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(54) YARN WINDING MACHINE AND SPINNING MACHINE

(57) A spinning machine (1) includes a drafting de-
vice (7), an air spinning device (9), a yarn accumulating
device (22), a winding device (26), and a movement sec-
tion (80). The winding device (26) includes a winding
drum (53) and a cradle (52). The winding drum (53) ro-
tates while being in contact with a winding bobbin (51)
or a package (P). The cradle (52) is arranged at a higher
level than the drafting device (7) and the air spinning
device (9) in a height direction during a winding operation,
and rotatably supports the winding bobbin (51). The
movement section (80) moves a bobbin supporting sec-
tion (11) from an upward position in the height direction
with respect to the winding drum (53) to a downward po-
sition on an operator’s working passage side.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

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

2. Description of the Related Art

[0002] Automatic winders, as explained in Patent Doc-
ument 1 below, for example, in which a supply yarn re-
placing device, a yarn jointing device, and a winding de-
vice are mounted on a frame, are known in the art. In the
automatic winder disclosed in Patent Document 1 (Jap-
anese Patent Application Laid-open No. 2015-118258),
the winding device, which is mounted on an upper portion
of the frame, is designed to independently move from a
winding operation position to a maintenance and inspec-
tion position.
[0003] Yarn winding machines in which a package into
which a yarn is wound by a winding section is supported
at a higher level in a height direction compared to a yarn
supplying section are known in the art. In such a yarn
winding machine, in operations requiring access to a
package (for example, in yarn end preparation and the
like), it may be difficult for an operator to reach the pack-
age with his hands, and / or hassles such as needing a
step ladder may occur, potentially resulting in lowered
workability.

SUMMARY OF THE INVENTION

[0004] It is an object of the present invention to provide
a yarn winding machine and a spinning machine capable
of improving workability in operations requiring access
to a package.
[0005] According to an aspect of the present invention,
a yarn winding machine includes a yarn supplying section
that supplies a yarn; a winding section that is arranged
at a higher level than the yarn supplying section in a
height direction and winds the yarn around a winding
bobbin to form a package. The winding section includes
a winding drum that rotates while being in contact with
the winding bobbin or the package, and a bobbin sup-
porting section that rotatably supports the winding bob-
bin. The yarn winding machine further includes a move-
ment section that moves the bobbin supporting section
from an upward position in the height direction with re-
spect to the winding drum to a downward position on an
operator’s working passage side, and / or from an upward
position toward the operator’s working passage.
[0006] In the above yarn winding machine, when a
package that is arranged at a higher level than the yarn
supplying section in the height direction needs to be ac-
cessed, by moving the bobbin supporting section by the
movement section, the package can be easily moved,

for example, to be easily accessible to the operator. Con-
sequently, it is possible to improve the workability during
operations requiring access to the package.
[0007] In the above yarn winding machine, the move-
ment section includes a pivoting mechanism that pivots
the bobbin supporting section so that the bobbin support-
ing section moves to the downward position in the height
direction. According to this configuration, it is possible to
simplify the configuration of the movement section.
[0008] In the above yarn winding machine, the pivoting
mechanism pivots the bobbin supporting section around
a rotating shaft of the winding drum. According to this
configuration, it is possible to achieve the rotation of the
winding drum and the pivoting of the bobbin supporting
section by using the same shaft.
[0009] In the above yarn winding machine, the move-
ment section includes a sliding mechanism that slides
the bobbin supporting section so that the bobbin support-
ing section moves to the downward position in the height
direction. According to this configuration, labor can be
saved by effectively using the weight of at least the pack-
age while moving the bobbin supporting section to the
downward position in the height direction.
[0010] In the above yarn winding machine, the move-
ment section includes a both-end supporting section that
supports each of one side and other side of the bobbin
supporting section in a shaft direction of the package.
According to this configuration, the movement section
can support the bobbin supporting section by having a
high rigidity.
[0011] In the above yarn winding machine, the move-
ment section includes a driving device that drives the
bobbin supporting section so that the bobbin supporting
section moves downward in the height direction with re-
spect to the winding drum. According to this configura-
tion, for example, even if the package is heavy, the bobbin
supporting section can be operated easily and properly
by the driving device.
[0012] The above yarn winding machine can include a
driving operating member that is operated by an operator
and starts driving of the bobbin supporting section by the
driving device; and a controlling section that inhibits,
when the driving operating member is operated, a wind-
ing operation by the winding section. According to this
configuration, for example, when plural yarn winding ma-
chines are arranged side-by-side, the winding operation
is not performed by only the winding device in the spin-
ning unit for which the driving operating member is op-
erated, and the winding operation by the winding devices
in the other spinning units can be continued.
[0013] In the above yarn winding machine, the move-
ment section includes a manually operating mechanism
that moves the bobbin supporting section when operated
by the operator. According to this configuration, the op-
erator can manually move the bobbin supporting section.
[0014] The above yarn winding machine further in-
cludes a case storing section that is arranged at a lower
level than the yarn supplying section in the height direc-
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tion, and can store a sliver case that accommodates a
sliver, which is raw material of the yarn. According to this
configuration, even if the height (distance between the
installation surface of the yarn winding machine and the
upper side of the winding device) of the entire yarn wind-
ing machine is higher for the operator due to the height
of the sliver case, by moving the bobbin supporting sec-
tion through the movement section, the operator can eas-
ily move the package, for example, so that the package
is accessible to the operator.
[0015] According to another aspect of the present in-
vention, a spinning machine includes a drafting device
that drafts a fiber bundle; an air spinning device that gen-
erates a yarn by applying twists to the fiber bundle drafted
by the drafting device; a winding section that is arranged
at a higher level than the air spinning device in a height
direction, and winds the yarn around a winding bobbin
to form a package. The winding section includes a bobbin
supporting section that rotatably supports the winding
bobbin. The spinning machine further includes a move-
ment section that moves the bobbin supporting section
downward in the height direction and / or toward an op-
erator’s working passage.
[0016] In this spinning machine, when a package that
is arranged at a higher level than a yarn supplying section
in the height direction needs to be accessed, by moving
the bobbin supporting section by the movement section,
the package can be easily moved, for example, to be
easily accessible to the operator. Consequently, it is pos-
sible to improve the workability during operations requir-
ing access to a package.
[0017] According to the present invention, it is possible
to provide a yarn winding machine and a spinning ma-
chine capable of improving workability during operations
requiring access to a package.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a side view of a schematic configuration of
a spinning unit that constitutes a spinning machine
according to an embodiment.
FIG. 2 is a perspective view of main sections of the
spinning unit.
FIG. 3 is a partial cross-sectional view along a line
III-III shown in FIG. 2.
FIG. 4 is a perspective view showing a state during
a winding operation performed by the spinning unit.
FIG. 5 is a perspective view explaining pivoting of a
cradle in the spinning unit.
FIG. 6 is another perspective view explaining the piv-
oting of the cradle in the spinning unit.
FIG. 7 is a view explaining sliding of the cradle in the
spinning unit.

DETAILED DESCRIPTION

[0019] Exemplary embodiments of the present inven-
tion are explained below with reference to the accompa-
nying drawings. Identical elements or corresponding el-
ements are indicated by the same reference symbols in
the drawings and redundant explanation thereof is omit-
ted.
[0020] As shown in FIG. 1, a spinning machine (a yarn
winding machine) 1 includes plural spinning units 2 ar-
ranged side-by-side, and a not-shown machine-frame
controlling device that centrally controls the plural spin-
ning units 2. Each of the spinning units 2 generates a
yarn T by spinning a fiber bundle F, and winds the yarn
T to form a package P. In the explanation below, "up-
stream" and "downstream" refer to upstream and down-
stream in a traveling direction of the fiber bundle F and
the yarn T during spinning.
[0021] Each of the spinning units 2 includes a drafting
device (a yarn supplying section) 7, an air spinning device
(the yarn supplying section) 9, a yarn accumulating de-
vice 22, a yarn jointing device 23, a yarn monitoring de-
vice 25, and a winding device (a winding section) 26 in
this order from upstream to downstream. Each device
included in the spinning unit 2 is controlled by a not-
shown unit controller arranged in the spinning unit 2.
Each device included in the spinning unit 2 is mounted
on a frame 31 (see FIG. 2). Alternatively, each device
included in the spinning unit 2 can be controlled by the
machine-frame controlling device. The spinning unit 2
includes a case storing section 18 that can store a sliver
case 17 that contains a sliver S, which is raw material of
the yarn T. The case storing section 18 is formed by a
space secured in the frame 31. The sliver case 17 is
arranged at a lower level than the drafting device 7 and
the air spinning device 9 in a height direction. The sliver
case 17 is accommodated inside the case storing section
18.
[0022] The drafting device 7 stretches (drafts) the sliver
S supplied from the sliver case 17 via a sliver guide until
a predetermined fiber amount (or thickness) is obtained
to form the fiber bundle F. The drafting device 7 includes
a back roller pair 71, a third roller pair 72, a middle roller
pair 73, and a front roller pair 74. An apron belt 75b and
an apron belt 75a are stretched over a top roller and a
bottom roller of the middle roller pair 73, respectively.
[0023] The air spinning device 9 generates the yarn T
by applying twists by using a swirling air current to the
fiber bundle F drafted by the drafting device 7. In more
detail (however, not shown in drawings), the air spinning
device 9 includes a spinning chamber, a fiber guiding
section, a swirling air current generating nozzle, and a
hollow guiding shaft. The fiber guiding section guides the
fiber bundle F supplied from the drafting device 7 located
upstream to the spinning chamber. The swirling air cur-
rent generating nozzles are arranged surrounding a
traveling path of the fiber bundle F. A swirling air current
is generated in the spinning chamber by jetting air from
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the swirling air current generating nozzles. The fiber ends
of the fibers constituting the fiber bundle F are reversed
and whirled by this swirling air current. The hollow guiding
shaft guides the yarn T from the inside of the spinning
chamber to the outside of the air spinning device 9.
[0024] A first guide 61 that guides the yarn T is ar-
ranged downstream of the air spinning device 9. The first
guide 61 guides the yarn T to the yarn accumulating de-
vice 22. The first guide 61 is movable so that it can pull
the yarn T to the yarn accumulating device 22 when per-
forming yarn jointing and the like.
[0025] The yarn accumulating device 22 is arranged
downstream of the first guide 61. The yarn accumulating
device 22 includes a yarn accumulating roller 41, an elec-
tric motor 42 that drives the yarn accumulating roller 41
to rotate, a yarn hooking member 43, and a residual yarn
sucking device 45. The yarn T is temporarily accumulated
by being wound around the outer circumferential surface
of the yarn accumulating roller 41.
[0026] The yarn hooking member 43 is mounted on a
downstream end portion of the yarn accumulating roller
41. The yarn hooking member 43 is supported in a rotat-
able manner relatively to the yarn accumulating roller 41.
A permanent magnet is attached to one of the yarn hook-
ing member 43 and the yarn accumulating roller 41, and
a magnetic hysteresis member is attached to the other
one of the yarn hooking member 43 and the yarn accu-
mulating roller 41. These magnetic means generate a
torque against a relative rotation of the yarn hooking
member 43 with respect to the yarn accumulating roller
41. Only when a force overcoming the torque is applied
(when a yarn tension of a predetermined amount or larger
is applied) on the yarn hooking member 43, the yarn
hooking member 43 is rotated relatively to the yarn ac-
cumulating roller 41 so that the yarn T wound around the
yarn accumulating roller 41 can be unwound. On the oth-
er hand, when such a force is not applied to the yarn
hooking member 43, the yarn accumulating roller 41 and
the yarn hooking member 43 are integrally rotated so that
the yarn T is accumulated around the yarn accumulating
roller 41.
[0027] In this manner, the yarn accumulating device
22 operates such that the yarn T is unwound when the
yarn tension on the downstream is increased, and the
yarn T is prevented from being unwound when the yarn
tension is decreased (when the yarn T is about to have
a slack). With this operation, the yarn accumulating de-
vice 22 can remove the slack of the yarn T and apply an
appropriate tension on the yarn T. Furthermore, because
the yarn hooking member 43 operates to absorb a vari-
ation of the tension applied on the yarn T between the
yarn accumulating device 22 and the winding device 26,
the variation of the tension is prevented from affecting
the yarn T between the air spinning device 9 and the yarn
accumulating device 22.
[0028] The residual yarn sucking device 45 is arranged
in an upstream end portion area of the yarn accumulating
roller 41. The residual yarn sucking device 45 is connect-

ed to a not-shown blower, and can generate suction air-
flow. By rotating the yarn accumulating roller 41 in the
reverse direction while generating the suction airflow in
the residual yarn sucking device 45, the yarn T remained
in the yarn accumulating roller 41 after the yarn T is cut
and the like can be removed.
[0029] A second guide 62 that regulates the movement
of the yarn T unwound from the yarn accumulating roller
41 is arranged downstream of the yarn accumulating roll-
er 41. The yarn jointing device 23 is arranged down-
stream of the second guide 62. The yarn jointing device
23 joints a yarn T from the air spinning device 9 and a
yarn T from the package P when the yarn T becomes
discontinuous between the air spinning device 9 and the
package P due to some reason. The yarn jointing device
23 is a splicer device that twists and joints the yarn ends
by using the swirling air current generated by com-
pressed air. The yarn jointing device 23, however, is not
limited to the splicer device, and can be, for example, a
mechanical knotter, and the like.
[0030] The spinning unit 2 includes a first catching and
guiding device 27 and a second catching and guiding
device 28 that guide the yarn T to the yarn jointing device
23.
[0031] The first catching and guiding device 27 is piv-
otable vertically around a base end portion thereof as a
pivoting center. The first catching and guiding device 27
is hollow. The first catching and guiding device 27 is con-
nected to the blower, and can generate the suction air-
flow. The first catching and guiding device 27 can catch
an end of the yarn T from the air spinning device 9 by
pivoting downward. The first catching and guiding device
27, after catching the yarn T from the air spinning device
9, guides the yarn T from the air spinning device 9 to the
yarn jointing device 23 by pivoting upward.
[0032] The second catching and guiding device 28 is
pivotable vertically around a base end portion thereof as
a pivoting center. The second catching and guiding de-
vice 28 also is hollow. The second catching and guiding
device 28 is connected to the blower, and can generate
the suction airflow. The second catching and guiding de-
vice 28 can catch an end of the yarn T from the package
P by pivoting upward. The second catching and guiding
device 28, after catching the yarn T from the package P,
guides the yarn T from the package P to the yarn jointing
device 23 by pivoting downward.
[0033] By driving the yarn jointing device 23 while be-
ing in a state in which the yarn T from the air spinning
device 9 and the yarn T from the package P have been
guided in the yarn jointing device 23, the yarn T from the
air spinning device 9 and the yarn T from the package P
are jointed, thereby causing the yarn T to be in a contin-
uous state between the air spinning device 9 and the
package P. With this action, the winding of the yarn T
around the package P can be resumed.
[0034] The yarn monitoring device 25 monitors a thick-
ness of the traveling yarn T with a not-shown optical
transmission type sensor. The yarn monitoring device 25
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transmits, upon detecting a yarn defect (a part in which
the thickness of the yarn T and the like is abnormal) in
the yarn T, a yarn-defect detection signal to the unit con-
troller. Upon receiving the yarn-defect detection signal,
the unit controller drives a cutter 24 included in the yarn
monitoring device 25, or stops the drafting device 7 to
stop the supply of the sliver S, to cut the yarn T. The
sensor with which the yarn monitoring device 25 monitors
the thickness of the yarn T is not limited to the optical
transmission type sensor, and can, for example, be a
capacitance type sensor. The yarn monitoring device 25
can monitor a foreign substance contained in the yarn T
as the yarn defect. As long as the cutter 24 is arranged
between the yarn accumulating device 22 and the wind-
ing device 26, the cutter 24 can be arranged separately
from the yarn monitoring device 25.
[0035] The winding device 26 winds the yarn T gener-
ated by the air spinning device 9 around a winding bobbin
51 thereby forming the package P. The winding device
26 includes a cradle 52 and a winding drum 53. A yarn
path from the yarn accumulating device 22 to the winding
device 26 is guided by a downstream guide 63.
[0036] The cradle 52 rotatably supports the winding
bobbin 51 around which the yarn T is to be wound. Spe-
cifically, a bobbin supporting section 11 that rotatably and
removably supports each end portion of the winding bob-
bin 51 is arranged at each end portion of the cradle 52.
The bobbin supporting section 11 is a bobbin holder that
is rotatably supported via bearings at each end portion
of the cradle 52. A pivoting shaft 12 is arranged at a base
end portion of the cradle 52. The cradle 52 is pivotable
around the pivoting shaft 12. By pivoting around the piv-
oting shaft 12, the cradle 52 absorbs increase in a diam-
eter of the package P due to the winding of the yarn T
around the winding bobbin 51. With this configuration,
even when a diameter of the package P increases with
the winding of the yarn T around the winding bobbin 51,
the winding of the yarn T can be continued properly.
[0037] The winding drum 53 rotates while being in con-
tact with an outer circumferential surface of the winding
bobbin 51 or the package P because of a driving force
transmitted from a winding-drum driving motor 54 (see
FIG. 3). A not-shown traverse groove is formed on an
outer circumferential surface of the winding drum 53, and
the yarn T can be traversed to a predetermined width by
using this traverse groove. With this configuration, the
winding device 26 can form the package P by winding
the yarn T around the winding bobbin 51 while traversing
the yarn T. In this manner, because a separate winding-
drum driving motor 54 is arranged for each spinning unit
2 in the spinning machine 1, the winding drum 53 of each
spinning unit 2 can be rotated individually.
[0038] In the spinning unit 2 having the configuration
explained above, the winding device 26 is arranged at a
higher level than the drafting device 7 and the air spinning
device 9 in the height direction (vertical direction with
respect to an installation surface (floor) where the spin-
ning machine 1 has been installed) during the operation

of winding the yarn T (hereinafter, simply referred to as
"during the winding operation"). Specifically, during the
winding operation, the package P, the cradle 52, and the
bobbin supporting section 11 and the bearings thereof
are arranged at a higher level than the drafting device 7
and the air spinning device 9 in the height direction (for
example, above the operator’s head). Moreover, in each
spinning unit 2, the yarn accumulating device 22 that is
arranged between the air spinning device 9 and the wind-
ing device 26 changes the traveling direction of the yarn
T.
[0039] A surrounding configuration of the package P
in the spinning unit 2 is explained below in detail with
reference to FIGS. 2 and 3. In the explanation, the height
direction is explained as a Z direction, the shaft direction
of the package P (the winding bobbin 51) as an X direc-
tion, and the direction perpendicular to the X direction
and Z direction as a Y direction.
[0040] As shown in FIGS. 2 and 3, in the spinning unit
2, the winding drum 53 is rotatably supported by stays
32 that are arranged on an upper surface 31a of the frame
31 in the standing manner. Specifically, the two stays 32
are arranged opposite to each other at both end portions
in the X direction on the upper surface 31a. The winding
drum 53 is arranged such that a rotating shaft 14 thereof
is arranged along the X direction, and the rotating shaft
14 is inserted into the stays 32 via bearings 33.
[0041] A winding drum pulley 34 is fixed to one end
portion of the rotating shaft 14. The winding drum pulley
34 is linked via a belt 36 to a drum motor pulley 35 that
is fixed to a rotating shaft 15 of the winding-drum driving
motor 54. With this configuration, the winding drum pulley
34 and the drum motor pulley 35 are rotatable in syn-
chronization with each other, and the driving force of the
winding-drum driving motor 54 is transmittable to the
winding drum 53.
[0042] The spinning unit 2 includes a movement sec-
tion 80, an operation button (a driving operating member)
95, and a winding controlling section (a controlling sec-
tion) 97. The movement section 80 moves the bobbin
supporting section 11 downward in the Z direction. Spe-
cifically, the movement section 80 moves the bobbin sup-
porting section 11, with respect to the winding drum 53,
from an upward position in the Z direction to a downward
position on an operator’s working passage side that is
explained later. The movement section 80 can move the
bobbin supporting section 11 between a higher position
compared to the winding drum 53 and a lower position
on the operator’s working passage side compared to the
winding drum 53. The movement section 80 can move
(lower) at least the package P downward in the Z direc-
tion. The movement section 80 can move the cradle 52
so that the package P moves downward on the operator’s
working passage side in the Z direction, with respect to
the winding drum 53. The movement section 80 includes
a pivoting mechanism 81 that pivots the cradle 52 around
the rotating shaft 14 of the winding drum 53, and a motor
(a driving device) 82 that drives the pivoting mechanism
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81.
[0043] The pivoting mechanism 81 includes a pair of
supporting plates 83. For the supporting plate 83, the X
direction is a thickness direction, and each of the sup-
porting plates 83 includes a main surface along the Z
direction and the Y direction. The supporting plates 83
are arranged in a pair, opposite to each other at the both
end portions in the X direction on the upper surface 31a
of the frame 31.
[0044] A through-hole 85 is formed on one side of each
of the two supporting plates 83 in the Y direction. The
rotating shaft 14 of the winding drum 53 is rotatably in-
serted into the through-holes 85 via bearings 84. With
this configuration, the supporting plates 83 are pivotably
supported around the rotating shaft 14. An edge among
the edges of the supporting plate 83 that is positioned at
a downward side during the winding operation has a
shape that follows the upper surface 31a of the frame
31. The edges of the supporting plates 83 include flanges
83y that bent outside in the X direction. The flanges 83y
come into contact with the upper surface 31a of the frame
31 during the winding operation.
[0045] In a supporting plate 83p that is adjacent to the
winding drum pulley 34 between the two supporting
plates 83, a through-hole 87 is formed at the center there-
of in the Y direction. The rotating shaft 15 of the winding-
drum driving motor 54 is rotatably inserted into the
through-hole 87 via a bearing 86. A main body 54a of the
winding-drum driving motor 54 is fixed to the supporting
plate 83p. With this configuration, the supporting plate
83p supports the winding-drum driving motor 54 by mak-
ing the rotating shaft 15 rotatable.
[0046] A through-hole 89 is formed in the Y direction
on other side of each of the two supporting plates 83.
The pivoting shaft 12 of the cradle 52 is pivotably inserted
into the through-holes 89 via bearings 88. With this con-
figuration, the pair of the supporting plates 83 pivotably
provides both-end support to the both end portions of the
pivoting shaft 12. Each of the two supporting plates 83
supports one side and the other side of the bobbin sup-
porting section 11 in the X direction, respectively. The
pair of the supporting plates 83 forms a both-end sup-
porting section.
[0047] The supporting plate 83p includes a pulley
member 90 that is arranged in the periphery of the
through-hole 85. The pulley member 90 has a circular
shape, and is linked via a belt 92 to a motor pulley 91
that is explained later. With this configuration, the motor
pulley 91 and the pulley member 90 are rotatable in syn-
chronization with each other, and the driving force of the
motor 82 is transmittable to the supporting plate 83p. The
pulley member 90 has a larger inner diameter than the
outer diameter of the rotating shaft 14 so that the pulley
member 90 does not come into contact with the rotating
shaft 14 of the winding drum 53.
[0048] The motor 82 is a driving device that drives the
cradle 52 so that the bobbin supporting section 11 moves
to the downward position in the Z direction with respect

to the winding drum 53. The motor pulley 91 is fixed to a
tip end part of a rotating shaft 16 of the motor 82. The
motor pulley 91 is linked to the pulley member 90 of the
supporting plate 83p via the belt 92. By rotating the ro-
tating shaft 16 of the motor 82 to rotate the motor pulley
91, the driving force to rotate the pulley member 90
around the rotating shaft 14 is transmitted to the pulley
member 90. With this configuration, the supporting plate
83p pivots around the rotating shaft 14. Consequently,
the cradle 52 that is supported by the supporting plate
83p, the package P that is supported by the cradle 52,
and the winding-drum driving motor 54 held by the sup-
porting plate 83p pivot in an integrated manner around
the rotating shaft 14.
[0049] By operating the operation button 95, the driving
of the cradle 52 by the motor 82 is started. The operation
button 95 is electrically connected to the motor 82. The
operation button 95 outputs, when operated by the op-
erator, a driving start signal to the motor 82 to rotate the
rotating shaft 16 of the motor 82, and starts pivoting the
supporting plate 83p and thereby the cradle 52. Moreo-
ver, the operation button 95 is electrically connected to
the winding controlling section 97. The operation button
95 outputs, when operated by the operator, a winding
inhibiting signal to the winding controlling section 97.
[0050] When the operation button 95 is operated by
the operator, the winding controlling section 97 inhibits
the winding operation by the winding device 26. When
the winding inhibiting signal is output from the operation
button 95, the winding controlling section 97 controls the
winding-drum driving motor 54, if the rotating shaft 15 of
the winding-drum driving motor 54 is rotating, to stop the
rotation of the rotating shaft 15, or if the rotating shaft 15
of the winding-drum driving motor 54 is not rotating, to
maintain the stop state.
[0051] In the spinning unit 2 explained above, during
the winding operation, as shown in FIG. 4, the package
P is supported by the cradle 52 and contacts the winding
drum 53. The pair of the supporting plates 83 provides
the both-end support to the both end portions of the piv-
oting shaft 12 of the cradle 52. Each of the two supporting
plates 83 supports one side and the other side of the
bobbin supporting section 11 in the X direction, respec-
tively. The bobbin supporting section 11 is arranged at
the upward position in the Z direction with respect to the
winding drum 53. The supporting plates 83, while being
in contact with the upper surface 31a of the frame 31,
are pivotably supported by the rotating shaft 14 of the
winding drum 53. In this manner, during the winding op-
eration, the supporting plates 83 are pressed against the
upper surface 31a of the frame 31 by the weight of the
package P and the cradle 52, and are in a stable state
(a non-pivoting state without being aware of the distur-
bance force).
[0052] In the state of winding operation as shown in
FIG. 4, when lowering the package P, the operation but-
ton 95 is operated by the operator, and the rotating shaft
16 of the motor 82 starts rotating in one direction. Simul-
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taneously, the rotation of the rotating shaft 15 of the wind-
ing-drum driving motor 54 is inhibited thereby inhibiting
the winding operation. As shown in FIG. 5, the supporting
plates 83 pivot the flanges 83y in a separating direction
from the upper surface 31a in an A direction around the
rotating shaft 14. Following the pivoting of the supporting
plate 83, the cradle 52, the bobbin supporting section 11,
and the package P pivot in the A direction. Consequently,
while being in contact with the winding drum 53, the pack-
age P is moved over the winding drum 53 and protrudes
to the front side in the Y direction, and the pivoting shaft
12 of the cradle 52 is positioned at a higher level than
the bobbin supporting section 11. The "front side" ex-
plained in the present embodiment is a front side (the left
side shown in FIGS. 4 to 6) of the spinning unit 2, and is
the operator’s working passage side where the operator
walks. The operator’s working passage side is a side
where a large space is secured around the spinning unit
2 on one or the other side of the spinning unit 2 in the Y
direction. In the present embodiment, an inlet (upstream)
of the drafting device 7 is arranged on the operator’s
working passage side, resulting in easy access to the
drafting device 7 for the operator. In the spinning unit 2,
for the yarn path during the winding operation of the pack-
age P, the first catching and guiding device 27 and the
second catching and guiding device 28 are arranged on
the opposite side of the operator’s working passage.
Moreover, the pivoting shaft 12 of the cradle 52 is ar-
ranged on the opposite side of the operator’s working
passage with respect to the winding drum 53.
[0053] The rotating shaft 16 of the motor 82 is contin-
ued to be rotated in the one direction. As shown in FIG.
6, the supporting plates 83 pivot in an A direction, and
the cradle 52, the bobbin supporting section 11, and the
package P pivot in the A direction. By this action, the
package P achieves the state of being suspended from
the rotating shaft 14 via the cradle 52. In this state, the
package P, the cradle 52, the bobbin supporting section
11 of the cradle 52 and the bearings thereof are posi-
tioned at a lower position in the Z direction compared to
the winding drum 53, and at separate positions from the
winding drum 53 toward the front side in the Y direction
(nearer to the operator’s working passage than the wind-
ing drum 53). In this state, the rotation of the rotating
shaft 16 of the motor 82 is stopped. With the operation
explained above, the package P moves downward in the
Z direction with respect to the winding drum 53 (see FIGS.
4 and 6).
[0054] When the operation button 95 is operated again
by the operator to rotate the rotating shaft 16 of the motor
82 in the other direction that is an opposite direction of
the one direction, the winding device 26 returns to the
state during the winding operation shown in FIG. 4 after
passing through the state shown in FIG. 5 from the state
shown in FIG. 6. In other words, the package P moves
upward in the Z direction with respect to the winding drum
53 such that the package P returns to the position as-
sumed during the winding operation.

[0055] In the spinning machine 1 according to the
present embodiment, when it is necessary to access to
and / or touch the package P during the operations and
the like, the package P that is positioned at a higher level
than the drafting device 7 and the air spinning device 9
during the winding operation can be moved by the move-
ment section 80 to the downward position in the Z direc-
tion and toward the operator’s working passage. With
this action, the package P can be easily lowered and can
be drawn toward the operator’s working passage to make
the package P accessible to the operator.
[0056] Consequently, it is possible to improve the
workability during the operations requiring access to the
package P. The hassle of carrying a step ladder and the
like from a storage room, installing or removing the step
ladder can be avoided and a decrease in the working
efficiency and the operational efficiency of the spinning
unit 2 can be inhibited. The operator can easily access
the package P that is at the higher position during the
winding operation at a low cost, i.e., without requiring a
step ladder and the like.
[0057] In the spinning machine 1, the movement sec-
tion 80 includes the pivoting mechanism 81 that is pro-
vided with the supporting plates 83. The pivoting mech-
anism 81 pivots the cradle 52 along the A direction so
that the package P is moved downward in the Z direction.
According to this configuration, it is possible to simplify
the configuration of the movement section 80.
[0058] In the spinning machine 1, the supporting plates
83 of the pivoting mechanism 81 pivot the cradle 52 along
the A direction around the rotating shaft 14 of the winding
drum 53. According to this configuration, it is possible to
achieve the rotation of the winding drum 53 and the piv-
oting of the cradle 52 in the A direction by using the same
shaft.
[0059] In the spinning machine 1, each of the two sup-
porting plates 83 supports each end portion of the pivot-
ing shaft 12 of the cradle 52. According to this configu-
ration, the movement section 80 can provide both-end
support to the cradle 52, can support the cradle 52 by
having high rigidity, and can prevent the damage of the
winding device 26 due to lowering of the package P.
[0060] The spinning machine 1 includes the motor 82.
The cradle 52 is operated by the driving force of the motor
82, without requiring a human power, to lower the pack-
age P. According to this configuration, even if the pack-
age P and the cradle 52 are heavy, the cradle 52 can be
operated easily and properly by the motor 82.
[0061] In the spinning machine 1, when the operation
button 95 is operated by the operator, driving by the motor
82 starts and the winding operation by the winding device
26 is inhibited by the winding controlling section 97. Ac-
cording to this configuration, in the spinning machine 1
in which the plural spinning units 2 are arranged side-by-
side, the winding operation is not performed by only the
winding device 26 in the spinning unit 2 for which the
operation button 95 is operated so that the winding op-
eration by the winding devices 26 in the other spinning
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units 2 can be continued.
[0062] The spinning machine 1 further includes the
case storing section 18 that can store the sliver case 17
that is arranged at a lower level than the drafting device
7 and the air spinning device 9 in the Z direction. Accord-
ing to this configuration, even if the height (distance be-
tween the installation surface of the spinning machine 1
and the upper side of the winding device 26) of the entire
spinning machine 1 is higher for the operator due to the
height of the sliver case 17, the operator can easily move
the package P, for example, so that the package P is
accessible to the operator by moving the bobbin support-
ing section 11 through the movement section 80.
[0063] In the spinning machine 1, the cradle 52 and
surrounding sections thereof (the package P, the cradle
52, and the winding-drum driving motor 54) can be col-
lectively lowered by the action of the movement section
80. In the spinning machine 1, as long as the package P
and the cradle 52 can be lowered, the spinning machine
1 can be configured so that the winding-drum driving mo-
tor 54 is not lowered.
[0064] The spinning machine 1 can include a not-
shown stopper) to regulate the operation of the move-
ment section 80 during the winding operation, in other
words, the pivoting of the supporting plates 83 around
the rotating shaft 14. The spinning machine 1 can exert
redundant force on the movement section 80 by applying
a standby current to the motor 82 to regulate the opera-
tion of the movement section 80. In these cases, a
change in the state of the winding device 26 from the
state shown in FIG. 4 as the movement section 80 is
unintentionally operated by, for example, vibrations and
the like, can be regulated. As the stopper, for example,
a latching mechanism can be employed.
[0065] The embodiments of the present invention are
explained above. The present invention, however, is not
limited to the above embodiments.
[0066] In the above embodiments, the configuration of
the spinning unit 2 is not limited to the configuration where
it includes the pivoting mechanism 81 that pivots the
package P, the bobbin supporting section 11, and the
cradle 52. The spinning unit 2 can include a sliding mech-
anism 93 that slides the cradle 52 so that the bobbin
supporting section 11 moves to a downward position in
the Z direction, for example, as shown in FIGS. 7A and
7B. In brief, the spinning machine 1 can include a move-
ment section that moves the bobbin supporting section
11 to the downward position in the Z direction and / or
toward the operator’s working passage.
[0067] In the examples shown in the drawings, the up-
per surface 31a of the frame 31 has an inclined surface
that is inclined with respect to a horizontal surface (the
installation surface of the spinning machine 1). The slid-
ing mechanism 93 supports the cradle 52, and is movable
in a straight line along the upper surface 31a. An air cyl-
inder 94 is arranged as a driving device that drives the
sliding mechanism 93. In a state during the winding op-
eration shown in FIG. 7A, when the operation button 95

is operated, the air cylinder 94 starts the driving of the
sliding mechanism 93. The cradle 52 slides, by using the
sliding mechanism 93, on the upper surface 31a so that
the bobbin supporting section 11 moves downward in the
Z direction on the operator’s working passage side (see
FIG. 7B). With this configuration, labor can be saved by
effectively using the weight of the package P and the
cradle 52 while moving the bobbin supporting section 11
to a downward position in the Z direction on the operator’s
working passage side.
[0068] In the above embodiments, though the pivoting
mechanism 81 (the supporting plates 83) pivots around
the rotating shaft 14 of the winding drum 53, the pivoting
mechanism 81 can be caused to pivot around other shaft.
For example, a shaft, different from the rotating shaft 14,
can be arranged, and the pivoting mechanism 81 can
pivot around this shaft.
[0069] In the above embodiments, the spinning unit 2
includes the motor 82 as a driving device, but the driving
device is not limited to the motor 82. The spinning unit 2
can include any other actuator as a driving device. As
long as the device can drive the cradle 52 so that the
package P moves downward in the Z direction, other
known driving means can be employed.
[0070] In the above embodiments, the movement sec-
tion 80 of the spinning unit 2 includes a driving device.
Alternatively, in addition to or instead of the driving de-
vice, the movement section 80 can include a manually
operating mechanism with which the operator can man-
ually operate the cradle 52. For example, as the manually
operating mechanism, a configuration including one or
more gears and an operation lever can be used. For ex-
ample, in the configuration shown in FIG. 3, the one or
plural gears can be linked to the pulley member 90 of the
supporting plate 83p, and the supporting plate 83p is piv-
oted by the operator by operating these gears through
the operation lever. With the manually operating mech-
anism, the operator can manually move the cradle 52.
[0071] In the above embodiments, for example, when
the pivoting shaft 12 of the base end portion of the cradle
52 is arranged on the operator’s working passage side,
the package P can be moved downward in the Z direction
by rotating the cradle 52 toward the operator’s working
passage around of the pivoting shaft 12. In this case, the
above embodiments need not include a two-stage pivot-
ing mechanism, that is, a mechanism in which the sup-
porting plates 83 pivotably support the cradle 52 with the
pivoting shaft 12, and the rotating shaft 14 of the winding
drum 53 pivotably supports the supporting plates 83. In
this case, the pivoting shaft 12 constitutes the pivoting
mechanism.
[0072] In the above embodiments, the pair of the sup-
porting plates 83 provides the both-end support to the
pivoting shaft 12 of the cradle 52. However, if the sup-
porting plate 83p is sufficiently rigid, one end portion of
the pivoting shaft 12 of the cradle 52 can be supported
by the supporting plate 83p. The yarn winding machine
(the spinning machine) of the present invention can in-
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clude a both-end supporting section that supports both
end portions of the cradle in the X direction in which the
bobbin supporting section is arranged, or can include a
one-end supporting section that supports one or the other
end portion of the cradle in the X direction in which the
bobbin supporting section is arranged.
[0073] In the above embodiments, the yarn accumu-
lating device 22 includes a function that pulls the yarn T
from the air spinning device 9; however, a delivery roller
and a nip roller can be used to pull the yarn T from the
air spinning device 9. When pulling the yarn T from the
air spinning device 9 by using the delivery roller and the
nip roller, instead of the yarn accumulating device 22, a
slack tube that absorbs the slack of the yarn T by using
the suction airflow, or a mechanical compensator, and
the like can be provided. In the above embodiments, for
example, when the package P is fully wound, the bobbin
supporting section 11 can move from the position during
the winding operation to the opposite side of the opera-
tor’s working passage side, and can guide the package
P to a not-shown package loading section (such as con-
veyor) that is installed on the back side of the spinning
unit 2 in the Y direction.
[0074] In the above embodiments, when the diameter
of the package P increases by winding of the yarn T, and
when the bobbin supporting section 11 is moved to the
downward position by the movement section 80, the up-
permost end position of the winding drum 53 may be at
a higher position than the uppermost end position of the
package P. In the above embodiments, the yarn T can
be wound into a cheese-shaped package P or a cone-
shaped package P. The material and shape of various
components explained above are not limited to those
mentioned here, and it is possible to adopt various ma-
terials and shapes. The application of the yarn winding
machine of the present invention is not limited to the spin-
ning machine 1, and it can be applied to other yarn wind-
ing machines such as an automatic winder or an open-
end spinning frame.
[0075] In the above embodiment, the movement sec-
tion 80 moves the bobbin supporting section 11 with re-
spect to the winding drum 53 from the upward position
toward the operator’s working passage (front side) (see
FIG. 5), and then moves the bobbin supporting section
11 to the downward position with respect to the winding
drum 53 (see FIG. 6). In the yarn winding machine (spin-
ning machine) of the present invention, however, there
are situations in which the movement section only moves
the bobbin supporting section from the upward position
with respect to the winding drum to the downward position
on the operator’s working passage side. Moreover, there
are situations in which the movement section only moves
the bobbin supporting section from the upward position
with respect to the winding drum toward the operator’s
working passage (front side) (for example, move the bob-
bin supporting section 11 to a state between the FIG. 4
and FIG. 5).

Claims

1. A yarn winding machine (1) comprising:

a yarn supplying section (7,9) that supplies a
yarn;
a winding section (26) that is arranged at a high-
er level than the yarn supplying section in a
height direction, and winds the yarn around a
winding bobbin to form a package, the winding
section including

a winding drum (53) that rotates while being
in contact with the winding bobbin or the
package, and
a bobbin supporting section (11) that rotat-
ably supports the winding bobbin; and

a movement section (80) that moves the bobbin
supporting section from an upward position in
the height direction with respect to the winding
drum to a downward position on an operator’s
working passage side, and / or from an upward
position toward the operator’s working passage.

2. The yarn winding machine as claimed in Claim 1,
wherein
the movement section includes a pivoting mecha-
nism (81) that pivots the bobbin supporting section
so that the bobbin supporting section moves to the
downward position in the height direction.

3. The yarn winding machine as claimed in Claim 2,
wherein the pivoting mechanism pivots the bobbin
supporting section around a rotating shaft of the
winding drum.

4. The yarn winding machine as claimed in any one of
Claims 1 to 3, wherein the movement section in-
cludes a sliding mechanism (93) that slides the bob-
bin supporting section so that the bobbin supporting
section moves to the downward position in the height
direction.

5. The yarn winding machine as claimed in any one of
Claims 1 to 4, wherein the movement section in-
cludes a both-end supporting section (83) that sup-
ports each of one side and other side of the bobbin
supporting section in a shaft direction of the package.

6. The yarn winding machine as claimed in any one of
Claims 1 to 5, wherein the movement section in-
cludes a driving device (82) that drives the bobbin
supporting section so that the bobbin supporting sec-
tion moves downward in the height direction with re-
spect to the winding drum.

7. The yarn winding machine as claimed in Claim 6,
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comprising:

a driving operating member (95) that is operated
by an operator and starts driving of the bobbin
supporting section by the driving device; and
a controlling section (97) that inhibits, when the
driving operating member is operated, a winding
operation by the winding section.

8. The yarn winding machine as claimed in any one of
Claims 1 to 7, wherein the movement section in-
cludes a manually operating mechanism that moves
the bobbin supporting section when operated by the
operator.

9. The yarn winding machine as claimed in any one of
Claims 1 to 8 further comprising a case storing sec-
tion (18) that is arranged at a lower level than the
yarn supplying section in the height direction, and
can store a sliver case that accommodates a sliver,
which is raw material of the yarn.

10. A spinning machine comprising:

a drafting device (7) that drafts a fiber bundle;
an air spinning device (9) that generates a yarn
by applying twists to the fiber bundle drafted by
the drafting device;
a winding section (26) that is arranged at a high-
er level than the air spinning device in a height
direction, and winds the yarn around a winding
bobbin to form a package, the winding section
including a bobbin supporting section (11) that
rotatably supports the winding bobbin; and
a movement section (80) that moves the bobbin
supporting section downward in the height di-
rection and / or toward an operator’s working
passage.
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