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(54) YARN WINDING MACHINE

(57) In a winder unit (10), a cradle (23) rotatably holds
a package (30), an angle sensor (44) detects a rotation
angle of the cradle (23), and an upper yarn suction port
(35) is movable near and away from a surface of the
package (30), and catches a yarn end of the package
(30). A unit controlling section (50) moves the upper yarn
suction port (35) to a position that is at a predetermined
distance from the surface of the package (30) based on
the rotation angle of the cradle (23) detected by the angle
sensor (44) at the time of a lift-up.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a yarn winding
machine.

2. Description of the Related Art

[0002] As the conventional yarn winding machine, for
example, a yarn winding machine disclosed in Japanese
Patent Application Laid-Open No. 2010-13259 is known
in the art. In this yarn winding machine, when a yarn is
cut during yarn winding operation, a package is first
moved away (that is, lifted up) from a contact roller by an
air cylinder, a suction mouth is moved by a certain amount
so as to come near the surface of the package, and a
yarn end of the package is caught by the suction mouth.
[0003] In such a yarn winding machine, accurate ad-
justment of a lift-up amount (separation distance of the
package from the contact roller) is being attempted so
that the distance between the surface of the package
from the contact roller always remains constant at the
time of the lift-up.

SUMMARY OF THE INVENTION

[0004] However, the inventor recognized that, in the
yarn winding machine explained above, there is a pos-
sibility that a yarn end of a package may not be reliably
caught due to a variation in a lift-up amount.
[0005] One object of the present invention is to provide
a yarn winding machine capable of reliably catching a
yarn end of a package.
[0006] According to one aspect of the present inven-
tion, a yarn winding machine includes a holding section
that rotatably holds a package; a contact section capable
of contacting a surface of the package; a moving section
capable of moving the package between a position at
which the package is in contact with the contact section
and a position at which the package is separated from
the contact section; a yarn catching section capable of
moving near or away from the surface of the package
and catching a yarn end of the package; a surface posi-
tion information acquiring section that acquires surface
position information indicative of a position of the surface
of the package; and a control section that controls a
movement of the yarn catching section, and, in a sepa-
rated state in which the package is separated from the
contact section by the moving section, moves the yarn
catching section near the surface of the package based
on the surface position information acquired by the sur-
face position information acquiring section so that a dis-
tance of the yarn catching section from the surface of the
package is equal to a predetermined distance.
[0007] The above and other objects, features, advan-

tages and technical and industrial significance of this in-
vention will be better understood by reading the following
detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a schematic front view of an automatic wind-
er that includes a winder unit according to an em-
bodiment of the present invention.
FIG. 2 is a schematic front view showing a configu-
ration of the winder unit shown in FIG. 1.
FIG. 3 is a schematic side view showing a layout of
structural components near a cradle of the winder
unit shown in FIG. 1.
FIG. 4A is a schematic diagram showing a layout of
the structural components near the cradle of the
winder unit shown in FIG. 1.
FIG. 4B is another schematic diagram showing a lay-
out of the structural components near the cradle of
the winder unit shown in FIG. 1.
FIG. 5A is a schematic diagram for explaining a state
of the winder unit shown in FIG. 1 at the time of a
lift-up.
FTG. 5R is a schematic diagram showing a state of
the winder unit following the state shown in FIG. 5A.
FIG. 6A is another schematic diagram for explaining
a state of the winder unit shown in FIG. 1 at the time
of the lift-up.
FIG. 6B is a schematic diagram showing a state of
the winder unit following the state shown in FIG. 6A.
FIG. 7A is a schematic diagram for explaining a state
of a winder unit according to a modification at the
time of the lift-up.
FIG. 7B is another schematic diagram for explaining
a state of the winder unit shown in FIG. 7A at the
time of the lift-up.

DETAILED DESCRIPTION

[0009] Exemplary embodiments of the present inven-
tion are explained below in detail with reference to the
accompanying drawings. Identical or corresponding por-
tions are indicated by the same reference symbols in the
drawings and redundant explanation thereof is omitted.
In the present invention, terms "upstream" and "down-
stream" refer to upstream and downstream in a traveling
direction of a yarn at the time of yarn winding.
[0010] As shown in FIG. 1, an automatic winder 1 main-
ly includes a plurality of winder units (yarn winding ma-
chines) 10 arranged side-by-side, an automatic doffing
device 80, and a machine-frame controlling device 90.
Each of the winder units 10 forms a package 30 by wind-
ing a yarn 20 that is unwound from a yarn supplying bob-
bin 21 while traversing the yarn 20.

1 2 



EP 3 453 662 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0011] When the package 30 is fully wound in a certain
winder unit 10, the automatic doffing device 80 moves to
a position of this winder unit 10, and removes the fully
wound package 30 from the winder unit 10. The auto-
matic doffing device 80 supplies an empty bobbin in the
place of the fully wound package 30 in the winder unit 10.
[0012] The machine-frame controlling device 90 main-
ly includes a setting section 91 and a displaying section
92. The setting section 91 performs setting for each of
the winder units 10 according to a setting value input or
a control method selected by an operator and the like.
The displaying section 92 displays a winding state of the
yarn 20 in each of the winder units 10 and details on the
encountered errors and the like. The displaying section
92 can be constituted by a touch panel, and the setting
section 91 can be combined with the displaying section
92. The setting section 91 changeably sets a later-ex-
plained predetermined distance at which an upper yarn
suction port 35 comes near a surface of the package 30.
[0013] As shown in FIG. 2, the winder unit 10 mainly
includes a winding unit body 16 and a unit controlling
section (control section) 50. The unit controlling section
50 includes, for example, a CPU, a RAM, a ROM, an I/O
port, and a communication port. The ROM stores therein
a computer program to control the structural components
of the winding unit body 16. Various structural compo-
nents (later-explained in detail) of the winding unit body
16 and the machine-frame controlling device 90 are con-
nected to the I/O port and the communication port, and
configured so that control information and the like can be
communicated therebetween. Accordingly, the unit con-
trolling section 50 can control the operation of the struc-
tural components of the winding unit body 16.
[0014] The winding unit body 16 includes on a yarn
traveling path present between the yarn supplying bobbin
21 and a contact roller (contact section) 29, sequentially
from the yarn supplying bobbin 21, a yarn unwinding as-
sisting device 12, a tension applying device 13, a yarn
joining device 14, and a yarn monitoring device 15. A
yarn supplying section 11 is arranged below the winding
unit body 16. The yarn supplying section 11 is configured
such that the yarn supplying bobbin 21 conveyed by a
not-shown bobbin conveying system can be held at a
predetermined position.
[0015] The yarn unwinding assisting device 12 assists
the unwinding of the yarn 20 from the yarn supplying
bobbin 21 by causing a regulating member 40 that covers
a core tube of the yarn supplying bobbin 21 to move down
in coordination with the unwinding of the yarn 20 from
the yarn supplying bobbin 21. The regulating member 40
touches a balloon of the yarn 20 formed on an upper part
of the yarn supplying bobbin 21 by the rotation of the yarn
20 unwound from the yarn supplying bobbin 21 and the
centrifugal force, and controls the balloon of the yarn 20
up to an appropriate size, thereby assisting the unwinding
of the yarn 20. A not-shown sensor is provided near the
regulating member 40 to detect a chase portion of the
yarn supplying bobbin 21. When the sensor detects the

lowering of the chase portion, the yarn unwinding assist-
ing device 12 lowers the regulating member 40, for ex-
ample, by using a not-shown air cylinder following the
lowering of the chase portion.
[0016] The tension applying device 13 applies a pre-
determined tension to the traveling yarn 20. As the ten-
sion applying device 13, for example, a gate-type device
with movable comb teeth arranged with respect to fixed
comb teeth can be used. The movable comb teeth can
be pivoted by a rotary-type solenoid so that the movable
comb teeth and the fixed comb teeth are either in an
engaged state or a released state. Note that, other than
the gate-type device, for example, a disk-type tension
applying device 13 can be used.
[0017] When the yarn is cut after the yarn monitoring
device 15 detects a yarn defect, or when the yarn breaks
during unwinding thereof from the yarn supplying bobbin
21 and the like, the yarn joining device 14 performs joining
of a lower yarn from the yarn supplying bobbin 21 and
an upper yarn from the package 30. As such a yarn joining
device that performs joining of the upper yarn and the
lower yarn, a mechanical knotter, or a device that uses
a fluid such as a compressed air and the like can be used.
[0018] The yarn monitoring device 15 includes a head
49 on which a not-shown sensor that detects the thick-
ness of the yarn 20 is arranged, and an analyzer 52 that
processes a yarn thickness signal transmitted by the sen-
sor. The yarn monitoring device 15 detects the yarn de-
fect such as a slub by monitoring the yarn thickness signal
transmitted by the sensor explained above. A cutter 39
that cuts the yarn 20 immediately when the yarn moni-
toring device 15 detects the yarn defect is provided near
the head 49.
[0019] A lower yarn catching member 25 that catches
a yarn end of the lower yarn and guides the yarn end to
the yarn joining device 14 is arranged below the yarn
joining device 14. An upper yarn catching member 26
that catches a yarn end of the upper yarn and guides the
yarn end to the yarn joining device 14 is arranged above
the yarn joining device 14. The lower yarn catching mem-
ber 25 includes a lower yarn pipe arm 33 and a lower
yarn suction port 32 formed at a tip end of the lower yarn
pipe arm 33. The upper yarn catching member 26 in-
cludes an upper yarn pipe arm 36 and the upper yarn
suction port (yarn catching member) 35 that is formed at
a tip end of the upper yarn pipe arm 36.
[0020] In the lower yarn catching member 25, the lower
yarn pipe arm 33 is pivotably supported by a support
shaft 34. In the lower yarn catching member 25, a driving
section such as a stepping motor drives the lower yarn
pipe arm 33 to pivot around the support shaft 34. Accord-
ingly, the lower yarn catching member 25 moves among
a standby position, a yarn catching position at which the
lower yarn suction port 32 catches the yarn end of the
lower yarn, and a yarn guiding position at which the
caught yarn end is guided to the yarn joining device 14.
In the lower yarn catching member 25, the unit controlling
section 50 controls the movement of the lower yarn suc-
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tion port 32 by controlling the driving of the driving section.
[0021] In the upper yarn catching member 26, the up-
per yarn pipe arm 36 is pivotably supported by a support
shaft 37. In the upper yarn catching member 26, a driving
section such as a stepping motor drives the upper yarn
pipe arm 36 to pivot around the support shaft 37 whereby
the upper yarn suction port 35 moves near or away from
the surface of the package 30. Accordingly, the upper
yarn catching member 26 moves among a standby po-
sition, a yarn catching position at which the upper yarn
suction port 35 catches the yarn end of the package 30
(in other words, the yarn end positioned on the package
30 or the yarn end of the yarn that is connected to the
package 30), and a yarn guiding position at which the
caught yarn end is guided to the yarn joining device 14.
In the upper yarn catching member 26, the unit controlling
section 50 controls the movement of the upper yarn suc-
tion port 35 by controlling the driving of the driving section.
[0022] An appropriate negative pressure source is re-
spectively connected to each of the lower yarn pipe arm
33 and the upper yarn pipe arm 36. By generating a suc-
tion current in the lower yarn suction port 32, the lower
yarn pipe arm 33 can suck and catch the yarn end of the
lower yarn. By generating a suction current in the upper
yarn suction port 35, the upper yarn pipe arm 36 can suck
and catch the yarn end of the upper yarn. A not-shown
shutter is arranged on base end sides of the lower yarn
pipe arm 33 and the upper yarn pipe arm 36. Each of
these shutters opens / closes in accordance with a signal
received from the unit controlling section 50. Accordingly,
the generation of the suction current in the lower yarn
suction port 32 and the upper yarn suction port 35 and
stopping thereof is controlled.
[0023] The winding unit body 16 includes a cradle 23
that detachably supports a winding bobbin 22 and the
contact roller 29 capable of contacting the winding bobbin
22 or a peripheral surface (surface) of the package 30.
The winding unit body 16 includes near the cradle 23 an
arm-type traversing device 70 that traverses the yarn 20.
In the winding unit body 16, the yarn 20 can be wound
around the package 30 while being traversed by the tra-
versing device 70. A guide plate 28 is arranged upstream
of the traversing location. The guide plate 28 guides the
yarn 20 on the upstream side to the traversing location.
A traverse fulcrum 27 that is made of ceramic is arranged
further upstream of the guide plate 28. The traversing
device 70 traverses the yarn 20 in a direction of the arrow
shown in FIG. 2 by using the traverse fulcrum 27 as the
supporting point.
[0024] The cradle 23 is a holding section that rotatably
holds the package 30. The cradle 23 (holding section)
includes a pivoting shaft 48, and is pivotable around the
pivoting shaft 48. The cradle 23 pivots and absorbs an
increase in the yarn layer diameter of the package 30
that occurs following the winding of the yarn 20 on the
winding bobbin 22. A rotational speed sensor 24 that
measures the rotational speed of the package 30 is ar-
ranged corresponding to the cradle 23.

[0025] A package driving motor (package driving sec-
tion) 41 that is constituted by a servo motor is arranged
on the cradle 23. The package driving motor 41 rotation-
ally drives the winding bobbin 22 and winds the yarn 20
onto the winding bobbin 22. The package driving motor
41 rotationally drives the package 30 (winding bobbin 22)
to perform a normal rotation in which a winding direction
is a rotation direction. The package driving motor 41 ro-
tationally drives the package 30 (winding bobbin 22) to
perform a reverse rotation in which an unwinding direc-
tion (a direction opposite to the winding direction) is the
rotation direction. Operation of the package driving motor
41 is controlled by the unit controlling section 50. The
unit controlling section 50 controls the operation of the
package driving motor 41 and stopping thereof. The
package driving motor 41 is not limited to the servo motor,
and various types of motors such as a step motor and
an induction motor can be employed.
[0026] The traversing device 70 includes a traversing
arm 74 that is driven by a traverse driving motor such as
a servo motor. In the traversing device 70, the traversing
arm 74 traverses the yarn 20 by performing a reciprocat-
ing swinging motion in a winding width direction of the
package 30. Operation of the traverse driving motor is
controlled by the unit controlling section 50.
[0027] Next, a configuration of the cradle 23 is further
explained in detail with reference to FIG. 3.
[0028] As shown in FIG. 3, the winding unit body 16
includes a rotating plate 17 that is rotatable around the
pivoting shaft 48. The cradle 23 can rotate integrally with
the rotating plate 17 around the pivoting shaft 48. A spring
18 that is configured to act as a tension spring for grad-
ually reducing the contact pressure and an air cylinder
60 are connected to the rotating plate 17. A predeter-
mined rotational torque can be applied to the cradle 23
by using the spring 18 and the air cylinder 60.
[0029] The air cylinder 60 is driven by the compressed
air. The air cylinder 60 is configured as a double acting-
type cylinder that includes a piston 601 therein. The com-
pressed air of an air pressure P1 is supplied to a cylinder
chamber that is located near to the rotating plate 17 side
of the piston 601. The compressed air of an air pressure
P2 is supplied to a cylinder chamber located away from
the rotating plate 17 side of the piston 601. A solenoid
valve 61 is connected to a pipe that is provided to supply
to the air cylinder 60 the compressed air of the air pres-
sure P2. The air pressure P2 is controlled by the solenoid
valve 61 based on a control signal that is input by the
unit controlling section 50.
[0030] In the configuration shown in FIG. 3, because,
when the air pressure P2 decreases, a pulling force by
which the cradle 23 is pulled by the air cylinder 60 in-
creases, a torque required to rotate the cradle 23 around
the pivoting shaft 48 toward a front side of the winding
unit body 16 increases. Because the contact roller 29 is
arranged more on the front side of the winding unit body
16 than the pivoting shaft 48, the contact pressure be-
tween the package 30 and the contact roller 29 can be

5 6 



EP 3 453 662 A1

5

5

10

15

20

25

30

35

40

45

50

55

increased by decreasing the air pressure P2. On the con-
trary, because, when the air pressure P2 increases, the
pulling force by which the cradle 23 is pulled by the air
cylinder 60 weakens, the torque required to rotate the
cradle 23 around the pivoting shaft 48 toward a back side
of the winding unit body 16 increases. Accordingly, it is
possible to separate (lift up) the package 30 from a sur-
face of the contact roller 29.
[0031] Based on the configuration explained above, by
causing the cradle 23 to pivot, the air cylinder 60 can
move the package 30. In other words, the air cylinder 60
can pivot the cradle 23 that holds the package 30 around
the pivoting shaft 48 to move the package 30 between a
position at which the package 30 is in contact with the
contact roller 29 and a position at which the package 30
separates from the contact roller 29. The air cylinder 60
is a moving section that moves the package 30.
[0032] An angle sensor 44 that detects a rotation angle
of the cradle 23 (a rotation angle of the cradle 23 around
the pivoting shaft 48) is arranged on the pivoting shaft
48 of the cradle 23. The angle sensor 44 is constituted
by, for example, a rotary encoder, and transmits to the
unit controlling section 50 an angle signal that corre-
sponds to the rotation angle of the cradle 23.
[0033] As shown in FIGS. 4A and 4B, because the ro-
tation angle of the cradle 23 changes as the package 30
starts acquiring thickness because of the winding, the
diameter of the package 30 can be grasped by detecting
the rotation angle by using the angle sensor 44 at the
time of a non-lift-up in which the lift up is not performed.
Moreover, as shown in FIGS. 5A and 6A, because the
rotation angle of the cradle 23 changes in accordance
with the lift-up amount (separation distance of the pack-
age 30 from the contact roller 29), the lift-up amount can
be grasped by detecting the rotation angle by using the
angle sensor 44 at the time of the lift-up. Therefore, by
adding the lift-up amount to the diameter of the package
30 detected by the angle sensor 44 at the time of the
non-lift-up, a position of the surface of the package 30 at
the time of the lift-up can be grasped. In the present em-
bodiment, the angle sensor 44 constitutes a surface po-
sition information acquiring section that acquires surface
position information indicative of the position of the sur-
face of the package 30, and the rotation angle of the
cradle 23 corresponds to the surface position informa-
tion.
[0034] Referring again to FIG. 3, the unit controlling
section 50 controls the driving of the air cylinder (moving
section) 60 and rotates the cradle 23, and controls the
movement of the package 30 between the position at
which the package 30 is in contact with the contact roller
29 and the position at which the package 30 is separated
from the contact roller 29. The unit controlling section 50
controls the catching operation of the lower yarn catching
member 25 and the upper yarn catching member 26 (piv-
oting of the lower yarn pipe arm 33 and the upper yarn
pipe arm 36). The unit controlling section 50 controls the
opening / closing of the shutters arranged in the lower

yarn pipe arm 33 and the upper yarn pipe arm 36, and
controls the generation of the suction current in the lower
yarn suction port 32 and the upper yarn suction port 35
and stopping thereof.
[0035] Particularly, in the present embodiment, for ex-
ample, when a yarn is cut when the yarn monitoring de-
vice 15 detects the yarn defect, or when a yarn breaks
during the unwinding of the yarn from the yarn supplying
bobbin 21 (hereinafter "yarn cutting and the like"), the
unit controlling section 50 controls the driving of the air
cylinder 60 to rotate the cradle 23, lifts up the package
30 to the position at which the package 30 is separated
from the contact roller 29 to attain a separated state. In
the separated state (at the time of the lift-up), based on
the rotation angle detected by the angle sensor 44, the
unit controlling section 50 controls the pivoting of the up-
per yarn pipe arm 36 so that the upper yarn suction port
35 moves up to a position at the predetermined distance
from the surface of the package 30. The predetermined
distance is stored in the unit controlling section 50. The
predetermined distance can be a fixed value or a variable
value. The predetermined distance is changeably set
(can be changed as desired) by the setting section 91.
[0036] Next, operation performed by the unit control-
ling section 50 when the yarn cutting and the like occurs
is explained in detail.
[0037] For example, when the yarn cutting and the like
occurs during the winding operation, the package driving
motor 41 is controlled, and the normal rotation of the
package 30 is slowed down and stopped. The driving of
the air cylinder 60 is controlled, and the package 30 is
lifted up. During the lift-up, the rotation angle of the cradle
23 is detected by the angle sensor 44, and the upper
yarn pipe arm 36 is pivoted so that the upper yarn suction
port 35 comes near the package 30 based on the detect-
ed rotation angle. Accordingly, the upper yarn suction
port 35 moves to the position at the predetermined dis-
tance from the surface of the package 30 to be in the
separated state.
[0038] As an example of a control performed to move
the upper yarn suction port 35, specifically, first, based
on the rotation angle detected by the angle sensor 44
immediately before the lift-up, the position of the surface
of the package 30 is grasped immediately before the lift-
up. A rotational driving amount of the upper yarn pipe
arm 36 that is required to move the upper yarn suction
port 35 to the position at the predetermined distance from
the surface of the package 30 immediately before the lift-
up (hereinafter, "reference rotational driving amount") is
calculated based on the grasped position of the package
30 surface. Subsequently, the lift-up amount is grasped
based on the rotation angle detected by the angle sensor
44 at the time of the lift-up. A rotational driving amount
further required for the upper yarn pipe arm 36 to maintain
the approach when the package 30 is lifted up (herein-
after, "rotational driving amount to be increased") is cal-
culated by using the grasped lift-up amount and a pre-
determined coefficient. Then, the upper yarn pipe arm
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36 is pivoted by applying a driving amount calculated by
adding the rotational driving amount to be increased to
the reference rotational driving amount. As a result, even
when the lift-up amount varies, the position of the pack-
age 30 surface can be tracked according to that lift-up
amount, and the upper yarn suction port 35 can be moved
to the position at the predetermined distance from the
surface of the package 30.
[0039] Simultaneously with the movement of the upper
yarn suction port 35, the shutter of the upper yarn pipe
arm 36 is opened and the suction current is generated
in the upper yarn suction port 35. Simultaneously, the
package driving motor 41 is controlled to start the reverse
rotation of the package 30. Accordingly, the yarn end of
the package 30 that is in the lift-up state and rotating
reversely is caught by the upper yarn suction port 35 that
is at the position at the predetermined distance from the
surface of the package 30.
[0040] After the yarn end of the package 30 is sucked
and caught, by pivoting the upper yarn pipe arm 36, the
upper yarn suction port 35 is moved toward the yarn join-
ing position. Accordingly, the yarn end of the package 30
is guided to the yarn joining device 14, and the reverse
rotation of the package 30 is slowed down and then
stopped. The yarn joining device 14 starts the yarn joining
of the lower yarn caught by the lower yarn suction port
32 and the upper yarn caught by the upper yarn suction
port 35. After the yarn joining is completed, the suction
current that is flowing in the upper yarn suction port 35
is stopped by closing the shutter of the upper yarn pipe
arm 36.
[0041] In such a configuration, because of various con-
ditions (for example, contact pressure settings with re-
spect to the contact roller 29, unevenness of components
among spindles, or time-dependent change), the lift-up
amount may vary as shown in FIGS. 5A and 6A. When
such variation occurs, in the winder unit 10, at the time
of the lift-up, the upper yarn suction port 35 is moved
based on the rotation angle of the cradle 23. Therefore,
even when the lift-up amount varies, such variation can
be tolerated (absorbed), and the upper yarn suction port
35 can be reliably moved to the position at the predeter-
mined distance from the surface of the package 30 as
shown in FIGS. 5B and 6B. At the time of the lift-up, the
upper yarn suction port 35 can come near the package
30 according to the lift-up amount, and an appropriate
clearance with respect to the package 30 can be ensured.
Because the lift-up amount is detected every time the lift-
up is performed, effect of the variation in the lift-up
amount can be suppressed. A yarn end finding position
at which the yarn end of the package 30 is caught can
be controlled more precisely. Therefore, according to the
winder unit 10, the yarn end of the package 30 can be
caught reliably. Thus, yarn end finding efficiency and time
efficiency can be improved, and the production efficiency,
too, can be improved.
[0042] In the winder unit 10, the cradle 23 is pivotable
around the pivoting shaft 48. The air cylinder 60 causes

the cradle 23 to pivot around the pivoting shaft 48 so as
to move the package 30 between the position at which
the package 30 is in contact with the contact roller 29
and the position at which the package 30 is separated
from the contact roller 29. As the surface position infor-
mation indicative of the position of the surface of the pack-
age 30, the rotation angle of the cradle 23 is detected by
the angle sensor 44. According to such a configuration,
even if the lift-up amount varies, the lift-up amount can
be accurately grasped based on the detection result of
the angle sensor 44. Therefore, by causing the upper
yarn suction port 35 to move based on the detection result
of the angle sensor 44, the upper yarn suction port 35
can be reliably moved to the position at the predeter-
mined distance from the surface of the package 30.
[0043] In the winder unit 10, the air cylinder 60 is driven
by the compressed air. In such a configuration, the re-
sponsiveness related to the lift-up can be increased.
Moreover, in such a configuration, because variation in
the lift-up amount tends to be significant, the effect ex-
plained above in which the yarn end of the package 30
can be reliably caught is particularly promising.
[0044] The winder unit 10 includes the package driving
motor 41 that rotationally drives the package 30. When
catching the yarn end of the package 30 by using the
upper yarn suction port 35 in the separated state, the unit
controlling section 50 controls the package driving motor
41 so as to rotate the package 30 in the direction opposite
to the winding direction. Accordingly, the yarn end of the
package 30 can be caught more reliably.
[0045] In the winder unit 10, the predetermined dis-
tance is changeably set by the setting section 91. Ac-
cordingly, the predetermined distance can be set and
changed as desired. In the present embodiment, the pre-
determined distance is a distance between the surface
of the package 30 and the upper yarn suction port 35 that
is lifted upward to perform sucking and catching. This
distance can be stipulated as a minimum distance be-
tween any one end portion among the left and right end
portions of the package 30 and an end portion of the
upper yarn suction port 35 in the same orientation. More-
over, this distance can be stipulated as a minimum dis-
tance between a center of the package 30 in a width
direction thereof and a center of the upper yarn suction
port 35 in a width direction thereof.
[0046] Furthermore, in the winder unit 10, because the
diameter and the surface position of the package 30 can
be grasped based on the rotation angle of the cradle 23
detected by the angle sensor 44, an optical-type fixed
length device can be omitted.
[0047] Exemplary embodiments of the present inven-
tion are explained above. However, the present invention
is not limited to the embodiments explained above.
[0048] The above embodiments can include a warning
section that outputs a warning based on the rotation angle
detected by the angle sensor 44 in the separated state
(the surface position information acquired by the surface
position information acquiring section). For example, if
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the rotation angle detected by the angle sensor 44 is
larger than an upper limit threshold, or is smaller than a
lower limit threshold, the variation of the rotation angles
detected by the angle sensor 44 exceeds a predeter-
mined range, and the like, time-dependent change in the
lift-up amount can be grasped. Accordingly, by outputting
the warning in such a case, attention can be called to
that time-dependent change. It becomes possible to de-
termine whether wearing out is present or maintenance
is needed in any component such as the air cylinder 60
and the like. For example, as the warning section, an
alarm device and the like that outputs an alarm can be
used. As an example, when the rotation angle detected
by the angle sensor 44 is smaller than the lower limit
threshold, an alarm that indicates that the lift-up amount
is insufficient can be generated. Alternatively, a message
for the warning section can also be displayed on the dis-
playing section 92. In such a configuration, the displaying
section 92 operates as the warning section.
[0049] In the above embodiments, the angle sensor 44
is included as the surface position information acquiring
section; however, instead of or in addition to the angle
sensor 44, the configuration can include a distance sen-
sor that is arranged on the upper yarn suction port 35
and detects the distance up to the surface of the package
30 as the surface position information. For example, as
shown in FIG. 7, a distance sensor 81, which is an optical
sensor and the like that emits light along an opening di-
rection of the upper yarn suction port 35, is arranged on
the upper yarn suction port 35 (in the figure, on a portion
near the upper yarn suction port 35 of the upper yarn
catching member 26). The distance sensor 81 detects
the distance up to the surface of the package 30, and
acquires the position of the surface of the package 30.
According to such a configuration, even when the lift-up
amount varies, the lift-up amount can be accurately
grasped based on the detection result of the distance
sensor 81. By causing the upper yarn suction port 35 to
move based on the detection result of the distance sensor
81, the upper yarn suction port 35 can be reliably moved
to the position at the predetermined distance from the
surface of the package 30. Note that, the distance sensor
is not particularly limited to a certain configuration, and
various known distance sensors can be used.
[0050] In the above embodiments, the configuration in
which the package 30 is moved by the air cylinder 60 is
cited as an example. However, a configuration in which
the package 30 is moved by a hydraulic cylinder and the
like can be used. In the above embodiments, the unit
controlling section 50 controls the generation of the suc-
tion current in the upper yarn suction port 35 and stopping
thereof by controlling the opening / closing operation of
the shutter; however, the shutter can always be in an
open state. In such a configuration, for example, it be-
comes possible to simplify the control performed by the
unit controlling section 50. In the above embodiments,
the package 30 is directly rotationally driven by the pack-
age driving motor 41; however, the contact roller 29 can

be driven and the package 30 can be rotated following
the rotation of the contact roller 29.
[0051] The method explained in the above embodi-
ments to detect the diameter of the package 30 at the
time of non-lift-up is not limited to such method, and the
diameter of the package 30 can be detected by using
methods cited as an example below. As an example, a
dedicated yarn speed sensor is arranged on the yarn
traveling path to detect the traveling speed of the yarn
20. A winding angle is calculated by the unit controlling
section 50 based on the traveling speed and the travers-
ing speed of the yarn 20, and the circumferential speed
of the package 30 is calculated based on the winding
angle and the traveling speed of the yarn 20. Then, the
diameter of the package 30 can be calculated based on
the rotational speed of the package 30 and the circum-
ferential speed of the package 30. Moreover, as another
example, the diameter of the package 30 can be calcu-
lated based on the total length of the yarn 20 that is wound
on the package 30, the winding speed of the yarn 20,
and the type of the yarn 20 (thickness and the like).
[0052] In the above embodiments, at the time of the
lift-up, after causing the package 30 to perform the re-
verse rotation at once, the package 30 can be caused to
perform the normal rotation, or after the package 30 is
caused to perform the normal rotation at once, the pack-
age 30 can be caused to perform the reverse rotation. In
the above embodiments, at the time of the lift-up, for a
predetermined set time period, the package 30 can be
caused to perform the normal rotation or the reverse ro-
tation at a rotational speed at which the yarn end of the
package 30 can be pulled away. In such configurations,
the yarn end can be easily pulled away from the package
30. In the above embodiments, the setting section 91 can
be arranged in the winder unit 10.
[0053] According to one aspect of the present inven-
tion, a yarn winding machine includes a holding section
that rotatably holds a package; a contact section capable
of contacting a surface of the package; a moving section
capable of moving the package between a position at
which the package is in contact with the contact section
and a position at which the package is separated from
the contact section; a yarn catching section capable of
moving near or away from the surface of the package
and catching a yarn end of the package; a surface posi-
tion information acquiring section that acquires surface
position information indicative of a position of the surface
of the package; and a control section that controls a
movement of the yarn catching section, and, in a sepa-
rated state in which the package is separated from the
contact section by the moving section, moves the yarn
catching section near the surface of the package based
on the surface position information acquired by the sur-
face position information acquiring section so that a dis-
tance of the yarn catching section from the surface of the
package is equal to a predetermined distance.
[0054] In the above yarn winding machine, in the sep-
arated state (at the time of a lift-up) in which the package
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is separated from the contact section, the yarn catching
section is moved based on the acquired surface position
information. Therefore, even if the lift-up amount varies,
the variation can be tolerated and the yarn catching sec-
tion can be reliably moved to a position at the predeter-
mined distance from the surface of the package. There-
fore, the yarn end of the package can be reliably caught.
[0055] In the above yarn winding machine, the holding
section can include a pivoting shaft and can be pivotable
around the pivoting shaft. The moving section can pivot
the holding section around the pivoting shaft to move the
package between the position at which the package is in
contact with the contact section and the position at which
the package is separated from the contact section. The
surface position information acquiring section can be an
angle sensor that detects a rotation angle of the holding
section around the pivoting shaft as the surface position
information. With this configuration, even if the lift-up
amount varies, the lift-up amount can be precisely
grasped based on the detection result of the angle sen-
sor. Therefore, by causing the yarn catching section to
move based on the detection result of the angle sensor,
the yarn catching section can be reliably moved to the
position at the predetermined distance from the surface
of the package.
[0056] In the above yarn winding machine, the surface
position information acquiring section can be a distance
sensor that is attached to the yarn catching section and
detects a distance thereof from the surface of the pack-
age as the surface position information. With this config-
uration, even when the lift-up amount varies, the lift-up
amount can be precisely grasped based on the detection
result of the distance sensor. Therefore, by causing the
yarn catching section to move based on the detection
result of the distance sensor, the yarn catching section
can be reliably moved to the position at the predeter-
mined distance from the surface of the package.
[0057] In the above yarn winding machine, the moving
section can be driven by compressed air. When the mov-
ing section is driven by the compressed air, the variation
in the lift-up amount tends to be significant. Therefore,
the effect explained above in which the yarn end of the
package is reliably caught is particularly promising in
such a configuration.
[0058] The above yarn winding machine can include a
package driving section that rotationally drives the pack-
age. The control section can control the package driving
section to rotate the package in a direction opposite to a
winding direction when catching the yarn end of the pack-
age by using the yarn catching section in the separated
state. With this configuration, the yarn end of the package
can be more reliably caught.
[0059] The above yarn winding machine can include a
warning section that outputs a warning based on the sur-
face position information acquired by the surface position
information acquiring section in the separated state.
Based on the surface position information acquired by
the surface position information acquiring section in the

separated state, time-dependent change in the lift-up
amount can be grasped. Therefore, by outputting a warn-
ing based on the surface position information acquired
by the surface position information acquiring section in
the separated state, attention can be called to that time-
dependent change.
[0060] The above yarn winding machine can include a
setting section for setting and changing the predeter-
mined distance. With this configuration, the predeter-
mined distance can be set and changed as desired.
[0061] According to the present invention, it is possible
to provide a yarn winding machine capable of reliably
catching a yarn end of a package.
[0062] In the above explanation, the meaning of "a plu-
rality of" also includes "a predetermined number of".
[0063] Although the invention has been explained with
respect to specific embodiments for a complete and clear
disclosure, the appended claims are not to be thus limited
but are to be construed as embodying all modifications
and alternative constructions that may occur to one
skilled in the art that fairly fall within the scope of the
claims.

Claims

1. A yarn winding machine (10) comprising:

a holding section (23) configured to rotatably
hold a package (30);
a contact section (29) capable of contacting a
surface of the package (30);
a moving section (60) capable of moving the
package (30) between a position at which the
package (30) is in contact with the contact sec-
tion (29) and a position at which the package
(30) is separated from the contact section (29);
a yarn catching section (35) capable of moving
near or away from the surface of the package
(30) and catching a yarn end of the package (30);
a surface position information acquiring section
(44, 81) configured to acquire surface position
information indicative of a position of the surface
of the package (30); and
a control section (50) configured to control a
movement of the yarn catching section (35),
and, in a separated state in which the package
(30) is separated from the contact section (29)
by the moving section (60), to move the yarn
catching section (35) near the surface of the
package (30) based on the surface position in-
formation acquired by the surface position infor-
mation acquiring section (44, 81) so that a dis-
tance of the yarn catching section (35) from the
surface of the package (30) is equal to a prede-
termined distance.

2. The yarn winding machine (10) as claimed in Claim
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1, wherein
the holding section (23) includes a pivoting shaft (48)
and is pivotable around the pivoting shaft (48),
the moving section (60) is configured to pivot the
holding section (23) around the pivoting shaft (48)
to move the package (30) between the position at
which the package (30) is in contact with the contact
section (29) and the position at which the package
(30) is separated from the contact section (29), and
the surface position information acquiring section
(44) is an angle sensor that is configured to detect
a rotation angle of the holding section (23) around
the pivoting shaft (48) as the surface position infor-
mation.

3. The yarn winding machine (10) as claimed in Claim
1 or 2, wherein the surface position information ac-
quiring section (81) is a distance sensor that is at-
tached to the yarn catching section (35) and is con-
figured to detect a distance thereof from the surface
of the package (30) as the surface position informa-
tion.

4. The yarn winding machine (10) as claimed in any
one of Claims 1 to 3, wherein the moving section
(60) is configured to be driven by compressed air.

5. The yarn winding machine (10) as claimed in any
one of Claims 1 to 4 comprising:

a package driving section (41) configured to ro-
tationally drive the package (30), wherein
the control section (50) is configured to control
the package driving section (41) to rotate the
package (30) in a direction opposite to a winding
direction when catching the yarn end of the
package (30) by using the yarn catching section
(35) in the separated state.

6. The yarn winding machine (10) as claimed in any
one of Claims 1 to 5 comprising:

a warning section (92) configured to output a
warning based on the surface position informa-
tion acquired by the surface position information
acquiring section (44, 81) in the separated state.

7. The yarn winding machine (10) as claimed in any
one of Claims 1 to 6, comprising:

a setting section (91) for setting and changing
the predetermined distance.
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