out from the package Pc and a yarn end
from a yarn supplying bobbin (not illustrated). By joining
the yarn end YEc from the package Pc and the yarn end
from the yarn supplying bobbin, the yarn winding ma-
chine can resume forming of the package Pc. An oper-
ation rate of the yarn winding machine is influenced by
whethernot the catching ofthe yarn end YEc by the catch-
ing section 8c is successful.

[0004] As illustrated in FIG. 8B, if the catching section
8c cannot catch the yarn end YEc, the yarn joining op-
eration cannot be performed. The operation of the yarn
winding machine thus needs to be stopped, and the op-
eration rate of the yarn winding machine lowers. As illus-
trated in FIG. 8C, if the catching section 8c sucks a middle
partofthe spunyarn Yc, the yarn joining operation cannot
be performed. The operation of the yarn winding machine
thus needs to be stopped, and the operation rate of the
yarn winding machine lowers. As illustrated in FIG. 8D,
if the catching section 8c sucks the middle part of the
spun yarn Yc and the spun yarn Yc is broken, a waste
yarn W is mixed into the package Pc.

BRIEF SUMMARY OF THE INVENTION

[0005] An object of the present invention is to provide
ayarnwinding machine capable of easily catching a yarn
end of a package formed by winding a spun yarn.

[0006] A first aspect of the invention relates to a yarn
winding machine adapted to form a package by winding
a spun yarn. A yarn winding machine according to an
embodiment of the present invention includes a bobbin
holding section, a yarn information detecting section, a
package driving section, and a control section. The bob-
bin holding section is adapted to rotatably hold a bobbin.
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The yarn information detecting section is adapted to de-
tect continuation or discontinuation of a spun yarn to be
wound around the bobbin. The package driving section
is adapted to rotate the bobbin or a package formed on
the bobbin. The control section is adapted to control the
package driving section in accordance with a detection
signal from the yarn information detecting section. When
the yarn information detecting section detects discontin-
uation of the spun yarn, the control section controls the
package driving section to stop rotation of the package
to stop ayarn end of the package at a prescribed position.
[0007] Accordingly, the yarn end of the package can
be easily caught.

[0008] A second aspect of the invention relates to the
yarn winding machine according to the first aspect. The
yarn winding machine according to the embodiment of
the present invention includes a catching section. The
catching section is adapted to catch the yarn end of the
spun yarn. The control section is adapted to control the
package driving section to stop rotation of the package
to stop the yarn end of the package in proximity of the
catching section.

[0009] Accordingly, the yarn end of the package can
be easily caught by the catching section.

[0010] A third aspectoftheinventionrelatestothe yarn
winding machine according to the second aspect. The
catching section is adapted to catch the yarn end of the
package by sucking air.

[0011] Since the rotation of the package can be
stopped to stop the yarn end of the package in proximity
to the catching section, even when catching the yarn end
by sucking air, the catching section can catch the yarn
end while avoiding the sucking of the middle part of the
spun yarn.

[0012] A fourth aspect of the invention relates to the
yarn winding machine according to the third aspect. An
imaginary line connecting a rotational axis of the package
and a suction opening of the catching section is provided
as areference, and a catching range is determined to be
within a prescribed angle from the imaginary line with the
rotational axis of the package as center. The control sec-
tion is adapted to control the package driving section to
stop rotation of the package to stop the yarn end of the
package within the catching range.

[0013] The catching range is a range in which a pos-
sibility that the yarn end of the package can be caught
becomes high. The yarn end of the package can be easily
caught by the catching section.

[0014] Afifth aspect of the invention relates to the yarn
winding machine according to the fourth aspect. The
catching range is a range of about 90 degrees from the
imaginary line in a rotating direction and a reverse rotat-
ing direction of the package.

[0015] The catching range of about 90 degrees from
the imaginary line in the rotating direction and the reverse
rotating direction of the package is a range in which the
possibility that the catching section can catch the yarn
end of the package becomes higher. Accordingly, the
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yarn end of the package can be easily caught by the
catching section.

[0016] A sixth aspect of the invention relates to the
yarn winding machine according to the fourth aspect. The
catching range is a range of about 45 degrees from the
imaginary line in a rotating direction and a reverse rotat-
ing direction of the package.

[0017] The catching range of about 45 degrees from
the imaginary line in the rotating direction and the reverse
rotating direction of the package is a range in which the
possibility that the catching section can catch the yarn
end of the package becomes even more higher. Accord-
ingly, the yarn end of the package can be easily caught
by the catching section.

[0018] A seventh aspect of the invention relates to the
yarn winding machine according to the fourth aspect. The
catching range is a range in which the yarn end of the
package stops to be substantially along an anti-gravita-
tional direction.

[0019] The catching range in which the yarn end of the
package stops to be substantially along the anti-gravita-
tional direction is a range in which the yarn end of the
package floats from a surface of the package. Therefore,
when the yarn end of the package stops within the catch-
ing range, the possibility that the catching section can
catch the yarn end of the package becomes higher. Ac-
cordingly, the yarn end of the package can be easily
caught by the catching section.

[0020] An eighth aspect of the invention relates to the
yarn winding machine according to any one of the first
to seventh aspects. The yarn winding machine according
to the embodiment of the present invention further in-
cludes a contact roller. The contact roller is adapted to
rotate while making contact with the package. A pressed
range is defined as a range in which the yarn end is
pressed by the contact roller when the package is rotated
after the yarn information detecting section detects dis-
continuation of the spun yarn. The control section is
adapted to control the package driving section to stop
rotation of the package to stop the yarn end of the pack-
age outside the pressed range.

[0021] The pressed range is a range in which the yarn
end is pressed by the contact roller by rotating the pack-
age when catching the yarn end of the package. There-
fore, if the yarn end of the package is stopped outside
the pressed range, the possibility that the catching sec-
tion can catch the yarn end of the package becomes high-
er. Accordingly, the yarn end of the package can be easily
caught by the catching section.

[0022] A ninth aspect of the invention relates to the
yarn winding machine according to any one of the first
to eighth aspects. The yarn winding machine according
to the embodiment of the present invention further in-
cludes a rotational amount detecting section, and a
wound amount detecting section. The rotational amount
detecting section is adapted to detect a rotational amount
of the package. The wound amount detecting section is
adapted to detect a wound amount of the package. The
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control section is adapted to control the package driving
section in accordance with the rotational amount and the
wound amount of the package.

[0023] Accordingly, the yarn end of the package can
be accurately stopped at an arbitrary position.

[0024] A tenth aspect of the invention relates to the
yarn winding machine according to any one of the first
to ninth aspects. The package driving section is config-
ured by a servomotor.

[0025] A feedback control can be realized by using the
servomotor. Accordingly, the yarn end of the package
can be accurately stopped at an arbitrary position.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

FIG. 1is a schematic view illustrating an overall con-
figuration of a yarn winding machine;

FIG. 2 is a side view illustrating a catching operation
of a yarn end;

FIG. 3 is a side view illustrating a pull-out operation
of the yarn end;

FIG. 4 is a view illustrating a stop position of the yarn
end;

FIG.5is a view illustrating a stop position of the yarn
end;

FIG. 6is a view illustrating a stop position of the yarn
end;

FIG. 7 is a view illustrating a stop position of the yarn
end; and

FIG. 8A to FIG. 8D are views illustrating a state dur-
ing catching of the yarn end in a conventional yarn
winding machine.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0027] First, a yarn winding machine 100 according to
one embodiment of the present invention will be de-
scribed.

[0028] FIG. 1is aschematic view illustrating an overall
configuration of the yarn winding machine 100. A white
arrow in the drawing indicates a feeding direction of a
spun yarn Y.

[0029] The yarn winding machine 100 includes a yarn
supplying section 1. A yarn supplying bobbin SB, around
which the spun yarn Y is wound, is set in the yarn sup-
plying section 1. The yarn winding machine 100 includes
a yarn-unwinding assisting section 2, a tension applying
section 3, a yarn joining section 4, a yarn information
detecting section 5, a traverse section 6, and a winding
section 7, along a feeding direction of the spun yarn Y
unwound from the yarn supplying bobbin SB. The yarn
winding machine 100 also includes a catching section 8,
a guiding section 9, and a control section 10.

[0030] The yarn-unwinding assisting section 2 assists
the unwinding of the spun yarn Y wound around the yarn
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supplying bobbin SB. The yarn-unwinding assisting sec-
tion 2 restricts the spun yarn Y unwound from the yarn
supplying bobbin SB from spreading by a centrifugal
force.

[0031] The tension applying section 3 applies a prede-
termined tension on the spun yarn Y unwound from the
yarn supplying bobbin SB. The tension applying section
3 applies the predetermined tension on the spun yarn Y
to enable high-speed winding of the spun yarn Y. Other
than a gate-type tensor adapted to apply tension on the
spun yarn Y with comb teeth, a disc-type tensor may be
used for the tension applying section 3.

[0032] The yarn joining section 4 joins the yarn ends
YE of the spun yarn Y. For example, when the spun yarn
Y is broken, the yarn joining section 4 joins the yarn ends
YE of the disconnected spun yarn Y. Other than an air
splicer device adapted to join the yarn ends YE of the
spun yarn Y by whirling airflow, a mechanical splicer de-
vice and the like may be used for the yarn joining section
4.

[0033] The yarn information detecting section 5 is
adapted to detect a defective part of the spun yarn Y.
The yarn information detecting section 5 is adapted to
detect continuation or discontinuation of the spun yarn
Y. The yarn information detecting section 5 irradiates the
spun yarn Y with a light emitting diode as a light source,
and measures a reflected light quantity from the spun
yarn Y to detect presence or absence of the defective
part of the spun yarn Y, and the continuation or discon-
tinuation of the spun yarn Y. Specifically, an analyzer 51
analyzes a detection signal from the yarn information de-
tecting section 5 to determine the presence or absence
of the defective part of the spun yarn Y, and the contin-
uation or discontinuation of the spun yarn Y. A cutter 52
capable of cutting the spunyarn Y is provided in proximity
to the yarn information detecting section 5. A unit control
section 10c can also receive information on the discon-
tinuation of the spun yarn Y by a cut signal of the spun
yarn Y cut by the cutter 52.

[0034] In addition to abnormality in which a portion of
the spun yarn Y is too thick (thick yarn) or too thin (thin
yarn), the defective part of the spun yarn Y includes for-
eign substances contained in the spun yarn Y. The dis-
continuation of the spun yarn Y is a concept including
cases where the spun yarn Y is cut by the cutter 52,
where the spun yarn Y is broken when an abnormal ten-
sionis applied, and where the spun yarn Y wound around
the yarn supplying bobbin SB are all unwound. Other
than an optical sensor described above, the yarn infor-
mation detecting section 5 may be a capacitance sensor
or the like.

[0035] The traverse section 6 is adapted to traverse
the spunyarn to be guided to a package P. The traverse
section 6 includes a traverse guide 61 and a traverse
guide driving section 62. The traverse guide driving sec-
tion 62 drives the traverse guide 61 based on a control
signal from a traverse guide drive control section 10a.
The traverse guide drive control section 10a transmits
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the control signal to the traverse guide driving section 62
based on an instruction from the unit control section 10c.
The control section 10 has a concept including the
traverse guide drive control section 10a and the unit con-
trol section 10c.

[0036] The traverse guide 61 is an arm member pro-
vided with a hook section adapted to hook the spun yarn
Y. The traverse guide 61 reciprocates in a rotational axis
direction of a bobbin TB with the spun yarn Y hooked to
the hook section (see black arrow in FIG. 1), and travers-
es the spunyarnY.

[0037] The traverse guide driving section 62 is mainly
configured by a servomotor. The traverse guide driving
section 62 reciprocates the traverse guide 61 by forward-
ly rotating or reversely rotating a rotation shaft of the ser-
vomotor. The traverse guide driving section 62 uses a
servomotor for a power source, but for example, a step-
ping motor or the like may also be used, and any type of
motor can be used. A direction of the rotation shaft of the
servomotor, that is, an attaching direction of the traverse
guide 61, is also not limited.

[0038] The traverse section 6 is configured as a
so-called arm-type traverse device in which the spunyarn
Y is traversed by the reciprocating traverse guide 61.
However, other than the arm-type traverse device, a belt-
type traverse device, a rotary traverse device, or the like
may be used. The yarn winding machine 100 may be a
traverse drum-type, which is a structure in which a drum
that rotates while making contact with the package P is
arranged, and the spun yarn Y is traversed by a guiding
groove formed on a surface of the drum.

[0039] The winding section 7 rotates the bobbin TB to
wind the spun yarn Y. The winding section 7 includes a
bobbin holding section 71, a contact roller 72, and a pack-
age driving section 73. The package driving section 73
rotates the bobbin TB based on a control signal from a
package drive control section 10b. The package drive
control section 10b transmits the control signal to the
package driving section 73 based on an instruction from
the unit control section 10c. The control section 10 has
aconceptincluding the package drive control section 10b
and the unit control section 10c.

[0040] The bobbin holding section 71 includes a bear-
ing for detachably gripping the bobbin TB, and rotatably
holds the bobbin TB. The bobbin holding section 71 can
swing with a swing shaft 74 as center (see arrow in FIG.
2). Even if an outer diameter of the package P becomes
large accompanying winding of the spun yarn Y, the bob-
bin holding section 71 enables the contact roller 72 to
push the surface of the package P at a prescribed load.
[0041] The contactroller 72 rotates accompanying the
rotation of the rotating package P. The contact roller 72
adjusts a shape of the package P by pressing the surface
of the package P. The contact roller 72 is a substantially
cylindrical rotating body, but may also be a conical rotat-
ing body, for example, and may be of any shape.
[0042] The package driving section 73 is mainly con-
figured by a servomotor. The package driving section 73
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drives the servomotor to rotate the bobbin TB and the
package P formed on the bobbin TB. The package driving
section 73 uses a servomotor as the power source, but
for example, a stepping motor or the like may also be
used, and any type of motor can be used. Advantages
of using the servomotor for the power source of the pack-
age driving section 73 will be described later.

[0043] The winding section 7 is configured such that
the package P is rotated by the package driving section
73, and the contact roller 72 is rotated accompanying the
rotation of the package P. However, the contact roller 72
may be rotated by the package driving section 73, and
the package P may be rotated accompanying the rotation
of the contact roller 72.

[0044] When the spunyarnY becomes discontinuous,
the catching section 8 catches the yarn end (upper yarn)
YE of the spun yarn Y wound into the package P. The
catching section 8 is swung while sucking and holding
the yarn end YE to pull out the spun yarn Y from the
package P. Specifically, when the yarn joining operation
is started, the catching section 8 is swung such that a
suction opening 8m moves from a standby position to a
proximity of the package P (see arrow in FIG. 2), and
catches the yarn end YE by sucking air from the suction
opening 8m. The catching section 8 is swung such that
the suction opening 8m moves from the proximity of the
package P to an upstream of the yarn joining section 4
while sucking and holding the yarn end YE (see arrow in
FIG. 3), and pulls out the spun yarn Y from the package
P. In this case, the package driving section 73 reversely
rotates the bobbin TB and the package P (see arrow in
FIG. 3). Other than the suction arm-type described
above, the catching section 8 may have a configuration
in which a slit is provided in a fixed suction pipe to pull
out the spun yarn Y.

[0045] When the spunyarnY becomes discontinuous,
the guiding section 9 catches the yarn end (lower yarn)
YE of the spun yarn Y wound around the yarn supplying
bobbin SB. The guiding section 9 is swung while sucking
and holding the yarn end YE to unwind the spun yarn Y
from the yarn supplying bobbin SB. Specifically, the guid-
ing section 9 catches the yarn end YE by sucking air from
a suction opening 9m. The guiding section 9 is swung
such that the suction opening 9m moves from the prox-
imity of the yarn supplying bobbin SB to a downstream
of the yarn joining section 4 while sucking and holding
the yarn end YE (see arrow in FIG. 3), and unwinds the
spun yarn Y from the yarn supplying bobbin SB.

[0046] The yarn end YE of the spun yarn Y arranged
at a prescribed position by the catching section 8 and the
yarn end YE of the spun yarn Y arranged at a prescribed
position by the guiding section 9 are joined by the yarn
joining section 4. Accordingly, the yarn winding machine
100 can resume forming of the package P. An operation
rate of the yarn winding machine 100 is influenced by
whether or not the catching of the yarn end YE by the
catching section 8 is successful.

[0047] Next, a description will be made on character-
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istics of the yarn winding machine 100 configured so that
the catching of the yarn end YE by the catching section
8 is successful.

[0048] The yarn winding machine 100 can control a
rotating state of the package P until the rotation of the
package P completely stops. Therefore, the yarn winding
machine 100 can control the package driving section 73
so that the yarn end YE of the spun yarn Y wound into
the package P stops at the prescribed position.

[0049] Specifically, when the yarn information detect-
ing section 5 detects discontinuation of the spun yarn'Y,
the yarn winding machine 100 stops the rotation of the
package P. The conventional yarn winding machine
shields the servomotor power source of the package driv-
ing section 73 to stop the rotation of the package P. The
yarn winding machine 100 according to the present em-
bodiment appropriately adjusts a command pulse to be
transmitted to a driver (not illustrated) to stop the rotation
of the package P while controlling the rotating state of
the package P. The yarn winding machine 100 may in-
clude a braking device such as an electromagnetic brake
for the package driving section 73 to stop the rotation of
the package P.

[0050] Furthermore, after stopping the rotation of the
package P, the yarn winding machine 100 may rotate the
package P again to stop the yarn end YE at an arbitrary
position. Since the control section 10 can freely control
the rotating state of the package P, the yarn end YE can
be stopped at an arbitrary position by a simple control
program. The configuration in which after stopping the
rotation of the package P, the package P is rotated again
to stop the yarn end YE at an arbitrary position is also
encompassed within a technical scope of the invention.
[0051] The yarn winding machine 100 can stop the ro-
tation of the package P to stop the yarn end YE of the
package P at the prescribed position. Accordingly, the
catching section 8 can easily catch the yarn end YE of
the package P.

[0052] Inthe yarn winding machine 100 of the present
embodiment, "prescribed position" refers to the proximity
of the catching section 8. More specifically, "prescribed
position" refers to the proximity of the suction opening
8m when catching the yarn end YE (see FIG. 2).
[0053] The yarn winding machine 100 can stop the ro-
tation of the package P to stop the yarn end YE of the
package P in proximity to the catching section 8. Accord-
ingly, the yarn end YE of the package P can be easily
caught by the catching section 8.

[0054] The catching section 8 catches the yarn end YE
by sucking air. The conventional yarn winding machine
has a possibility that the catching section 8 sucks the
middle part of the spun yarn Y (see FIG. 8C and FIG.
8D). Since the yarn winding machine 100 can stop the
rotation of the package P to stop the yarn end YE of the
package P in proximity to the catching section 8, the
catching section 8 can be prevented from sucking the
middle part of the spunyarn'Y.

[0055] Next, the "proximity to the catching section 8"
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will be more specifically described. The "proximity to the
catching section 8" refers to a range in which the possi-
bility that the yarn end YE can be caught by the catching
section 8 becomes high. The range in which the possi-
bility that the yarn end YE can be caught by the catching
section 8 becomes high is referred to as a catching range
Aa.

[0056] Asillustratedin FIG. 4, animaginary line IL con-
necting a rotational axis A of the package P and the suc-
tion opening 8m of the catching section 8 is provided as
a reference, and the catching range Aa is defined to be
a range within a prescribed angle o from the imaginary
line IL with the rotation axis A of the package P as center.
In the yarn winding machine 100 according to the present
embodiment, the prescribed angle a is about 90 degrees.
A value of about 90 degrees is a value obtained by re-
peating substantive experiments with the probability of
success of the catching of the yarn end YE by the catching
section 8 as a parameter.

[0057] The yarn winding machine 100 can stop the ro-
tation of the package P to stop the yarn end YE of the
package P within the catching range Aa. The catching
range Aa is a range in which the possibility that the yarn
end YE of the package P can be caught is high. A range
of about 90 degrees from the imaginary line IL in the
rotating direction (winding direction) and the reverse ro-
tating direction (unwinding direction) of the package P is
a range in which the possibility that the yarn end YE of
the package P can be caught becomes higher. Accord-
ingly, the yarn end YE of the package P can be easily
caught by the catching section 8.

[0058] Inordertofurtherimprove the probability of suc-
cess of the catching of the yarn end YE by the catching
section 8, the catching range Aa is preferably reduced.
Specifically, as illustrated in FIG. 5, the prescribed angle
o is about 45 degrees. The value of about 45 degrees is
a value obtained by repeating substantive experiments
with the probability of success of the catching of the yarn
end YE by the catching section 8 as a parameter.
[0059] Arange ofabout45 degrees from the imaginary
line IL in the rotating direction and the reverse rotating
direction of the package P is a range in which the possi-
bility that the yarn end YE of the package P can be caught
is the highest. Accordingly, the yarn end YE of the pack-
age P can be easily caught by the catching section 8.
[0060] In order to improve the probability of success
of the catching of the yarn end YE by the catching section
8, the influence of gravity may be taken into considera-
tion. Specifically, as illustrated in FIG. 6, the range in
which the yarn end YE of the package P stops to be
substantially along the anti-gravitational direction is de-
fined as the catching range Aa. When the yarn end YE
stops to be substantially along the anti-gravitational di-
rection, the yarn end YE is notwound around the package
P but is floating from the surface of the package P. The
arrow illustrated in FIG. 6 indicates a gravitational direc-
tion and a direction of the yarn end YE.

[0061] Therange in which the yarn end YE of the pack-
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age P stops to be substantially along the anti-gravitation-
al direction is the range in which the yarn end YE of the
package P floats from the surface of the package P.
When the yarn end YE of the package P stops within the
catching range Aa, the possibility that the catching sec-
tion 8 can catch the yarn end YE of the package P be-
comes high. Accordingly, the yarn end YE of the package
P can be easily caught by the catching section 8.
[0062] The yarn winding machine 100 can move the
package P away from the contactroller 72 (see e.g., Jap-
anese Unexamined Patent Publication No. 2010-13259).
In the yarn winding machine 100, even if the package P
is rotated before catching the yarn end YE with the catch-
ing section 8, the contact roller 72 does not press the
yarn end YE. In a case where the package P cannot be
moved away from the contact roller 72, the following con-
figuration is preferable.

[0063] As illustrated in FIG. 7, it is important to stop
the rotation of the package P to stop the yarn end YE of
the package P outside a pressed range Sa. The pressed
range Sa is a range in which the yarn end YE is pressed
by the contact roller 72 when the package P is rotated
before catching of the yarn end YE of the package P.
[0064] Specifically, the yarn winding machine 100 re-
versely rotates (rotates in a direction opposite to the wind-
ing direction) the package P before the catching section
8 catches the yarn end YE (see FIG. 3). If the yarn end
YE stops within the pressed range Sa, the yarn end YE
is pressed by the contact roller 72 and attached to the
surface of the package P. Therefore, if the yarn end YE
of the package P stops outside the pressed range Sa,
the possibility that the catching section 8 can catch the
yarn end YE of the package P becomes higher. Accord-
ingly, the yarn end YE of the package P can be easily
caught by the catching section 8.

[0065] Next, a configuration for enabling the rotation
of the package P to be stopped such that the yarn end
YE of the package P is stopped at an arbitrary position
will be described.

[0066] The package driving section 73 includes an an-
gle phase detecting section (encoder, not illustrated) (ro-
tational amount detecting section) capable of detecting
an angle phase of a rotational axis of the servomotor.
The angle phase of the rotational axis of the package
driving section 73 has a correlation with the yarn end YE
of the package P. Therefore, the control section 10 can
recognize the number of rotations of the package P until
the yarn end YE reaches the package P. The control
section 10 can indirectly obtain the position of the yarn
end YE of the package P based on an angle phase signal
from the package driving section 73.

[0067] When receiving information on the discontinu-
ation of the spun yarn Y based on the signal from the
yarn information detecting section 5 or the cutter 52, the
control section 10 can calculate at which position the yarn
end YE from the package P can be stopped by determin-
ing the rotational amount of the package driving section
73 in accordance with the distance from the yarn infor-
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mation detecting section 5 or the cutter 52 to the package
P, the outer diameter of the package P, and the angle
phase signal from the package driving section 73.
[0068] Ifthereis a possibility thatthe yarn end YE stops
beyond the catching range Aa in the control for stopping
the rotation of the package P, the control section 10 con-
trols the package driving section 73 to shorten a braking
time of the package P to stop the yarn end YE within the
catching range Aa. If there is a possibility that the yarn
end YE stops before the catching range Aa in the control
for stopping the rotation of the package P, the control
section 10 controls the package driving section 73 to ex-
tend the braking time of the package P to stop the yarn
end YE within the catching range Aa.

[0069] Next, aspecific configuration and a controlman-
ner will be further described.

[0070] The yarn winding machine 100 includes a rota-
tion speed detecting section (rotational amount detecting
section) 75 in the bobbin holding section 71 (see FIG. 1).
The rotation speed detecting section 75 detects a pulse
signal from a rotating pulse board, and transmits the
pulse signal to the control section 10. The control section
10 calculates the number of rotations (rotation speed)
(rotational amount) of the package P (the bobbin TB)
based on the pulse signal received per unit time.
[0071] Furthermore, the yarn winding machine 100 in-
cludes awound amount detecting section 76. The wound
amount detecting section 76 detects a pulse signal from
the travelling spun yarn Y, and transmits the pulse signal
to the control section 10. The control section 10 can cal-
culate the length of the wound spun yarn 'Y by integrating
the received pulse signals. The control section 10 calcu-
lates the outer diameter of the package P from the length
ofthe wound spun yarnY. Specifically, the control section
10 can calculate the outer diameter of the package P
based on the length of the wound spun yarn Y and a type
(yarn count) of the spun yarn Y. The control section 10
stores in advance the outer diameter of the package P
corresponding to the length of the wound spun yarn Y
andthe type (the yarn count) of the spun yarn'Y to simplify
acalculation process of the outer diameter of the package
P.

[0072] The control section 10 can control the package
driving section 73 to stop the yarn end YE at an arbitrary
position in accordance with a travelling amount of the
spun yarn Y (the distance from the yarn information de-
tecting section 5 or the cutter 52 to the package P, a
period of time required for the yarn end YE to travel from
the yarn information detecting section 5 to the package
P and/or a travelling speed when the yarn end YE travels
from the yarn information detecting section 5 to the pack-
age P), the outer diameter of the package P, and the
rotational amount of the package P.

[0073] The wound amount detecting section may be,
for example, an angle sensor such as an analog sensor
oran absolute sensorto be attached to the bobbin holding
section 71. The wound amount detecting section as the
angle sensor can detect a swing angle of the bobbin hold-
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ing section 71. The swing angle of the bobbin holding
section 71 has a correlation with the outer diameter of
the package P. The wound amount detecting section can
indirectly detect the outer diameter of the package P by
detecting the swing angle of the bobbin holding section
71.

[0074] The wound amount detecting section may be a
timer for measuring a winding time of the spun yarn Y.
The control section 10 can calculate the length of the
wound spunyarn Y based on the measured winding time.
The control section 10 calculates the outer diameter of
the package P from the length of the wound spun yarn
Y. The control section 10 stops a timer function while the
winding of the spun yarn Y is interrupted to accurately
measure the winding time of the spun yarn Y.

[0075] In another embodiment, the yarn winding ma-
chine 100 may have a speed detecting section adapted
to calculate the travelling speed of the spun yarn Y and
arranged on a travelling path of the spun yarn Y. In this
case, the control section 10 can calculate awindingangle
from the travelling speed of the spun yarn Y and a driving
speed of the traverse guide 61. Accordingly, the control
section 10 can calculate the outer diameter of the pack-
age P from the winding angle, a peripheral speed of the
package P, and the number of rotations of the package P.
[0076] The yarn winding machine 100 can control the
package driving section 73 in accordance with the rota-
tion speed (the number of rotations) (the rotational
amount) of the package P and the wound amount (used
synonymously as the outer diameter of the package P).
Accordingly, the yarn winding machine 100 can accu-
rately stop the yarn end YE of the package P at an arbi-
trary position.

[0077] In the yarn winding machine 100, since the
package driving section 73 uses the servomotor as the
power source, the feedback control can be realized. Ac-
cordingly, the yarn winding machine 100 can accurately
stop the yarn end YE of the package P at an arbitrary
position.

Claims
1. A yarn winding machine comprising:

a bobbin holding section (71) adapted to rotat-
ably hold a bobbin (TB),

ayarn information detecting section (5) adapted
to detect continuation or discontinuation of a
spun yarn (Y) to be wound into the bobbin (TB),
a package driving section (73) adapted to rotate
the bobbin (TB) or a package (P) formed on the
bobbin (TB), and

a control section (10) adapted to control the
package driving section (73) in accordance with
a detection signal from the yarn information de-
tecting section (5),

wherein when the yarn information detecting
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section (5) detects discontinuation of the spun
yarn (Y), the control section (10) is adapted to
control the package driving section (73) to stop
rotation of the package (P) to stop a yarn end
(YE) of the package (P) at a prescribed position.

The yarn winding machine according to claim 1, fur-
ther comprising a catching section (8) adapted to
catch the yarn end (YE) of the spun yarn (Y),

wherein the control section (10) is adapted to control
the package driving section (73) to stop rotation of
the package (P) to stop the yarn end (YE) of the
package (P) in proximity of the catching section (8).

The yarn winding machine according to claim 2,
wherein the catching section (8) is adapted to catch
the yarn end (YE) of the package (P) by sucking air.

The yarn winding machine according to claim 3,
wherein animaginary line (IL) connecting a rotational
axis (A) of the package (P) and a suction opening
(8m) of the catching section (8) is provided as a ref-
erence, and a catching range (Aa) is determined to
be within a prescribed angle (o) from the imaginary
line (IL) with the rotational axis (A) of the package
(P) as center, and

the control section (10) is adapted to control the
package driving section (73) to stop rotation of the
package (P) to stop the yarn end (YE) of the package
(P) within the catching range (Aa).

The yarn winding machine according to claim 4,
wherein the catching range (Aa) is a range of about
90 degrees from the imaginary line (IL) in a winding
direction and an unwinding direction of the package

(P).

The yarn winding machine according to claim 4,
wherein the catching range (Aa) is a range of about
45 degrees from the imaginary line (IL) in a winding
direction and an unwinding direction of the package

(P).

The yarn winding machine according to claim 4,
wherein the catching range (Aa) is a range in which
the yarn end (YE) of the package (P) stops to be
substantially along an anti-gravitational direction.

The yarn winding machine according to any one of
claim 1 through claim 7, further comprising a contact
roller (72) adapted to rotate while making contact
with the package (P),

wherein a pressed range (Sa) is defined as a range
in which the yarn end (YE) is pressed by the contact
roller (72) when the package (P) is rotated after the
yarn information detecting section (5) detects dis-
continuation of the spun yarn (Y), and

the control section (10) is adapted to control the
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package driving section (73) to stop rotation of the
package (P) to stop the yarn end (YE) of the package
(P) outside the pressed range (Sa).

The yarn winding machine according to any one of
claim 1 through claim 8, further comprising:

a rotational amount detecting section (75)
adapted to detect a rotational amount of the
package (P), and

a wound amount detecting section (76) adapted
to detect a wound amount of the package (P),
wherein the control section (10) is adapted to
control the package driving section (73) in ac-
cordance with the rotational amount and the
wound amount of the package (P).

. The yarn winding machine according to any one of
claim 1 through claim 9, wherein the package driving
section (73) is a servomotor.
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