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(54) Winding Machine

(57) A winding machine 2 of the present invention
includes a plurality of winding units 4, a conveyer 6 that
carries a package P released from the winding units 4 in
a direction in which the winding units 4 are arranged next
to one another, a slope 8 which is arranged such that the
package P rolls down from the winding units 4 to the
conveyer 6, and a package receiving member 20 which
is arranged along a conveying direction of the conveyer
6 and receives the package P rolling down the slope 8.
Further, the winding machine 2 of the present invention
includes a plurality of blocking portions 9a and 9b which
are arranged along the slope 8 and block rolling motion
of the package P during the rolling motion of the package
P from the each of the winding units 4 to the conveyer 6,
a switching mechanism 10 which switches the plurality
of blocking portions 9a and 9b to a state in which rolling
motion of the package P is blocked or a state in which
rolling motion of the package P is allowed, and a control
section which controls the operation of the switching
mechanism 10 such that the plurality of blocking portions
9a and 9b block the rolling motion of the package P a
plurality of times (Fig. 2).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a winding ma-
chine including a carrier device that carries a package
released from a winding unit.

2. Description of the Related Art

[0002] A package is released from a cradle portion of
a winding unit in the process of being conveyed from a
winding machine. The winding machine, which receives
a package with a package receiving member and is pro-
vided with a carrier device for stopping a package on a
conveyer to carry the package for following processes,
is known. For example, Japanese Unexamined Patent
Application Publication No. 2006-1683 describes a wind-
ing machine provided with a package carrier device plac-
ing a shutter device for temporarily stopping a fully wound
package in the middle of a guide passage (a slanted basal
plate). The shutter device described in Japanese Unex-
amined Patent Application Publication No. 2006-1683 in-
cludes a blocking portion that blocks motion of a fully
wound package rolling down the guide passage.
[0003] Adjusting a package in an appropriate position
to be stopped on the conveyer is required for easily per-
forming the following process of carrying the package.
However, in the package carrier device described in Jap-
anese Unexamined Patent Application Publication No.
2006-1683, only a blocking portion is placed on the guide
passage which connects a cradle portion of a winding
unit to a conveyer. Accordingly, in the package carrier
device described in Japanese Unexamined Patent Ap-
plication Publication No. 2006-1683, a package is forced
to be stopped in the middle of the guide passage under
a state in which the shutter device is closed. Then, the
shutter device is switched from a closed state to an open
state; consequently, the stopped package rolls down
again to a package receiving member. That is, in the
package carrier device described in Japanese Unexam-
ined Patent Application Publication No. 2006-1683, force
acting on a package is recovered while the package is
rolling down again an inclined plane. Accordingly, a pack-
age is subjected to impact when the package receiving
member receives the package. Then, the impact causes
the position of the stopped package on the conveyer to
be displaced. As a result, in the winding machine de-
scribed in Japanese Unexamined Patent Application
Publication No. 2006-1683, the following process of car-
rying a package becomes troublesome.

SUMMARY OF THE INVENTION

[0004] The present invention has been made to solve
the above-described problems. It is a main object of the

present invention to provide a winding machine capable
of making a package stop on a conveyer in a manner
that the package is kept in the right position.
[0005] According to the present invention, a winding
machine as described below is provided. That is, the
winding machine comprises a plurality of winding units,
a conveyer which is arranged along a direction in which
the winding units are arranged next to one another and
carries packages released from each of the winding units,
a slope which is arranged in a way that the packages roll
down from each of the winding units to the conveyer, and
a package receiving member which is arranged along a
conveying direction of the conveyer and receives the
packages rolling down from the slope. The winding ma-
chine is characterized by: an at least one plurality of
blocking portions associated with at least one winding
unit and arranged along the slope, which block the rolling
motion of the packages during the rolling motion of the
packages from the at least one winding units to the con-
veyer,
an at least one switching mechanism which switches the
at least one plurality of blocking portions between a state
in which the rolling motion of the package is blocked and
a state in which the rolling motion of the package is al-
lowed, and a control section which controls the operation
of the switching mechanism such that the plurality of
blocking portions block the rolling motion of the package
a plurality of times.
[0006] In such a structure, the winding machine of the
present invention can control a package released from
each of the winding units to gradually roll down from the
each of the winding units to the conveyer. Accordingly,
the winding machine of the present invention can absorb
force generated by motion of a package rolling down to
the conveyer. Further, the winding machine of the
present invention can adjust a package in an appropriate
position per each short interval of the slope; therefore,
the winding machine of the present invention can make
a package stop on the conveyer without excessively dis-
placing the position of the package in the middle of car-
rying the package. Furthermore, the winding machine of
the present invention also controls the force generated
by a package rolling down the slope per each short in-
terval of the slope; therefore, the winding machine of the
present invention can absorb impact generated when a
package is received by the package receiving member
or impact generated by having a package rubbed against
a separator that forces the position of a meandering pack-
age to be set right. As a result, without changing a pack-
age into an irregular winding shape, the winding machine
of the present invention can stop the package on the
conveyer in a way that the package is kept in an appro-
priate position. That is, the winding machine of the
present invention can easily carries a package for the
following processes. Further, the winding machine of the
present invention can absorb force that has been gener-
ated by rolling motion of a package and acts on the pack-
age; therefore, a package can be received by a package
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receiving member that is smaller than a conventionally-
known package receiving member.
[0007] The winding machine of the present invention
may also be configured as follows. That is, at least one
of the plurality of blocking portions of the winding machine
is arranged in the vicinity of the conveyer.
[0008] In such a structure, the winding machine of the
present invention blocks rolling motion of a package im-
mediately before the package is received by the package
receiving member. Accordingly, the winding machine of
the present invention can minimize force kept in the pack-
age of when the package reaches the conveyer; there-
fore, the winding machine of the present invention can
further absorb the impact generated when a package is
received by the package receiving member. Conse-
quently, the winding machine of the present invention
can prevent the package from being formed in an irreg-
ular winding shape and can prevent yarn quality of the
package from being deteriorated.
[0009] Further, the winding machine of the present in-
vention may also be configured as follows. That is, the
switching mechanism of the winding machine switches
the blocking portions between a state in which rolling
motion of a package is blocked by placing the blocking
portions in a position higher than the slope and a state
in which rolling motion of a package is allowed by placing
the blocking portions approximately at the same level as
the slope or by placing the blocking portions in a position
lower than the slope.
[0010] In such a structure, by an easy operation to
move the blocking portions with respect to the slope in a
vertical direction, the winding machine of the present in-
vention can switch the blocking portions between the
state in which rolling motion of a package is blocked and
the state in which rolling motion of a package is allowed.
[0011] Further, the winding machine of the present in-
vention may also be configured as follows. That is, the
winding machine includes a shaft arranged parallel to a
conveying direction of the conveyer and a swing member
arranged capable of swinging in a way that the shaft as
a fulcrum point supports the swing member. The swing
member includes the plurality of blocking portions. Then,
the switching mechanism swings the swing member,
which causes the blocking portions to be switched be-
tween the state in which rolling motion of a packaged is
blocked and the state in which rolling motion of a package
is allowed.
[0012] In such a structure, by a single step operation
to swing the swing member, the winding machine of the
present invention can switch the plurality of blocking por-
tions between the state in which rolling motion of a pack-
age is blocked and the state in which rolling motion of a
package is allowed. Accordingly, the winding machine of
the present invention can be configured without providing
a switching mechanism for switching between the state
in which rolling motion of a package is blocked and the
state in which rolling motion of a package is allowed per
each blocking portion.

[0013] Further, the winding machine of the present in-
vention may also be configured as follows. That is, in the
winding machine, an inclined plane portion, which is ar-
ranged such that the package rolls down, is formed on
the upper surface of the swing member. Further, a first
blocking portion is formed upstream of a rolling direction
of a package on the swing member in a manner that the
first blocking portion hangs down from the inclined plane
portion. Meanwhile, a second blocking portion is formed
downstream of the rolling direction of a package on the
swing member in a manner that the second blocking por-
tion is raised from the inclined plane portion.
[0014] Further, the winding machine of the present in-
vention may also be configured as follows. That is, in the
winding machine, the plurality of blocking portions and
the inclined plane portion are formed by bending a piece
of sheet metal.
[0015] In such a structure, the swing member can eas-
ily be formed in the winding machine of the present in-
vention. Further, in such a structure, the number of com-
ponents of the winding machine of the present invention
can be reduced. Furthermore, in the winding machine of
the present invention, a light and strong swing member
can be produced by a bending process of sheet metal.
[0016] The above described embodiment describes a
feature that the plurality of blocking portions are arranged
in each winding unit and the swing member is arranged
so as to cover the plurality of winding units; however, the
number of slopes and the number of swing members of
the winding machine are not limited to the number indi-
cated in such a feature. For example, each of all the wind-
ing units of the winding machine may be provided with a
dedicated slope and a dedicated swing member. Further,
a slope and a swing member may be shared by all the
winding units of the winding machine. Furthermore, a
slope and a swing member may be shared by not all the
winding units of the winding machine but the plurality of
winding units. That is, a slope and a swing member may
be arranged in per the plurality of winding units i.e. the
winding machine may include a plurality of slopes and a
plurality of swing members.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 is a perspective view illustrating a winding ma-
chine according to an embodiment of the present
invention.
Fig. 2 is a side view illustrating the winding machine
in the embodiment.
Fig. 3 is a view seen from a direction along the A-A
line of Fig 2.
Fig. 4 is a side view illustrating a state in which a
package gradually rolls down a slope of the winding
machine in the embodiment.
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DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0018] Next, by referring to the drawings, an embodi-
ment of the present invention will be described. As illus-
trated in Fig. 1, a winding machine 2 according to the
embodiment of the present invention includes a plurality
of winding units 4 and a package carrier device 11. The
plurality of winding units 4 are arranged next to one an-
other. As illustrated in Fig. 2, the winding unit 4 traverses
a yarn supplied from a yarn supplying bobbin B set in a
lower side of the winding unit 4. The lower side of the
winding unit 4 will hereinafter be referred to as an up-
stream side of a yarn travelling direction. Then, the wind-
ing unit 4 winds the yarn supplied from the yarn supplying
bobbin B around a winding bobbin supported by a cradle
portion 22 arranged in an upper side of the winding unit
4. The upper side of the winding unit 4 will hereinafter be
referred to as a downstream side of a yarn travelling di-
rection. By performing such operations, the winding unit
4 forms a package P. The winding bobbin supported by
the cradle portion 22 makes contact with a traverse drum
24 and rotates, which allows winding around the winding
bobbin. Accordingly, the winding unit 4 forms a package
from the yarn supplying bobbin B.
[0019] Further, the package carrier device 11 is pro-
vided in a back portion of the winding unit 4 (i.e., a back
portion of the winding unit 4 of when the yarn travelling
direction is referred to as a front portion of the winding
unit 4) . The package carrier device 11 carries the pack-
age P, which has been released from the cradle portion
22 of the winding unit 4, from the winding machine 2. The
package carrier device 11 includes a slope 8 and a con-
veyer 6. The package P is conveyed from the winding
machine 2 by the package carrier device 11. Then, a lifter
(not illustrated in the drawings) receives the package P.
Further, the lifter carries the package P for the following
processes.
[0020] The slope 8 is provided at a back part of the
cradle portion 22 of each of the winding units 4. As illus-
trated in Fig. 3, the winding machine has a basal plate
17 shared by all the winding units 4. The slope 8 is formed
by the basal plate 17 separated per each winding unit 4
by a separator 19. Further, the slope 8 connects the cra-
dle portion 22 to the conveyer 6, and is configured such
that a cradle portion 22 side of the slope 8 is located
higher than a conveyer 6 side thereof. That is, when the
package P is released from the cradle portion 22, the
package P rolls down the slope 8 to the conveyer 6 under
its own weight. Furthermore, at an end portion of the con-
veyer 6 side of the slope 8, a swing member 12 with
blocking portions 9a and 9b to temporarily block rolling
motion of a package is provided. Details of the swing
member 12 will be described later.
[0021] As illustrated in Fig. 1, the conveyer 6 is placed
along a direction in which the winding units 4 are arranged
next to one another. The package P rolling down from
the slope 8 is stopped on the conveyer 6. Then, the pack-

age P is conveyed to an end portion of the winding ma-
chine 2 by the conveyer 6.
[0022] As illustrated in Fig. 1 and Fig. 2, a package
receiving member 20 is placed along a lateral side of the
conveyer 6 opposite to a slope 8 side of the conveyer 6.
The package receiving member 20 receives the package
P rolling down from the slope 8 (i.e., the package receiv-
ing member 20 prevents the package P from passing
through the conveyer 6 and falling from the winding ma-
chine 2). That is, the package P rolling down from the
slope 8 is received by the package receiving member 20,
and then is stopped on the conveyer 6.
[0023] The lifter is located at an end of a conveying
direction of the conveyer 6. The lifter lifts and lowers the
package P received from the conveyer 6. At an upper
part of the lifter, an overhead conveyer (not illustrated in
the drawings) with a plurality of hooks is located. The
package P is handed over by the lifter from conveyer 6
to the overhead conveyer. As described above, the over-
head conveyer carries the package P for the following
processes.
[0024] In the above-described structure, the package
P released from the cradle portion 22 of the winding unit
4 is conveyed from the winding machine 2. Next, the
structure of the swing member 12 will be described.
[0025] As illustrated in Fig. 2, at an end portion of the
conveyer 6 side of the slope 8, the swing member 12 is
located. The swing member 12 can swing in a way that
a shaft 16 as a fulcrum point supports the swing member
12. The shaft 16 is arranged parallel to a longitudinal
direction of the conveyer 6. The swing member 12 in-
cludes a first blocking portion 9a, a second blocking por-
tion 9b, and an inclined plane portion 14. First, the first
blocking portion 9a blocks rolling motion of the package
P released from the cradle portion 22. Next, the second
blocking portion 9b blocks the rolling motion of the pack-
age P released from the cradle portion 22. The inclined
plane portion 14 connects the first blocking portion 9a to
the second blocking portion 9b, and functions as a pas-
sage where the package P rolls down.
[0026] The swing member 12 is formed by bending a
piece of sheet metal. That is, the first blocking portion
9a, the second blocking portion 9b, and the inclined plane
portion 14 are formed on the swing member 12 by per-
forming a sheet-metal processing. The swing member
12 is bent to be formed in a shape in which the first block-
ing portion 9a hangs down from the inclined plane portion
14 formed on the upper surface of the swing member 12.
Further, the swing member 12 is bent to be formed in a
shape in which the second blocking portion 9b is raised
from the inclined plane portion 14. The first blocking por-
tion 9a is formed upstream of a rolling direction of the
package P on the swing member 12. That is, the first
blocking portion 9a is formed in a cradle portion 22 side
of the swing member 12. Meanwhile, the second blocking
portion 9b is formed downstream of the rolling direction
of the package P on the swing member 12. That is, the
first blocking portion 9a is formed in a conveyer 6 side of
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the swing member 12 and in the vicinity of the conveyer 6.
[0027] As illustrated in Fig. 3, a swing member sup-
porting plate 26 that supports the swing member 12 is
attached to a lower portion of the swing member 12. A
plurality of swing member supporting plates 26 are at-
tached to the lower portion of the swing member 12. The
swing member supporting plates 26 can swing in a way
that the shaft 16 as a fulcrum point of swinging motion
supports the swing member supporting plates 26. As il-
lustrated in Fig. 2, a specific swing member supporting
plate 26 of the plurality of swing member supporting
plates 26 is connected to an air cylinder (a switching
mechanism) 10. As described above, the swing member
supporting plates 26 are supported by the shaft 16 that
is a fulcrum point of swinging motion of the swing member
12, and is also connected to the air cylinder 10. In such
a structure, the swing member supporting plates 26 func-
tion as converting members that converts straight line
motion of the air cylinder 10 into swinging motion of the
swing member 12. The operation of the air cylinder 10 is
controlled by a control section (not illustrated in the draw-
ings). The shaft 16 is supported by a plurality of shaft
supporting members 13 attached to the back surface of
the winding unit 4. Accordingly, the shaft 16 is supported
by a frame of a winding machine main body.
[0028] As illustrated in Fig. 1, the swing member 12 is
arranged so as to cover the plurality of winding units 4 in
a longitudinal direction of the winding machine 2. That
is, by swinging the swing member 12, each position of
the first blocking portion 9a and the second blocking por-
tion 9b is switched to an upper side of the slope 8 or a
lower side of the slope 8. Accordingly, the slope 8 is
switched between a state in which rolling motion of the
package P is blocked and a state in which rolling motion
of the package P is allowed. Further, the swing member
12 swings to place any one of the first blocking portion
9a and the second blocking portion 9b in a higher position
than the slope 8. That is, the control section swings the
swing member 12; consequently, motion of the package
P rolling down from each of the winding units 4 to the
conveyer 6 is blocked by the first blocking portion 9a and
the second blocking portion 9b a plurality of times (i.e.,
the control section swings the swing member 12; conse-
quently, the winding machine 2 controls the package P
to gradually roll down from the winding unit 4 to the con-
veyer 6.)
[0029] In the above-described structure, when the
state of the air cylinder 10 is turned into a degenerate
state, the state of the first blocking portion 9a turns into
a blocked state in which the first blocking portion 9a is
located higher than a virtual extended surface 8a of the
slope 8 as illustrated in Fig. 4. Further, when the degen-
erate state of the air cylinder 10 is switched to an extend-
ed state, the state of the first blocking portion 9a turns
into an allowed state in which the first blocking portion
9a is located lower than the virtual extended surface 8a
of the slope 8. Meanwhile, when the state of the air cyl-
inder 10 is turned into the extended state, the state of

the second blocking portion 9b turns into a blocked state
in which the second blocking portion 9b is located higher
than the virtual extended surface 8a. Further, when the
extended state of the air cylinder 10 is switched to the
degenerate state, the state of the second blocking portion
9b turns into an allowed state in which the second block-
ing portion 9b is located lower than the virtual extended
surface 8a. That is, since the swing member 12 includes
the first blocking portion 9a, the second blocking portion
9b, and the inclined plane portion 14, by swinging the
swing member 12, the winding machine 2 of the present
embodiment can switch the blocking portions between a
first blocking position indicating a state in which the first
blocking portion 9a blocks rolling motion of the package
P and a second blocking position indicating a state in
which the second blocking portion 9b blocks motion of
the package P rolling down the inclined plane portion 14.
[0030] The first blocking position indicates a state in
which the first blocking portion 9a of the swing member
12 is blocked and rolling motion of the package P is
blocked at an end portion of the conveyer 6 side of the
slope 8. Further, the second blocking position indicates
a state in which the first blocking portion 9a of the swing
member 12 is allowed, the inclined plane portion 14 of
the swing member 12 overlaps the virtual extended sur-
face 8a of the slope 8, and the second blocking portion
9b blocks rolling motion of the package P at an end por-
tion of a conveyer 6 side of the inclined plane portion 14.
As described above, by switching the position of the
swing member 12 to the first blocking position or the sec-
ond blocking position, the package carrier device 11 of
the present invention controls the package P released
from the cradle portion 22 to gradually roll down the slope
8 in order to guide the package P onto the conveyer 6.
[0031] Next, by referring to Fig. 2 and Fig. 4, a descrip-
tion will be made on how the slope 8 controls the package
P to gradually roll down. Fig. 4 is a side view illustrating
a state in which the package P gradually rolls down the
slope 8 of the package carrier device 11 of the present
invention.
[0032] As illustrated in (a) of Fig. 4, the air cylinder 10
is normally in the degenerate state. That is, normally, the
state of the first blocking portion 9a of the swing member
12 is turned into a blocked state in which the first blocking
portion 9a is located higher than the slope 8, and the
swing member 12 is in the first blocking position. As il-
lustrated in Fig. 2, under a state in which the swing mem-
ber 12 is kept in the first blocking position, when the pack-
age P is released from the cradle portion 22 of the winding
unit 4, the package P rolls down the slope 8, is received
by the first blocking portion 9a, and is stopped. Accord-
ingly, as illustrated in (a) of Fig. 4, the package P is kept
in a first position in which the package P is temporarily
stopped in the middle of the slope 8.
[0033] Next, under a state in which the package P is
kept in the first position (i.e., a state in which the position
of the swing member 12 is kept in the first blocking po-
sition), when the air cylinder 10 in the degenerate state
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is extended as illustrated in (b) of Fig. 4, the swing mem-
ber 12 can swing in a way that the shaft 16 as a fulcrum
point supports the swing member 12. Accordingly, the
first blocking portion 9a of the swing member 12 moves
to a position lower than the virtual extended surface 8a
of the slope 8. That is, the state of the first blocking portion
9a is switched to the state in which rolling motion of the
package P is allowed. Then, as the first blocking portion
9a moves to the position lower than the virtual extended
surface 8a, the inclined plane portion 14 mostly overlaps
the virtual extended surface 8a, and the second blocking
portion 9b moves to a position higher than the virtual
extended surface 8a of the slope 8. By swinging the swing
member 12, the first blocking position in which the first
blocking portion 9a blocks the rolling motion of the pack-
age P is switched to the second blocking position in which
the second blocking portion 9b blocks the rolling motion
of the package P. When the swing member 12 performs
such an operation, the temporarily-stopped package P
at the first position is released from a state in which the
first blocking portion 9a blocks such a package P from
rolling down, and the released package P rolls down the
inclined plane portion 14. Then the second blocking por-
tion 9b blocks the released package P from rolling down.
That is, the swing member 12 swings to switch its position
from the first blocking position to the second blocking
position. Consequently, the package P rolls down from
the first position located in the middle of the slope 8 to
the second position located in an end portion of a con-
veyer 6 side of the swing member 12.
[0034] Next, the extended air cylinder 10 is turned back
to be in the degenerate state as illustrated in (c) of Fig.
4 under a state in which the package P is kept in the
second position in which the package P is temporarily
stopped at an end portion of a conveyer 6 side of the
slope 8 (i.e., under a state in which the position of the
swing member 12 is kept in the second blocking position).
Consequently, the position of the swing member 12 is
switched back to the first blocking position from the sec-
ond blocking position. By switching the position of the
swing member 12 from the second blocking position to
the first blocking position, the package P is pressed ob-
liquely upward by the inclined plane portion 14. Then,
the package P climbs over the second blocking portion
9b by shifting the center of gravity of the package P from
a second blocking portion 9b side of the swing member
12 toward a conveyer 6 side thereof. Further, as indicated
by the dashed lines in (c) of Fig. 4, the package P rolls
down to a third position on the conveyer 6, hits the pack-
age receiving member 20, and is stopped on the convey-
er 6. As described above, the winding machine 2 accord-
ing to the present embodiment gradually stops the pack-
age P released from the cradle portion 22 until the pack-
age P is stopped on the conveyer 6. In such a structure,
the winding machine 2 according to the present embod-
iment can prevent the position of the package P from
being displaced while the package P is rolling down to
the third position. Consequently, the winding machine 2

according to the present embodiment can stop the pack-
age P in a way that the position of the package P is kept
appropriately on the conveyer 6.
[0035] As described above, the package carrier device
11 of the winding machine 2 in the embodiment of the
present invention blocks force generated by motion of
the package P rolling down from each of the winding units
4 to the conveyer 6 with the first blocking portion 9a and
the second blocking portion 9b a plurality of times. That
is, since the package P is configured so as to gradually
roll down from the each of the winding units 4 to the con-
veyer 6, the winding machine 2 can sufficiently control
force generated by motion of the package P rolling down
the slope 8 and the inclined plane portion 14 to the con-
veyer 6. Accordingly, the winding machine 2 of the
present invention can control the package P released
from each of the winding units 4 to gradually roll down
from the each of the winding units 4 to the conveyer 6;
therefore, the winding machine 2 can absorb impact act-
ing on the package receiving member 20 of when the
package P rolls down to the conveyer 6. Further, the
winding machine 2 of the present invention can adjust
the package P in an appropriate position per each short
interval until the package P reaches the conveyer 6;
therefore, the winding machine of the present invention
can stop the package P on the conveyer 6 without ex-
cessively displacing the position of the package P in the
middle of carrying the package P. Furthermore, force
generated by rolling motion of the package P is also con-
trolled per each short interval until the package P reaches
the conveyer 6; therefore, the winding machine of the
present invention can absorb impact generated when the
package P is received by the package receiving member
20 or impact generated by having the package P rubbed
against the separator 19 that forces the position of the
meandering package P to be set right. As a result, without
forming the package P in an irregular winding shape, the
winding machine 2 of the present invention can stop the
package P on the conveyer 6 in a way that the package
P is kept in an appropriate position; therefore, the winding
machine 2 can easily carry the package P for the following
processes. Further, since the force which has been gen-
erated by the rolling motion of the package P and acts
on the package P is absorbed; therefore, the package
can be received by the package receiving member 20
that is smaller than a conventionally-known package re-
ceiving member.
[0036] Further, the second blocking portion 9b in the
embodiment of the present invention is arranged in the
vicinity of the conveyer 6. In such a structure, since the
winding machine 2 of the present invention blocks rolling
motion of the package P immediately before the package
P is received by the package receiving member 20, the
winding machine 2 can minimize force kept in the pack-
age P of when the package reaches the conveyer 6. Ac-
cordingly, the winding machine 2 of the present invention
can further absorb the impact generated when the pack-
age P is received by the package receiving member 20.
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That is, the winding machine 2 of the present invention
can prevent the package P from being formed in an ir-
regular winding shape and can prevent yarn quality of
the package P from being deteriorated.
[0037] Further, the air cylinder 10 of the winding ma-
chine 2 in the embodiment of the present invention
switches the blocking portions 9 between a state in which
rolling motion of the package P is blocked by placing the
blocking portions 9 in a position higher than the slope 8
and a state in which rolling motion of the package P is
allowed by placing the blocking portions 9 approximately
at the same level as the slope 8 or by placing the blocking
portions 9 in a position lower than the slope 8. In such a
structure, by an easy operation to move the blocking por-
tions 9 with respect to the slope 8 in a vertical direction,
the winding machine 2 in the embodiment of the present
invention can switch the blocking portions 9 between the
state in which rolling motion of the packaged P is blocked
and the state in which rolling motion of the package P is
allowed.
[0038] Further, in the winding machine 2 in the embod-
iment of the present invention, the air cylinder 10 swings
the swing member 12, which causes the blocking por-
tions 9 to be switched between the state in which rolling
motion of the packaged P is blocked and the state in
which rolling motion of the package P is allowed. In such
a structure, by a single step operation to swing the swing
member 12, the winding machine 2 in the embodiment
of the present invention can switch the plurality of block-
ing portions 9a and 9b between the state in which rolling
motion of the package P is blocked and the state in which
rolling motion of the package P is allowed. Accordingly,
the winding machine 2 of the present invention can be
configured without providing a switching mechanism for
switching between the state in which rolling motion of the
package P is blocked and the state in which rolling motion
of the package P is allowed per each of the first blocking
portion 9a and the second blocking portion 9b.
[0039] Further, in the winding machine 2 in the embod-
iment of the present invention, the plurality of blocking
portions 9a and 9b and the inclined plane portion 14 are
formed by bending a piece of sheet metal. In such a struc-
ture, the swing member 12 can easily be formed in the
winding machine 2 of the present invention. Further, in
such a structure, the number of components of the wind-
ing machine 2 of the present invention can be reduced.
Furthermore, in the winding machine 2 of the present
invention, a light and strong swing member 12 can be
produced by a bending process of sheet metal.
[0040] In the above-described embodiment, two block-
ing portions (i.e., the first blocking portion 9a and the
second blocking portion 9b) are arranged on the slope
8; however, the number of blocking portions arranged on
the slope 8 may be increased appropriately according to
the length of the slope 8.
[0041] Further, in the above-described embodiment,
each of the blocking portions 9 is a component of the
swing member 12; however, as long as the blocking por-

tions 9 are configured so as to gradually block the rolling
motion of the package P, the blocking portions 9 may be
separated from the swing member 12.
[0042] Further, in the above-described embodiment,
the blocking portions 9 are sheet metal members; how-
ever, members with a shape capable of blocking rolling
motion of the package P are also acceptable. For exam-
ple, the blocking portions 9 may be replaced with rod
shaped members that can be switched between a state
in which each of the rod shaped members protrudes from
the slope 8 and a state in which the each of the rod shaped
members does not protrude from the slope 8.
[0043] Further, in the above-described embodiment,
an air cylinder is adopted as the switching mechanism
10 and straight line motion of the air cylinder is converted
into swinging motion by a conventionally-known mecha-
nism; however, a mechanism to swing the swing member
12 is not limited to the air cylinder. For example, a re-
versible electric-motor may be replaced with the air cyl-
inder, or the swing member 12 may be swung by con-
verting straight line motion of a hydraulic cylinder into
rotational motion.
[0044] The above described embodiment describes a
feature that the plurality of blocking portions 9 are ar-
ranged in each winding unit 4 and the swing member 12
is arranged so as to cover the plurality of winding units
4; however, the number of slopes 8 and the number of
swing members 12 of the winding machine 2 are not lim-
ited to the number indicated in such a feature. For exam-
ple, each of all the winding units 4 of the winding machine
2 may be provided with a dedicated slope 8 and a dedi-
cated swing member 12. Further, a slope 8 and a swing
member 12 may be shared by all the winding units 4 of
the winding machine 2. Furthermore, a slope 8 and a
swing member 12 may be shared by not all the winding
units 4 of the winding machine 2 but the plurality of wind-
ing units 4. That is, a slope 8 and a swing member 12
may be arranged in per the plurality of winding units 4
i.e. the winding machine 2 may include a plurality of
slopes 8 and a plurality of swing members 12.

Claims

1. A winding machine comprising a plurality of winding
units (4), a conveyer (6) which is arranged along a
direction in which the winding units (4) are arranged
next to one another and carries packages (P) re-
leased from each of the winding units (4), a slope (8)
which is arranged in a way that the packages (P) roll
down from each of the winding units (4) to the con-
veyer (6), and a package receiving member (20)
which is arranged along a conveying direction of the
conveyer (6) and receives the packages (P) rolling
down from the slope (8), the winding machine char-
acterized by:

an at least one plurality of blocking portions (9)
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associated with at least one winding unit (4) and
arranged along the slope (8), which block the
rolling motion of the packages (P) during the roll-
ing motion of the packages (P) from the at least
one winding units (4) to the conveyer (6),
an at least one switching mechanism (10) which
switches the at least one plurality of blocking
portions (9) between a state in which the rolling
motion of the package (P) is blocked and a state
in which the rolling motion of the package (P) is
allowed, and
a control section which controls the operation of
the switching mechanism (10) such that the plu-
rality of blocking portions (9) block the rolling
motion of the package (P) a plurality of times.

2. The winding machine according to claim 1, charac-
terized in that at least one of the plurality of blocking
portions (9) is arranged in the vicinity of the conveyer
(6).

3. The winding machine according to claim 1 or claim
2, characterized in that the switching mechanism
(10) switches the blocking portions (9) between a
state in which rolling motion of the package (P) is
blocked by placing the blocking portions (9) in a po-
sition higher than the slope (8) and a state in which
rolling motion of the package (P) is allowed by plac-
ing the blocking portions (9) approximately at the
same level as the slope (8) or by placing the blocking
portions (9) in a position lower than the slope (8) .

4. The winding machine according to any one of claim
1 through claim 3 characterized by further compris-
ing a shaft (16) which is arranged parallel to a con-
veying direction of the conveyer (6) and a swing
member (12) which can swing in a way that the shaft
(16) as a fulcrum point supports the swing member
(12),
characterized in that the swing member (12) in-
cludes the plurality of blocking portions (9), and the
switching mechanism (10) swings the swing member
(12), which causes the blocking portions (9) to be
switched between the state in which rolling motion
of the package (P) is blocked and the state in which
rolling motion of the package (P) is allowed.

5. The winding machine according to claim 4, charac-
terized in that an inclined plane portion (14), which
is arranged such that the package (P) rolls down, is
formed on the upper surface of the swing member
(12), a first blocking portion (9a) is formed upstream
of a rolling direction of the package (P) on the swing
member (12) in a manner that the first blocking por-
tion (9a) hangs down from the inclined plane portion
(14), and a second blocking portion (9b) is formed
downstream of the rolling direction of the package
(P) on the swing member (12) in a manner that the

second blocking portion (9b) is raised up from the
inclined plane portion (14).

6. The winding machine according to claim 5, charac-
terized in that the plurality of blocking portions (9)
and the inclined plane portion (14) are formed by
bending a piece of sheet metal.
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