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(54) Package discharging device and yarn winding machine

(57) A package discharging device (100) discharges
a package (30) having a winding tube held by a holding
section. The package discharging device (100) includes
a package contact section that comes into contact with
an outer periphery (30a) of the package (30), a first mov-
ing section that moves the package contact section and
brings the package contact section into contact with the
outer periphery (30a) of the package (30), and a pressure
adjusting section (140) that adjusts a pressing force ap-
plied to the package (30) when the package contact sec-
tion is in contact with the outer periphery (30a) of the
package (30).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a package dis-
charging device and a yarn winding machine.

2. Description of the Related Art

[0002] A yarn winding machine forms a package by
winding a yarn around a bobbin (winding tube). The pack-
age is held by a cradle of the yarn winding machine. Var-
ious methods and devices are available for removing and
discharging the package held by the cradle.
[0003] For example, in a package removing device dis-
closed in Japanese Utility Model Application Laid-open
No. S57-18559, a package is pushed by a rod into an
axial direction of a bobbin and thereby removed from the
cradle. In a guiding device disclosed in Japanese Utility
Model Application Laid-open No. S59-61161, a cradle is
released to move a package temporarily onto a winding
drum, and subsequently, a package pushing-out mem-
ber arranged in a doffing apparatus protrudes so that the
package is guided by a guiding member and moved fi-
nally to a transport conveyor. In a doffing apparatus dis-
closed in Japanese Utility Model Application Laid-open
No. H3-120171, a pushing-out lever is arranged to push
a package in a rear direction, and a resin collar is attached
to the tip of the pushing-out lever so as not to damage
the yarn layer surface of the package.
[0004] In the above conventional devices and appara-
tus, a large impact can be exerted upon the package
when removing the package. It is known that the finished
diameter of the package can vary in accordance with the
length or material of the wound yarn. However, as the
diameter of the package increases, the package is
pressed harder by the package pushing-out member.
Consequently, with the conventional technologies, it is
difficult to reduce the impact exerted upon the package,
regardless of the diameter of the package.

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to provide
a package discharging device and a yarn winding ma-
chine that can reduce the impact on the package, regard-
less of the diameter of the package.
[0006] A package discharging device according to an
aspect of the present invention, which discharges a pack-
age including at least a winding tube held by a holding
section, includes a package contact section capable of
coming into contact with an outer periphery of the pack-
age; a first moving section that causes the package con-
tact section to move so as to come into contact with the
outer periphery of the package; and a pressure adjusting
section that adjusts a pressing force applied to the pack-

age when the package contact section is in contact with
the outer periphery of the package.
[0007] A yarn winding machine according to another
aspect of the present invention includes the above pack-
age discharging device; and a winding device. The wind-
ing device has the holding section and winds a yarn
around the winding tube held by the holding section. With
this yarn winding machine, the package can be reliably
discharged from the winding device, while reducing the
impact on the package.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a schematic diagram of an automatic winder
including winder units according to a first embodi-
ment of the present invention;
FIG. 2 is a schematic and block diagram of an overall
structure of a winder unit;
FIG. 3 is a plan view of an overall structure of a cradle;
FIG. 4 is a cross-section taken parallel to a side face
of a doffing apparatus including a package discharg-
ing device according to the first embodiment;
FIG. 5 is an enlarged view of a part of the structure
shown  in FIG. 4;
FIG. 6A is a diagram of the package discharging de-
vice viewed from a direction indicated by an arrow
A shown in FIG. 4, and FIG. 6B is a diagram of the
package discharging device viewed from the pack-
age side;
FIGS. 7A to 7C are plan views of a package in a
package discharging operation; and
FIG. 8 is a cross-section taken parallel to a side face
of a doffing apparatus including a package discharg-
ing device according to a second embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0009] Exemplary embodiments of the present inven-
tion are explained in detail below with reference to the
accompanying drawings. In the explanation of the draw-
ings, the same components are given the same numer-
als, and redundant explanation is omitted.

First Embodiment

[0010] First, an overall structure of an automatic winder
(yarn winding machine) 1 according to the first embodi-
ment is explained. Throughout this specification, "up-
stream" and "downstream" are used with respect to up-
stream and downstream of a running direction of a yarn
that is being wound.
[0011] As shown in FIG. 1, the automatic winder 1 in-
cludes multiple winder units (winding units) 10 that are
aligned side-by-side, a doffing apparatus 80, and a main
controller 90. As seen in the drawing, a single doffing
apparatus 80 and a single main controller 90 are ar-
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ranged for the multiple winder units 10. A package dis-
charging device 100 is arranged in the doffing apparatus
80.
[0012] Each of the winder units 10 unwinds a yarn 20
from a supply bobbin 21 and winds the yarn 20 around
a winding bobbin (winding tube) 22 (see FIG. 2) while
traversing the yarn 20 to form a package 30. The package
30 includes at least the winding bobbin 22. The "package
30" indicates both an empty winding bobbin 22  itself
around which the yarn 20 is yet to be wound and a winding
bobbin 22 around which the yarn 20 has been wound.
Moreover, for example, an outer periphery 30a of the
package 30 also means an outer periphery 22c of the
winding bobbin 22 (see FIGS. 3 to 5). Meanwhile, winding
bobbins 22 and packages 30 of various sizes and shapes
can be used. For example, the package 30 can be a
cheese package shaped into a cylinder, or a cone pack-
age shaped into a truncated cone.
[0013] When the package 30 is fully wound at any of
the winder units 10, the doffing apparatus 80 moves to
a position corresponding to the winder unit 10, discharg-
es the fully wound package 30, and supplies an empty
bobbin (i.e., an empty winding tube). The doffing appa-
ratus 80 discharges the package 30 by using the package
discharging device 100. The discharged package 30 is
placed onto a package placing section 79 that is arranged
near a cradle 23, which holds the winding bobbin 22, on
a side opposite to the doffing apparatus 80 (see FIG. 7C).
The doffing apparatus 80 suitably discharges not only
fully wound packages 30 but also empty winding bobbins
22 and/or partially wound packages 30.
[0014] The main controller 90 includes a control sec-
tion 91 and a display section 92. An operator inputs pre-
determined setting values and selects a suitable control-
ling method to be used by the control section 91 so that
the control section 91 makes appropriate settings for
each of the winder units 10. The display section 92 dis-
plays a state of each winder unit 10 winding the yarn 20,
details of problems that arise, and the like.
[0015] A structure of a winder unit 10 is now explained
with reference to FIG. 2. Each of the winder units 10
includes a winding unit main body 16 and a unit controller
50.
[0016] The unit controller 50 includes, for example, a
central processing unit (CPU), a random access memory
(RAM), a read only memory (ROM), an input-output (I/O)
port, and a communication port. The ROM stores therein
computer programs for controlling the structural compo-
nents of the winding unit main body 16. The  structural
components of the winding unit main body 16 and the
main controller 90 are connected to the I/O port and the
communication port so that communications of control
information and the like can be established. The unit con-
troller 50 can thereby control the operation of the com-
ponents of the winding unit main body 16.
[0017] In the yarn running path between the supply
bobbin 21 and a contact roller (touch roller) 29 in the
winding unit main body 16, a yarn unwinding assisting

device 12, a tension applying device 13, a splicer (yarn
joining device) 14, and a clearer 15 are arranged in this
order from the supply bobbin 21 side.
[0018] A yarn supplying section 11 that supplies the
yarn 20 to the winding bobbin 22 is arranged in a lower
portion of the winding unit main body 16. The yarn sup-
plying section 11 supports the supply bobbin 21 trans-
ported by a not-shown bobbin transport system, at a pre-
determined position.
[0019] The yarn unwinding assisting device 12 assists
the unwinding of the yarn 20 from the supply bobbin 21
by moving downward a regulating member 40 that caps
the inner tube of the supply bobbin 21 as the yarn 20 is
unwound from the supply bobbin 21. The regulating
member 40 comes into contact with a balloon formed on
the upper portion of the supply bobbin 21 due to rotational
and centrifugal force of the yarn 20 unwound from the
supply bobbin 21, controls the balloon to be of an appro-
priate size, and thereby assists the unwinding of the yarn
20. A not-shown sensor that detects a chase portion of
the supply bobbin 21 is arranged near the regulating
member 40. When this sensor detects the chase portion
descending, the yarn unwinding assisting device 12 can
move the regulating member 40 downward in accord-
ance with the chase portion, for example, by an action
of a not-shown air cylinder.
[0020] The tension applying device 13 applies a pre-
determined tension to the running yarn 20. As an example
of the tension applying device 13, a gate-type tension
applying device, in which movable comb teeth are ar-
ranged to correspond to fixed comb teeth, can be em-
ployed. The movable comb teeth can be  swung by a
rotary solenoid so that the two sets of comb teeth can be
engaged with or released from each other. Besides the
gate-type tension applying device, a disk-type tension
applying device can be employed as the tension applying
device 13.
[0021] When the clearer 15 detects a yarn defect and
cuts the yarn 20, or when the yarn 20 runs out when being
unwound from the supply bobbin 21, the splicer 14 joins
a lower yarn from the supply bobbin 21 and an upper
yarn from the package 30. As the yarn joining device that
joins the upper yarn and the lower yarn, a yarn joining
device of mechanical type or of a type that uses fluid such
as compressed air, or the like can be used.
[0022] The clearer 15 includes a clearer head 49, in
which a not-shown sensor that detects thickness of the
yarn 20 is arranged, and an analyzer 52 that processes
a yarn thickness signal received from this sensor. The
clearer 15 monitors this yarn thickness signal received
from the sensor, and thereby detects a yarn defect such
as a slub. The yarn defect detected by the clearer 15 can
be an irregularity in the thickness of the yarn 20 or a
foreign material contained in the yarn 20. A cutter 39 is
arranged near the clearer head 49 so that the yarn 20
can be cut immediately when the clearer 15 detects a
yarn defect.
[0023] A lower yarn catching section 125 that catches
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a yarn end from the supply bobbin 21 and guides it to the
splicer 14 is arranged below the splicer 14, and an upper
yarn catching section 26 that catches a yarn end from
the package 30 and guides it to the splicer 14 is arranged
above the splicer 14. The lower yarn catching section
125 includes a lower yarn pipe arm 33 and a lower yarn
suction vent 32 formed at a free end of the lower yarn
pipe arm 33. The upper yarn catching section 26 includes
an upper yarn pipe arm 36 and an upper yarn suction
vent (yarn end catching section) 35 formed at a free end
of the upper yarn pipe arm 36.
[0024] The lower yarn pipe arm 33 and the upper yarn
pipe arm 36 can pivot around shafts 34 and 37, respec-
tively. A suitable negative pressure source (not shown)
is connected to each of the lower yarn pipe arm 33 and
the upper yarn pipe arm 36. The  negative pressure
source generates a suction airflow through the lower yarn
suction vent 32 and the upper yarn suction vent 35 so
that the ends of the upper yarn and the lower yarn can
be sucked and caught.
[0025] As shown in FIGS. 2 and 3, the winding unit
main body 16 includes a winding device 75 that winds
the yarn 20 around the winding bobbin 22. The winding
device 75 includes the cradle (holding section) 23 that
detachably supports the winding bobbin 22, and the con-
tact roller 29 that can rotate in contact with the outer pe-
riphery 30a of the package 30.
[0026] The winding device 75 includes an arm-type tra-
versing device 70 that is arranged near the cradle 23 and
that traverses the yarn 20. The winding device 75 winds
the yarn 20 into the package 30 while traversing the yarn
20 by the traversing device 70. A guide plate 28 is ar-
ranged slightly upstream with respect to the traversing
position, and guides the upstream yarn 20 to the travers-
ing position. A ceramic traversing support 27 is arranged
further upstream with respect to the guide plate 28. The
traversing device 70 includes a traverse driving motor 76
that is formed by a servomotor or the like. A traverse
controller 78 controls the operation of the traverse driving
motor 76. The traverse driving motor 76 operates to drive
a traverse arm so that the traversing device 70 traverses
the yarn 20 in a winding width direction of the package
30 (the direction indicated by an arrow in FIG. 2) with the
traversing support 27 serving as the center. The traverse
controller 78 is a piece of hardware that is a dedicated
microprocessor or the like. Upon receiving a signal from
the unit controller 50, the traverse controller 78 controls
and stops the operation of the traverse driving motor 76.
Besides the servomotor, various motors such as a step
motor and a voice coil motor can be employed as the
traverse driving motor 76.
[0027] The cradle 23 includes a cradle main body 24
that sandwiches and supports the winding bobbin 22 at
a larger-diameter side end portion 22a and a smaller-
diameter side end portion 22b of the winding bobbin 22.
The cradle main body 24  can swing around a swing shaft
48. When the diameter of a yarn layer of the yarn 20
wound around the winding bobbin 22 increases, this in-

crease can be absorbed by the swinging of the cradle 23.
[0028] The cradle main body 24 includes a first cradle
arm 24a that faces the larger-diameter side end portion
22a of the winding bobbin 22, a second cradle arm 24b
that faces the smaller-diameter side end portion 22b of
the winding bobbin 22, and a cradle lever 24c that is
attached to the first cradle arm 24a and that extends to-
wards the doffing apparatus 80. A polyurethane tight-
fitting section 25, which is tightly fitted to the larger-diam-
eter side end portion 22a of the winding bobbin 22 by
engaging into the larger-diameter side end portion 22a,
is arranged on the winding bobbin 22 side of the first
cradle arm 24a. The tight-fitting section 25 is shaped into
a truncated cone tapered toward the winding bobbin 22.
Because of the tight-fitting section 25 that is shaped into
a truncated cone, the tight-fitting section 25 is engaged
into the winding bobbin 22. This makes the tight-fitting
section 25 stop where the inner diameter of the winding
bobbin 22 agrees with the outer diameter of the tight-
fitting section 25 so that the tight-fitting section 25 is tightly
fitted to the winding bobbin 22, even if there are some
variations in the diameters of the winding bobbins 22. It
is not necessary that the tight-fitting section 25 be made
of polyurethane rubber but can be made of other mate-
rials such as silicon rubber. In place of the rubber tight-
fitting section 25, a metallic package holding section or
a package holding section of other materials can be ar-
ranged. As long as slipping would not occur between the
winding bobbin 22 and the tight-fitting section 25, the
tight-fitting section 25 can be formed of any material. The
tight-fitting section 25 can be shaped substantially into a
cylinder.
[0029] A package driving motor (package driving sec-
tion) 41, which is a servomotor, is arranged on the first
cradle arm 24a of the cradle main body 24. The package
driving motor 41 drives to rotate the winding bobbin 22
to wind the yarn 20 around the  winding bobbin 22 (pack-
age 30). The package driving motor 41 can rotate the
winding bobbin 22 (package 30) in the winding direction,
and also in the reverse direction.
[0030] When the winding bobbin 22 is held by the cra-
dle 23, a shaft of the package driving motor 41 is coupled
to the winding bobbin 22 in such a manner that the pack-
age driving motor 41 and the winding bobbin 22 cannot
rotate relatively with each other (i.e., direct drive system).
According to the present embodiment, with the tight-fit-
ting section 25 arranged between the first cradle arm 24a
and the winding bobbin 22, the force of the cradle 23
holding the package 30 (winding bobbin 22) can be en-
hanced. Especially for a winder unit 10 that performs
winding at high speed, such holding force needs to be
enhanced. The operation of the package driving motor
41 is controlled by a package driving controller 42. Upon
receiving an operation signal from the unit controller 50,
the package driving controller 42 controls and stops the
operation of the package driving motor 41. The package
driving motor 41 need not be a servomotor, but various
motors such as a step motor and an induction motor can
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be employed as the package driving motor 41.
[0031] An angle sensor 44 that detects an angle of the
cradle 23 is arranged on the swing shaft 48. This angle
sensor 44 can be, for example, a rotary encoder. The
angle sensor 44 sends an angle signal corresponding to
the angle of the cradle 23 to the unit controller 50. The
swing angle of the cradle 23 changes accompanying an
increase in the wound diameter of the package 30. Ac-
cordingly, the diameter of the package 30 can be detect-
ed based on the detected swing angle of the cradle 23
with the angle sensor 44. To detect the diameter of the
package 30, a suitable structure that can detect the di-
ameter of the package 30, such as one that uses a Hall
IC or an absolute encoder, can be used in place of the
angle sensor 44.
[0032] A structure of the doffing apparatus 80 is ex-
plained below. As shown in FIG. 1, the doffing apparatus
80 includes a main frame 85, a yarn pulling-out arm 86,
a cradle opener (operating section) 87, a bobbin supply-
ing section 88, and the package  discharging device 100.
The doffing apparatus 80 activates the cradle opener 87
and the package discharging device 100 to discharge
the package 30, and activates the bobbin supplying sec-
tion 88 to supply an empty winding bobbin 22. The doffing
apparatus 80 activates the yarn pulling-out arm 86 to
catch the yarn 20 from the supply bobbin 21 and guide
the yarn 20 to the empty winding bobbin 22.
[0033] A rail 83 is arranged along an aligning direction
of the winder units 10 (horizontal direction in FIG. 1)
above the winding unit main bodies 16. The main frame
85 of the doffing apparatus 80 moves along the rail 83.
Positioning blocks 82 are arranged along the rail 83 at
positions corresponding to the winder units 10. The main
frame 85 of the doffing apparatus 80 includes a not-
shown flapper mechanism that can swing between a po-
sition at which the flapper mechanism is engaged with a
positioning block 82 and a position at which it is disen-
gaged. By engaging the flapper mechanism with the po-
sitioning block 82, the doffing apparatus 80 determines
an appropriate position immediately above the target
winder unit 10 and stops there. The position at which the
doffing apparatus 80 stops is not limited to a position
immediately above a winder unit 10. The doffing appa-
ratus 80 can stop at a position other than the one imme-
diately above the winder unit 10, as long as an intended
operation can be performed onto the winder unit 10.
[0034] The yarn pulling-out arm 86 has a structure in
which rod-like members of different diameters are coax-
ially nested inside one another so that the yarn pulling-
out arm 86 can extend and contract in a telescoping man-
ner. The yarn pulling-out arm 86 is an air cylinder in which
extension and contraction can be driven by compressed
air supplied from a not-shown compressed air source.
The yarn pulling-out arm 86 is arranged on the doffing
apparatus 80 pointing toward the winding unit main body
16. A yarn catching section 81 is arranged at a free end
(lower end) of the yarn pulling-out arm 86. The yarn catch-
ing section 81 moves in directions of moving closer to

and moving away from the winder unit 10 as the yarn
pulling-out arm 86 swings.
[0035] The bobbin supplying section 88 picks up an
empty winding bobbin 22 from a not-shown bobbin stock-
er within the doffing apparatus 80. The bobbin supplying
section 88 is arranged swingably with respect to a shaft
89. The doffing apparatus 80 drives the bobbin supplying
section 88 to swing between a position of picking up the
winding bobbin 22 from the bobbin stocker and a position
of setting the winding bobbin 22 onto the cradle 23.
[0036] The cradle opener 87 operates and releases
the first cradle arm 24a when the cradle opener 87 swings
while being engaged with the cradle lever 24c of the cra-
dle 23 (see FIG. 3). When the first cradle arm 24a is
released, the first cradle arm 24a is moved in the direction
away from the second cradle arm 24b with respect to the
position of holding the winding bobbin 22. According to
the present embodiment, with the tight-fitting section 25
engaged into the winding bobbin 22, the package 30 may
not be detached from the cradle main body 24 simply by
releasing the first cradle arm 24a (see FIG. 7A). The
package discharging device 100 serves effectively in
such a case, to reliably remove the package 30.
[0037] As shown in FIGS. 4 and 5, the package dis-
charging device 100 includes a first roller (package con-
tact section) 108 formed of resin and that can come into
contact with the outer periphery 30a of the package 30,
and an air cylinder (first moving section) 101 that moves
the first roller 108 in a movement direction D1. In FIGS.
4 and 5, the yarn pulling-out arm 86, the cradle opener
87, the bobbin supplying section 88, and the like, which
have been mentioned above, have not been shown for
the sake of simplicity.
[0038] The main frame 85 includes a pair of side pan-
els: a first side panel 85a and a second side panel. The
first side panel 85a is positioned closer to the main con-
troller 90 than the second side panel is. An air cylinder
101 is fixed to the first side panel 85a. The air cylinder
101 includes a cylinder 102 fixed to the first side panel
85a and a rod 103 that extends and contracts in the move-
ment direction D1 by the action of  compressed air sup-
plied from the not-shown compressed air source. An L-
shaped bracket 106 is fixed onto the inner surface of the
first side panel 85a that faces the second side panel. The
bracket 106 includes a fixation panel 106a that is fixed
onto the first side panel 85a and a supporting panel 106b
that is continued from the fixation panel 106a and that
faces the package 30. The tip end of the cylinder 102 is
fixed to the supporting panel 106b. The rod 103 extends
and contracts between the supporting panel 106b and
the winding bobbin 22 in the movement direction D1 at
predetermined strokes. The strokes of the rod 103 are
determined such that the first roller 108 reaches the wind-
ing bobbin 22 held by the cradle 23 when the rod 103 is
most extended.
[0039] As shown in FIG. 6A, the fixation panel 106a is
fixed to the first side panel 85a. The supporting panel
106b makes an acute angle with respect to the fixation
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panel 106a. The cylinder 102 of the air cylinder 101 is
fixed substantially perpendicularly to the supporting pan-
el 106b. Consequently, the movement direction D1 of the
rod 103 is angled with respect to a horizontal plane and
also to a vertical plane. The rod 103 can extend toward
the package 30 in a direction that forms an acute angle
with respect to the axial line of the winding bobbin 22.
[0040] As shown in FIGS. 4 to 6B, a metallic base 104
is fixed to the tip end of the rod 103. A metallic arm 107
is attached to the base 104 with a shaft 110 arranged
therebetween. The arm 107 includes two arm portions,
a first arm portion 107a and a second arm portion 107b,
that extend in two different directions from the position
of the shaft 110. The first arm portion 107a and the sec-
ond arm portion 107b form an obtuse angle with each
other. The first arm portion 107a and the second arm
portion 107b pivot together around the shaft 110 within
a predetermined range.
[0041] The cylindrical first roller 108 is attached to the
first arm portion 107a at its free end with a shaft 111
arranged therebetween. The first roller 108 can rotate
around a shaft line L1 of the shaft 111 with respect to the
first arm portion  107a. The shaft line L1 runs orthogonal
to the movement direction D1. The shaft line L1 does not
always have to run orthogonal to the movement direction
D1. The shaft line L1 can run along another direction
crossing the movement direction D1. With the rod 103 of
the air cylinder 101 extending in the movement direction
D1, a periphery 108a of the first roller 108 comes into
contact with the outer periphery 30a of the package 30
(or the outer periphery 22c of the winding bobbin 22).
[0042] The first roller 108 comes into contact with the
package 30 at substantially the center of the package 30
in the shaft direction of the package 30. The contact po-
sition of the first roller 108 is not limited to substantially
the center of the package 30 in the axial direction, how-
ever. For example, the contact position of the first roller
108 can be closer to the first cradle arm 24a or closer to
the second cradle arm 24b in the axial direction of the
package 30. If the package 30 is, for example, a cylin-
drical cheese package, the package 30 moves (rolls)
straight to the package placing section 79 regardless of
the position in the axial direction at which the first roller
108 is in contact. If the package 30 is a cone package
shaped into a truncated cone, the first roller 108 can be
brought into contact on the smaller diameter side (closer
to the second cradle arm 24b) so that the package 30 is
prevented from obliquely rolling off. The contact position
of the first roller 108 can be suitably adjusted in accord-
ance with the shape or fixation position of the bracket
106 or with the fixation position or angle of the air cylinder
101.
[0043] A cylindrical second roller 109 formed of resin
is attached to the free end of the second arm portion 107b
with a shaft 112 arranged therebetween (see FIG. 6B).
The second roller 109 rotates around a shaft line L2 of
the shaft 112 with respect to the second arm portion 107b.
The shaft line L2 is parallel to the shaft line L1.

[0044] The package discharging device 100 according
to the present embodiment includes a coil spring (pres-
sure adjusting section) 120 that adjusts a pressing force
applied to the package 30 when  the first roller 108 comes
into contact with the outer periphery 30a of the package
30 (see FIGS. 6A and 6B). The coil spring 120 is arranged
between the first roller 108 and the air cylinder 101. More
specifically, the coil spring 120 is a twisted coil spring
wound around the shaft 110, with its one end fixed to the
base 104 and the other end fixed to the arm 107. The
coil spring 120 urges the arm 107 in a direction of tilting
the first arm portion 107a forward (counterclockwise in
FIG. 5). That is, the coil spring 120 urges the first roller
108 toward the package 30 via the first arm portion 107a
when the first roller 108 comes into contact with the outer
periphery 30a of the package 30. The coil spring 120
pushes, with its resilience, the first roller 108 against the
package 30. The spring constant of the coil spring 120
can be suitably determined in accordance with the target
package 30 or the winding bobbin 22 that is to be dis-
charged.
[0045] As shown in FIG. 5, the air cylinder 101 moves
the first roller 108 to a contact position at which the first
roller 108 comes into contact with the package 30 held
by the cradle 23, or to a receded position at which the
first roller 108 is receded from the package 30 held by
the cradle 23. In FIG. 5, two contact positions of the first
roller 108 are shown; a contact position P1 on the outer
periphery 30a of the package 30 having a certain diam-
eter, and a contact position P2 on the empty winding
bobbin 22. Even if the strokes of the rod 103 are main-
tained at a constant level, the pressing force applied to
the package 30 can be adjusted by the pressing force
adjusting function of the coil spring 120. The coil spring
120 adjusts discharging energy (pushing-out force) re-
quired when discharging the package 30. In other words,
the coil spring 120 absorbs variation in the diameter of
the package 30.
[0046] When the rod 103 moves back into the cylinder
102 and the first roller 108 is receded from the package
30 back to the receded position, the second roller 109
comes into contact with the bottom of the supporting pan-
el 106b. When the rod 103 moves further backward, the
arm 107 stands up against the urging force  of the coil
spring 120 (i.e., the arm 107 pivots clockwise around the
shaft 110 as shown in FIG. 5). When the arm 107 stands
up, the first roller 108 moves to a standby position P3.
When the first roller 108 stays at the standby position P3,
the first roller 108 and the arm 107 are positioned inside
the edge of the first side panel 85a and housed in the
main frame 85. The supporting panel 106b, the arm 107,
and the second roller 109 form a second moving section
121 that causes the first roller 108 currently staying at
the receded position to move to a standby position, which
is further receded from the package 30.
[0047] The operation of the package discharging de-
vice 100 is explained below with reference to FIGS. 7A
to 7C. First, when the unit controller 50 of the winder unit
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10 detects a package 30 that is to be doffed, the unit
controller 50 stops the package driving motor 41 of the
winder unit 10 (see FIG. 7A). The unit controller 50 out-
puts to the main controller 90 a signal indicating that the
to-be-doffed package 30 has been detected.
[0048] Next, the doffing apparatus 80 stops in front of
the winder unit 10, and releases the first cradle arm 24a
by engaging the cradle opener 87 with the cradle lever
24c. At substantially the same timing, the main controller
90 operates the air cylinder 101 of the package discharg-
ing device 100 to bring the first roller 108 into contact
with the outer periphery 30a of the package 30 (see FIG.
7B). When the first roller 108 comes into contact with the
outer periphery 30a of the package 30, the coil spring
120 adjusts the pressing force applied to the package 30
and thereby reduces the impact upon the package 30.
The air cylinder 101 does not have to be operated at the
same timing as the releasing of the first cradle arm 24a.
The air cylinder 101 can be operated after the first cradle
arm 24a is released.
[0049] At the point of releasing the first cradle arm 24a,
the tight-fitting section 25 is engaged into and tightly fitted
to the winding bobbin 22 so that the package 30 is still
held by the first cradle arm 24a in a cantilevered manner
(the package  30 may come off the tight-fitting section 25
under its own weight as soon as the first cradle arm 24a
is released, for example, if the package 30 has a large
diameter or if the winding density of the yarn 20 is high).
Thereafter, the package 30 discharged by the package
discharging device 100 is placed onto the package plac-
ing section 79. The discharging operation of the package
30 performed by the package discharging device 100 is
thereby completed (see FIG. 7C).
[0050] The package 30 placed onto the package plac-
ing section 79 is collected manually by the operator. Al-
ternatively, a conveyor belt can be employed for the pack-
age placing section 79 so that the package 30 can be
automatically transported to and collected at a predeter-
mined position.
[0051] In the package discharging device 100 and the
automatic winder 1 according to the present embodi-
ment, the winding bobbin 22 of the package 30 is held
by the cradle 23. The first roller 108 is moved by the air
cylinder 101 such that the first roller 108 is brought into
contact with the outer periphery 30a of the package 30.
By bringing the first roller 108 in contact with the outer
periphery 30a of the package 30, the package 30 comes
off the cradle 23 and is discharged. The coil spring 120
adjusts the pressing force applied to the package 30
when the first roller 108 is in contact with the outer pe-
riphery 30a of the package 30. Because of the adjustment
of the pressing force, the first roller 108 is prevented from
pressing the package 30 too strongly as the diameter of
the package 30 increases. The impact on the package
30 can be thereby reduced, regardless of the diameter
of the package 30.
[0052] With the coil spring 120 that can adjust the
pressing force, the impact on the package 30 can be

reduced by a simple structure.
[0053] The first roller 108 is brought into contact with
the outer periphery 30a of the package 30 under a sub-
stantially constant pressing force that is caused by the
urging force (resilient force) of the coil spring 120. The
impact on the package 30 can be thereby reliably and
readily reduced. If the air cylinder  101 moves the first
roller 108 towards the winding bobbin 22 further than the
outer periphery 30a of the package 30, the first roller 108
is pushed back due to a reaction force from the outer
periphery 30a of the package 30 against the urging force
of the coil spring 120. Consequently, the pressing force
is prevented from being applied excessively to the pack-
age 30.
[0054] The air cylinder 101 moves the first roller 108
to a contact position (e.g., the contact position P1 or P2)
at which the first roller 108 comes into contact with the
package 30 held by the cradle 23 and to the receded
position at which the first roller 108 is receded from the
package 30 held by the cradle 23. Consequently, when
the first roller 108 does not need to be in contact with the
package 30, the air cylinder 101 can move the first roller
108 to recede at the receded position.
[0055] With the air cylinder 101 that moves the first
roller 108, the first roller 108 can be brought to the contact
position or to the receded position by a simple structure.
[0056] The second moving section 121 moves the first
roller 108, which is currently staying at the receded po-
sition, further back to the standby position P3. Therefore,
interference or contact of the first roller 108 with other
members can be reliably avoided. Especially for the doff-
ing apparatus 80 that moves along the rail 83, contact
with the cradle lever 24c of the cradle 23 in the winder
unit 10 can be avoided (see FIG. 4).
[0057] The coil spring 120 is arranged between the first
roller 108 and the air cylinder 101, and therefore the air
cylinder 101 does not exert its force directly onto the first
roller 108. Consequently, even if the air cylinder 101 has
a large force, the impact on the package 30 can be re-
duced.
[0058] The periphery 108a of the first roller 108 is
brought into contact with the outer periphery 30a of the
package 30. The package 30 therefore can be reliably
discharged even if the position of the first roller 108 rel-
ative to the package 30 has been changed. In addition,
the first roller 108, when rotating, is prevented from rub-
bing its periphery 108a against the outer periphery 30a
of the package 30. Consequently, damage to the  pack-
age 30 can be minimized.
[0059] The rubber tight-fitting section 25 is tightly fitted
to the larger-diameter side end portion 22a of the winding
bobbin 22 so that the power of the cradle main body 24
holding the winding bobbin 22 can be enhanced. In the
automatic winder 1 in which the winding bobbin 22 is held
with a large holding force, it is particularly effective to
employ the package discharging device 100 that can re-
liably discharge the package 30. Especially when the
package 30 has a small diameter or when the package
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30 has a large diameter but a low winding density (i.e.,
when soft-wound), the package 30 would not easily come
off the cradle main body 24. In such situations, the pack-
age discharging device 100 comes to serve effectively.
[0060] When the cradle opener 87 operates the cradle
lever 24c, the package discharging device 100 starts op-
erating. This further facilitates the discharging of the
package 30.

Second Embodiment

[0061] FIG. 8 is a cross-section taken parallel to a side
face of a doffing apparatus including a package discharg-
ing device according to a second embodiment. A pack-
age discharging device 100A of a doffing apparatus 80A
shown in FIG. 8 is different from the package discharging
device 100 shown in FIG. 4 in that a cylindrical contact
member 130 that faces the package 30 is used in place
of the first roller 108 and also that a linear scale 129 that
helps in adjusting the stroke length of the rod 103 is ar-
ranged on the air cylinder 101. The contact member 130
is fixed to the tip end of the rod 103. A rubber member
can be attached to the tip surface of the contact member
130 (the surface that comes in contact with the package
30). The arm 107, the first roller 108, the second roller
109, the coil spring 120, or the like is not arranged in the
package discharging device 100A.
[0062] A package diameter obtaining section is ar-
ranged in a winder unit according to the second embod-
iment. The following modes can be employed for the
package diameter obtaining section.
[0063] The package diameter obtaining section ac-
cording to a first mode is the analyzer 52 (see FIG. 2).
The analyzer 52 obtains the package diameter based on
the total length of the yarn 20 wound into the package
30 and the winding speed and yarn type (e.g., thickness)
of the yarn 20.
[0064] The package diameter obtaining section ac-
cording to a second mode is the angle sensor 44 dis-
cussed above. The angle sensor 44 obtains the package
diameter by detecting the swing angle of the cradle 23.
[0065] The package diameter obtaining section ac-
cording to a third mode is the analyzer 52. The analyzer
52 measures the time elapsed from the start of the wind-
ing of the yarn 20 and obtains the package diameter from
the measured elapsed time. If the winding speed and the
yarn type (e.g., the thickness of the yarn 20) are known,
the package diameter can be empirically obtained based
on the time elapsed from the start of the winding of the
yarn 20. By storing beforehand a relationship between
the elapsed time from the start of the winding and the
package diameter in the analyzer 52, the package diam-
eter can be obtained based on the measured elapsed
time. When the winding is suspended due to yarn cut
and/or yarn joining, the measurement of the elapsed time
from the start of the winding is also suspended.
[0066] The package diameter obtaining section ac-
cording to a fourth mode is the analyzer 52. The analyzer

52 calculates the package diameter based on a running
speed of the yarn 20 detected by a yarn running speed
sensor. More specifically, a traversing angle is calculated
from the running speed and a traversing speed of the
yarn 20. Subsequently, a peripheral speed of the pack-
age 30 is obtained based on the traversing angle and the
running speed of the yarn 20. The package diameter is
calculated based on a rotational speed and the peripheral
speed of the package 30.
[0067] The unit controller 50 of the winder unit 10 sends
the data of the package diameter to the doffing apparatus
80A. The doffing apparatus 80A adjusts, in accordance
with the package  diameter, the stroke length of the rod
103, or in other words a moving distance of the contact
member 130 by using the linear scale 129. A contact
position P5 on the outer periphery 30a of the package
30 having a certain diameter and a contact position P6
on the empty winding bobbin 22 are shown as examples
of the contact positions of the contact member 130 in
FIG. 8. The air cylinder 101 functions as a pressure ad-
justing section 140, and the linear scale 129 functions as
a moving distance adjusting section 150.
[0068] The package discharging device 100A accord-
ing to the second embodiment also reduces the impact
on the package 30 regardless of the package diameter.
With the moving distance adjusting section 150 that ad-
justs the moving distance of the contact member 130,
too long or too short movement of the contact member
130 can be avoided, and the moving distance of the con-
tact member 130 can be suitably maintained.
[0069] The package diameter obtaining section and
the unit controller 50 adjust the moving distance of the
contact member 130 in accordance with the diameter of
the package 30. The contact member 130 can thereby
be suitably brought into contact with the package 30. The
unit controller 50 can be provided with a function of the
package diameter obtaining section.
[0070] The exemplary embodiments of the present in-
vention have been explained above, but the present in-
vention is not limited thereto. For example, according to
the first embodiment, the twisted coil spring 120 has been
explained as the pressure adjusting section 140; howev-
er, the pressure adjusting section 140 is not limited there-
to. As the pressure adjusting section 140, for example,
a compression coil spring can be arranged along the
movement direction of the package contact section and
used for urging the package contact section against the
package 30.
[0071] The first embodiment, in which the pressing
power adjusting function is realized by the coil spring
120, the first roller 108, and the like, and the second em-
bodiment, in which the pressing power adjusting function
is realized by the package  diameter obtaining section,
the linear scale 129, the unit controller 50, and the like,
can be combined.
[0072] The moving distance of the package contact
section does not always have to be adjusted based on
the package diameter obtained by the package diameter
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obtaining section. The moving distance of the package
contact section can be adjusted based on the type or
winding density of the yarn 20. For example, the strokes
of the air cylinder 101 can be set larger as the package
has a lower winding density.
[0073] The doffing apparatus 80 or 80A that performs
the operations of supplying an empty winding bobbin 22
and of catching and guiding the yarn 20 has been ex-
plained in the embodiments. In contrast, the doffing ap-
paratus 80 or 80A can be dedicated to the operation of
discharging the package 30 only.
[0074] The first moving section formed of the air cylin-
der 101 has been explained in the present embodiments;
however, the first moving section is not limited to the air
cylinder 101, and a different extending/contracting struc-
ture can be employed. A moving section can have a bel-
lows, lattice, or sliding structure.
[0075] The shape, size, or material of the package con-
tact section can be suitably modified. The material is not
limited to resin, but can be rubber. By increasing the width
of the package contact section, the positional adjustment
of the package contact section in the axial direction of
the winding bobbin 22 becomes no longer necessary.
The tight-fitting section 25 does not have to be a truncated
cone. The tight-fitting section 25 can be a flat plate so
that it can be pressed against an end of the winding bob-
bin 22.
[0076] The package discharging device 100 does not
have to be arranged in the doffing apparatus 80 or 80A,
but can be arranged as an independent device. The pack-
age discharging device 100 can be arranged for each of
the winder units 10. Multiple doffing apparatuses 80 can
be arranged to correspond to the number of winder units
10 of the automatic winder 1.
[0077] The winder unit 10 having an arm-type travers-
ing device 70 has been explained in the present embod-
iments. The yarn winding  machine can include a winding
device that has a traversing drum. The yarn winding ma-
chine can include an air-spinning apparatus. The yarn
winding machine can be an open-end spinning frame or
the like, or any yarn winding machine that can wind a
yarn around a package.
[0078] The package diameter obtaining section of the
winder unit according to the second embodiment (at least
one of the first to fourth modes) can be applied to the
winder unit according to the first embodiment. In the wind-
er unit according to the first embodiment also, the linear
scale 129 can be arranged on the air cylinder 101 so that
the stroke length of the rod 103 can be adjusted.
[0079] The package 30 can be forcibly pulled in the
axial direction and discharged.
[0080] A package discharging device according to an
aspect of the present invention, which discharges a pack-
age including at least a winding tube held by a holding
section, includes a package contact section capable of
coming into contact with an outer periphery of the pack-
age; a first moving section that causes the package con-
tact section to move so as to come into contact with the

outer periphery of the package; and a pressure adjusting
section that adjusts a pressing force applied to the pack-
age when the package contact section is in contact with
the outer periphery of the package.
[0081] A package here means an empty winding tube
itself around which no yarn has been wound, and also a
winding tube around which a yarn has been wound. By
adjusting the pressing force, the package contact section
can be prevented from pressing the package too hard as
the diameter of the package increases accompanying
winding of yarn. Consequently, an impact on the package
can be reduced regardless of the diameter of the pack-
age.
[0082] According to another aspect of the present in-
vention, the pressure adjusting section is preferably a
spring. Consequently, the package discharging device
that reduces the impact on the package can be realized
with a simple structure.
[0083] According to still another aspect of the present
invention, the spring preferably urges the package con-
tact section toward the package when the package con-
tact section comes into contact with the outer periphery
of the package such that the package contact section is
pressed against the package by a resilient force of the
spring. With such a structure, due to urging force of the
spring, the package contact section stays in contact with
the outer periphery of the package under substantially a
constant pressing force. The impact on the package is
therefore reliably and readily reduced. If the first moving
section moves the package contact section toward the
winding tube further out of the outer periphery of the pack-
age, the package contact section is pushed back by a
reaction force from the outer periphery of the package
against the urging force of the spring. This prevents an
excessive pressing force from being exerted on the pack-
age.
[0084] According to still another aspect of the present
invention, the first moving section preferably moves the
package contact section to a contact position at which
the package contact section is in contact with the pack-
age held by the holding section, and a receded position
at which the package contact section is receded from the
package held by the holding section. With this structure,
when the package contact section does not need to be
in contact with the package, the first moving section can
bring the package contact section into the receded posi-
tion.
[0085] According to still another aspect of the present
invention, the first moving section is preferably an air cyl-
inder. Consequently, the first moving section that causes
the package contact section to move to the contact po-
sition and to the receded position can be realized with a
simple structure.
[0086] According to still another aspect of the present
invention, the package discharging device preferably fur-
ther includes a moving distance adjusting section that
adjusts a moving distance of the package contact sec-
tion. With such a structure, the package contact section
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can be prevented from moving for too long or too short
a distance. Consequently, the moving distance of the
package contact section can be suitably maintained.
[0087] According to still another aspect of the present
invention, the package discharging device preferably fur-
ther includes a second moving section that moves the
package contact section to a standby position receded
from the package further than the receded position. With
such a structure, the package contact section can be
reliably prevented from interfering with or coming into
contact with other members.
[0088] According to still another aspect of the present
invention, the pressure adjusting section is preferably ar-
ranged between the package contact section and the first
moving section. With such a structure, the force of the
first moving section does not act directly onto the package
contact section. Consequently, even if the first moving
section has a greater force, the impact on the package
can be reduced.
[0089] According to still another aspect of the present
invention, the package contact section is preferably a
roller that rotates around a shaft line crossing a move-
ment direction of the package contact section and has
an outer periphery that comes into contact with the outer
periphery of the package. With such a structure, the outer
periphery of the roller comes into contact with the outer
periphery of the package. Consequently, even if the po-
sition of the package contact section relative to the pack-
age changes, the package can be reliably discharged.
With the roller, which can rotate, the outer periphery of
the roller is prevented from rubbing against the outer pe-
riphery of the package, and therefore damage to the
package can be minimized.
[0090] A yarn winding machine according to still an-
other aspect of the present invention includes the above
package discharging device; and a winding device. The
winding device has the holding section and winds a yarn
around the winding tube held by the holding section. With
this yarn winding machine, the package can be reliably
discharged from the winding device, with the impact re-
duced on the package.
[0091] According to still another aspect of the present
invention, the holding section of the winding device pref-
erably includes a cradle main body that sandwiches the
winding tube at two end  potions of the winding tube; and
a tight-fitting section that is arranged on the cradle main
body and tightly fitted to at least one of the end potions
of the winding tube. With the rubber tight-fitting section
that is tightly fitted to at least one end of the winding tube,
the cradle main body can support the winding tube with
a high holding force. In the yarn winding machine in which
the winding tube is held with such a high holding force,
the package discharging device of the present invention
that can reliably discharge the package comes to be es-
pecially effective.
[0092] According to still another aspect of the present
invention, the yarn winding machine preferably further
includes an operating section that operates the holding

section of the winding device, wherein the package dis-
charging device starts operating when the operating sec-
tion operates the holding section. With such a structure,
the package discharging device starts operating when
the holding section is operated, and therefore discharg-
ing of the package can be further facilitated.
[0093] According to still another aspect of the present
invention, the yarn winding machine preferably further
includes a diameter obtaining section that obtains a di-
ameter of the package; and a control section that controls
the first moving section of the package discharging de-
vice and thereby adjusts the moving distance of the pack-
age contact section in accordance with the diameter of
the package obtained by the diameter obtaining section.
With such a structure, the moving distance of the package
contact section can be adjusted in accordance with the
diameter of the package, and therefore the package con-
tact section can be suitably brought into contact with the
package.
[0094] According to the present invention, the impact
on the package can be reduced regardless of the diam-
eter of the package.

Claims

1. A package discharging device adapted to discharge
a package (30) including at least a winding tube (22)
held by a holding section (23), the package discharg-
ing device comprising:

a package contact section (108, 130) adapted
capable of making contact with an outer periph-
ery (30a) of the package (30);
a first moving section (101) adapted to cause
the package contact section (108, 130) to move
so as to come into contact with the outer periph-
ery (30a) of the package (30); and
a pressure adjusting section (120, 140) adapted
to adjust a pressing force applied to the package
(30) when the package contact section (108,
130) is in contact with the outer periphery (30a)
of the package (30).

2. The package discharging device according to Claim
1, wherein the pressure adjusting section is a spring
(120).

3. The package discharging device according to Claim
2, wherein the spring (120) is adapted to urge the
package contact section (108) toward the package
(30) when the package contact section (108) comes
into contact with the outer periphery (30a) of the
package (30) such that the package contact section
(108) is pressed against the package (30) by a re-
silient force of the spring (120).

4. The package discharging device according to any
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one of Claims 1 to 3, wherein the first moving section
(101) is adapted to move the package contact sec-
tion (108, 130) to
a contact position at which the package contact sec-
tion (108, 130) is in contact with the package (30)
held by the holding section (23), and
a receded position at which the package contact sec-
tion (108, 130) is receded from the package (30) held
by the holding section (23).

5. The package discharging device according to Claim
4, wherein the first moving section (101) is an air
cylinder.

6. The package discharging device according to Claim
4 or 5, further comprising a moving distance adjust-
ing section (129, 150) adapted to adjust a moving
distance of the package contact section (108, 130).

7. The package discharging device according to any
one of Claims 4 to 6, further comprising a second
moving section (121) adapted to move the package
contact section (108, 130) to a standby position re-
ceded from the package (30) further than the reced-
ed position.

8. The package discharging device according to any
one of Claims 1 to 7, wherein the pressure adjusting
section (120, 140) is arranged between the package
contact section (108, 130) and the first moving sec-
tion (101).

9. The package discharging device according to any
one of Claims 1 to 8, wherein the package contact
section (108, 130) is a roller adapted to rotate around
a shaft line (L1) crossing a movement direction of
the package contact section (108, 130) and has an
outer periphery that comes into contact with the outer
periphery (30a) of the package (30).

10. A yarn winding machine comprising:

the package discharging device (100, 100A) ac-
cording to any one of Claims 1 to 9; and
a winding device (75) including the holding sec-
tion (23) and adapted to wind a yarn (20) around
the winding tube (22) held by the holding section
(23).

11. The yarn winding machine according to Claim 10,
wherein the holding section (23) of the winding de-
vice (75) includes
a cradle main body (24) adapted to sandwich the
winding tube (22) at two end potions (22a, 22b) of
the winding tube (22); and
a tight-fitting section (25) arranged on the cradle
main body (24) and adapted to be tightly fitted to at
least one of the end potions (22a, 22b) of the winding

tube (22).

12. The yarn winding machine according to Claim 10 or
11, further comprising an operating section (87)
adapted to operate the holding section (23) of the
winding device (75),
wherein the package discharging device (100, 100A)
is adapted to start operating when the operating sec-
tion (87) operates the holding section (23).

13. The yarn winding machine according to any one of
Claims 10 to 12, further comprising:

a diameter obtaining section (44, 52) adapted
to obtain a diameter of the package (30); and
a control section (50, 90) adapted to control the
first moving section (101) of the package dis-
charging device (100, 100A) and to adjust the
moving distance of the package contact section
(08, 130) in accordance with the diameter of the
package (30) obtained by the diameter obtaining
section (44, 52).
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