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(54) YARN WINDING DEVICE AND PACKAGE PRODUCTION SYSTEM

(57) A yarn winding device 1 includes: two bobbin
holders 5 to which a plurality of bobbins B is attached,
the two bobbin holders 5 being configured to be switch-
able between a winding position A1 at which a yarn Y is
wound around each of the bobbins B to form a plurality
of packages P and a standby position A2 below the wind-
ing position A1; a pushing member 21 configured to be
movable in a front-rear direction and configured to push
out the plurality of packages P from a front end portion
of the bobbin holder 5 at the standby position A2 by mov-
ing from a rear side to a front side in the front-rear direc-
tion; and a yarn entering preventing member 10 capable
of blocking the yarn Y from entering the plurality of bob-
bins B attached to the bobbin holder 5 at the winding
position A1. The yarn entering preventing member 10
includes the yarn contact portion 31 that extends in the
left-right direction and with which the yarn Y can make
contact from a lower side. The yarn contact portion 31 is
located on the front side in the front-rear direction of the
bobbin holder 5 at the standby position A2, is located
above the bobbin holder 5 at the standby position A2,
and is located on the lower side than the bobbin holder
5 at the winding position A1.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a yarn winding
device for winding a yarn spun from a spinning apparatus
around a bobbin, and a package production system in-
cluding the yarn winding device.

Related Art

[0002] JP 2011-84362 A discloses a yarn winding de-
vice (yarn winder of JP 2011-84362 A) that winds a yarn
spun from a spinning apparatus around a bobbin to form
a package. The yarn winding device includes two bobbin
holders to which a plurality of bobbins is attached, and a
disc-shaped turret that cantilevers each bobbin holder.
Each bobbin holder is attached to two positions symmet-
rical to each other with respect to the rotation center of
the turret, and can be switched between a winding posi-
tion on an upper side and a standby position on a lower
side by the rotation of the turret.
[0003] In the yarn winding device as in JP 2011-84362
A, a package is formed by winding yarns around a plu-
rality of bobbins attached to a bobbin holder at the wind-
ing position on the upper side. When the package is fully
wound, the turret rotates substantially a half turn, and the
bobbin holder at the winding position moves to the stand-
by position on the lower side. Thereafter, each package
is doffed by a doffing device. Hereinafter, a specific flow
until the package is doffed will be described.
[0004] First, a plurality of packages attached to the
bobbin holder moved to the standby position is pushed
out by a pusher and removed from the bobbin holder.
More specifically, the pusher includes a pushing member
(pushing plate of JP 2011-84362 A) configured to be mov-
able in the axial direction of the bobbin holder, and a
driving mechanism (driving unit of JP 2011-84362 A) that
moves the pushing member to the opposite side of the
turret along the axial direction of the bobbin holder. The
pushing member is arranged between the bobbin closest
to the turret among the plurality of bobbins attached to
the bobbin holder at the standby position and the turret.
The pusher moves the pushing member to the free end
of the bobbin holder in the axial direction by the driving
mechanism to collectively push out the plurality of pack-
ages and remove the plurality of packages from the bob-
bin holder at the standby position. Subsequently, the plu-
rality of packages removed from the bobbin holder is de-
livered to the doffing device. More specifically, the doffing
device has a package supporting shaft into which each
package is inserted. When performing the doffing of the
package, the doffing device takes a position and posture
in which the package supporting shaft is arranged along
an extension line in the axial direction of the bobbin holder
at the standby position. Then, each package pushed out
of the bobbin holder by the pushing member is inserted
into the package supporting shaft as it is. Thereafter, the

package supporting shaft into which the package is in-
serted is raised to a predetermined height further above
the bobbin holder at the winding position, whereby the
doffing of the package is completed.
[0005] Here, the package supporting shaft is raised to
a predetermined height for the following two reasons.
The first reason is to prevent the package supporting
shaft into which the removed package is inserted from
becoming an obstacle when the operation of newly at-
taching the bobbins to the bobbin holder at the standby
position is performed. The second reason is to prevent
an accident in which the package supporting shaft comes
into contact with an operator walking in a factory when
the doffing device moves in the factory to carry the doffed
package to a storage location.

SUMMARY OF THE INVENTION

[0006] In the yarn winding device as in JP 2011-84362
A, the bobbin holder to which the new bobbins are at-
tached is set at the winding position on the upper side in
place of the bobbin holder to which the fully-wound pack-
age is attached moving from the winding position to the
standby position. While the doffing of the package is be-
ing carried out, the bobbin holder newly set at the winding
position is rotated to start the winding of the yarns around
the new bobbins.
[0007] At this time, wind is generated around the bob-
bin holder by the rotation of the bobbin holder. This wind
allows the end portion of the yarn to move freely in the
package being removed from the bobbin holder at the
standby position on the lower side. Then, the end portion
of the yarn may fall off the surface of the package and
get caught on the pushing member, the bobbin holder at
the standby position, and the like (hereinafter, simply re-
ferred to as a "bobbin holder or the like"). When the doff-
ing progresses and each package delivered to the doffing
device rises to a predetermined height together with the
package supporting shaft, the yarn detached from the
surface of the package and connected to the bobbin hold-
er or the like is pulled upward. The yarn pulled upward
is caught in the rotation of the bobbin holder at the winding
position, and is entangled with the bobbins being wound
with the yarns.
[0008] Conventionally, when the yarn is caught on the
bobbin holder or the like, the operator manually cuts the
yarn using scissors, a cutter, or the like. However, the
operator needs to visually confirm the catching of the
yarn, and overlooking occurs. Alternatively, as another
countermeasure, an electric heating wire is attached to
the leading end of the package supporting shaft, and the
yarn is burned off by the electric heating wire. However,
it is difficult to reliably bring the electric heating wire into
contact with the yarn, and even if the electric heating wire
can be brought into contact with the yarn, cutting with the
electric heating wire lacks reliability as compared with
cutting with scissors or the like.
[0009] An object of the present invention is to suppress
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a yarn detached from a package during doffing from being
entangled with bobbins attached to a bobbin holder at a
winding position.
[0010] A yarn winding device of the present invention
includes: two bobbin holders to which a plurality of bob-
bins is attached, the two bobbin holders being configured
to be switchable between a winding position at which a
yarn is wound around each of the bobbins to form a plu-
rality of packages and a standby position below the wind-
ing position; a pushing member configured to be movable
in an axial direction of the bobbin holder at the standby
position and configured to push out the plurality of pack-
ages from an end portion on the other side of the bobbin
holder at the standby position by moving from one side
to the other side in the axial direction; and a yarn entering
preventing member configured to prevent the yarn from
entering the plurality of bobbins attached to the bobbin
holder at the winding position, in which the yarn entering
preventing member includes a yarn contact portion ex-
tending in an intersecting direction intersecting with the
axial direction and configured to be contacted by the yarn
from a lower side, and in which the yarn contact portion
is located on the other side in the axial direction than the
bobbin holder at the standby position, is located above
the bobbin holder at the standby position, and is located
on the lower side than the bobbin holder at the winding
position.
[0011] The plurality of fully-wound packages is doffed
from the yarn winding device by the doffing device. At
the time of doffing, the doffing device raises the package
supporting shaft into which the plurality of packages is
inserted to a predetermined height. At this time, if the
yarn detached from the package is caught on the bobbin
holder or the like at the standby position, the yarn may
be pulled upward as the package supporting shaft rises,
and entangle with the bobbin attached to the bobbin hold-
er at the winding position. In this regard, according to the
present invention, the yarn contact portion arranged on
the yarn entering preventing member is located on the
other side in the axial direction than the bobbin holder at
the standby position, above the bobbin holder at the
standby position, and below the bobbins attached to the
bobbin holder at the winding position. Therefore, even if
the doffing further progresses in a state in which the yarn
detached from the surface of the package during the doff-
ing is caught on the bobbin holder or the like, the yarn is
restricted from making contact with the yarn contact por-
tion from the lower side and moving to the upper side
than the yarn contact portion (to be described in detail
later with reference to the drawings). Thus, the yarn en-
tering preventing member can prevent the yarn from en-
tering the bobbin holder at the winding position. There-
fore, the yarn detached from the package during the doff-
ing can be suppressed from being entangled with the
bobbins attached to the bobbin holder at the winding po-
sition.
[0012] In the yarn winding device of the present inven-
tion, the yarn entering preventing member preferably has

a bent shape inclined downward from an intermediate
portion in the intersecting direction of the yarn contact
portion toward both sides.
[0013] According to the present invention, when the
yarn rises as the doffing progresses, the yarn moves to-
ward the intermediate portion of the yarn contact portion
along the inclination of the bent shape. That is, since the
yarn moves in the direction opposite to the direction to-
ward both end portions of the yarn contact portion, the
yarn is less likely to be detached from both end portions
of the yarn contact portion in the intersecting direction.
[0014] In the yarn winding device of the present inven-
tion, the yarn entering preventing member preferably in-
cludes a fall-off preventing portion formed at an end por-
tion on at least one side in the intersecting direction of
the yarn contact portion to prevent the yarn from detach-
ing from the yarn contact portion.
[0015] According to the present invention, the yarn
making contact with the yarn contact portion can be sup-
pressed from being detached from the end portion of the
yarn contact portion while the package is being doffed.
[0016] In the yarn winding device of the present inven-
tion, the yarn entering preventing member preferably in-
cludes an expansion/contraction mechanism that ex-
pands/contracts the yarn contact portion in the intersect-
ing direction.
[0017] A path of the yarn detached from the surface of
the package being doffed and connected to the bobbin
holder or the like is determined by the winding diameter
of the package to be doffed, the location where the yarn
deviates in the entire circumferential surface of the pack-
age, the positional relationship between the doffing de-
vice and the yarn winding device, and the like. The longer
the yarn contact portion in the intersecting direction, the
more reliably the yarn can be brought into contact with
the yarn contact portion regardless of the path of the yarn
detached from the surface of the package and connected
to the bobbin holder or the like is any path. On the other
hand, if the yarn contact portion is too long in the inter-
secting direction, the yarn contact portion and the other
member may interfere when the other member of the
yarn winding device operates. According to the present
invention, the yarn contact portion is expanded/contract-
ed to an appropriate length according to the path of the
yarn detached from the surface of the package and con-
nected to the bobbin holder or the like, so that the yarn
can be more reliably brought into contact with the yarn
contact portion within a range in which interference with
other member of the yarn winding device can be avoided.
[0018] In the yarn winding device of the present inven-
tion, a portion of the yarn contact portion making contact
with the yarn preferably has a curved surface shape.
[0019] According to the present invention, the yarn is
not caught on the corner of the yarn contact portion.
Therefore, the yarn can be suppressed from being caught
at the corner of the yarn contact portion and becoming a
fixed state. As a result, the yarn can be suppressed from
being excessively pulled out from the package by the
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doffing proceeding in the state in which the yarn is fixed.
[0020] In the yarn winding device of the present inven-
tion, an entirety of the yarn entering preventing member
is preferably located on the other side in the axial direction
than the bobbin holder.
[0021] According to the present invention, since the
entirety of the yarn entering preventing member is ar-
ranged on the other side in the axial direction than the
bobbin holder, the contact between the yarn entering pre-
venting member and the bobbin holder can be avoided.
In addition, since there is generally a sufficient space on
the other side in the axial direction than the bobbin holder,
the yarn entering preventing member can be easily in-
stalled.
[0022] In the yarn winding device of the present inven-
tion, the yarn entering preventing member is preferably
arranged at a position not in contact with the plurality of
packages when the pushing member pushes out the plu-
rality of packages attached to the bobbin holder at the
standby position.
[0023] According to the present invention, when the
package is pushed out from the bobbin holder at the
standby position, the interference between the package
and the yarn entering preventing member can be avoid-
ed.
[0024] In the yarn winding device of the present inven-
tion, the yarn entering preventing member is preferably
arranged above an upper end of a virtual maximum cir-
cumferential surface of the plurality of packages attached
to the bobbin holder at the standby position when wound
up to a predetermined maximum winding diameter.
[0025] According to the present invention, when the
package is pushed out from the bobbin holder at the
standby position, the interference between the package
and the yarn entering preventing member can be avoid-
ed.
[0026] In the yarn winding device of the present inven-
tion, the yarn entering preventing member is preferably
arranged such that both ends in the intersecting direction
of the yarn contact portion are located outside both ends
in the intersecting direction of an intermediate circumfer-
ential surface of the plurality of packages attached to the
bobbin holder at the winding position when wound up to
a predetermined intermediate winding diameter when
viewed from the axial direction. The predetermined inter-
mediate winding diameter is a winding diameter of the
plurality of packages formed by winding the yarn around
each bobbin attached to the bobbin holder at the winding
position at the time point at which the removal of the
plurality of packages from the bobbin holder at the stand-
by position is completed.
[0027] According to the present invention, the interme-
diate circumferential surface of the packages attached
to the bobbin holder at the winding position at the time
point at which the removal of the plurality of packages
from the bobbin holder at the standby position is com-
pleted is located inside the yarn contact portion in the
intersecting direction. That is, the entire intermediate cir-

cumferential surface of the package attached to the bob-
bin holder at the winding position in the intersecting di-
rection is protected by the yarn contact portion. There-
fore, until the removal of the plurality of packages from
the bobbin holder at the standby position is completed,
the yarn detached from the surface of the package and
connected to the bobbin holder or the like can be reliably
avoided from moving to the plurality of packages at-
tached to the bobbin holder at the winding position.
[0028] In the yarn winding device of the present inven-
tion, the yarn entering preventing member is preferably
arranged such that both ends in the intersecting direction
of the yarn contact portion are located outside both ends
in the intersecting direction of a virtual maximum circum-
ferential surface of the plurality of packages attached to
the bobbin holder at the standby position when wound
up to a predetermined maximum winding diameter when
viewed from the axial direction.
[0029] According to the present invention, when
viewed from the axial direction, the circumferential sur-
face of each package attached to the bobbin holder at
the standby position is located inside both the ends of
the yarn contact portion in the intersecting direction.
Therefore, the yarn detached from the surface of the
package during the doffing always passes through the
inner side than both ends in the intersecting direction of
the yarn contact portion and is connected to the bobbin
holder and the like even if the yarn is detached from any
position of the entire circumferential surface of the pack-
age. Therefore, the yarn detached from the surface of
the package and connected to the bobbin holder or the
like can be reliably brought into contact with the yarn
contact portion.
[0030] In the yarn winding device of the present inven-
tion, the yarn entering preventing member is preferably
arranged on one side of a component located on the most
other side in the axial direction among components other
than the yarn entering preventing member configuring
the yarn winding device.
[0031] According to the present invention, the increase
in the dimension in the axial direction of the entire yarn
winding device can be suppressed.
[0032] A package production system of the present in-
vention includes: any one of the yarn winding devices
described above; and a doffing device for doffing the plu-
rality of packages attached to the bobbin holder at the
standby position of the yarn winding device, in which the
doffing device includes a package supporting shaft con-
figured to be able to insert the plurality of packages, and
an elevation mechanism that moves the package sup-
porting shaft in an up-down direction.
[0033] The plurality of fully-wound packages is doffed
from the yarn winding device by the doffing device. At
the time of doffing, the doffing device raises the package
supporting shaft into which the plurality of packages is
inserted to a predetermined height by the elevation
mechanism. At this time, if the yarn detached from the
package is caught on the bobbin holder or the like at the
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standby position, the yarn may be pulled upward as the
package supporting shaft rises, and entangle with the
bobbin attached to the bobbin holder at the winding po-
sition. In this regard, according to the present invention,
even if the doffing further progresses in a state in which
the yarn detached from the surface of the package is
caught on the bobbin holder or the like at the time of
doffing, the yarn entering preventing member blocks the
yarn from entering the bobbin holder at the winding po-
sition. Therefore, the yarn detached from the package
doffed by the doffing device can be suppressed from be-
ing entangled with the bobbins attached to the bobbin
holder at the winding position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

FIG. 1 is a side view of a yarn winding device ac-
cording to a first embodiment;
FIG. 2 is a front view of the yarn winding device ac-
cording to the first embodiment;
FIG. 3 is a side view of the vicinity of a pushing mem-
ber of a pusher at the start of removal of a package;
FIG. 4 is a side view of the vicinity of the pushing
member of the pusher in the middle of removing the
package;
FIG. 5 is a side view of the vicinity of the pushing
member of the pusher when the pushing member is
at a retracted position;
FIG. 6 is a front view of a yarn winding device ac-
cording to a first embodiment, and is a view illustrat-
ing an intermediate circumferential surface of the
package attached to a bobbin holder at a winding
position;
FIG. 7 is a side view of a yarn winding device and a
doffing device when the bobbin holder to which the
package is attached is moved to a standby position;
FIG. 8 is a side view of the yarn winding device and
the doffing device in the middle of a plurality of pack-
ages being pushed out from the bobbin holder at the
standby position by the pushing member;
FIG. 9 is a side view of the yarn winding device and
the doffing device when all the packages are re-
moved from the bobbin holder at the standby position
by the pushing member;
FIG. 10 is a side view of the yarn winding device and
the doffing device when a package supporting shaft
into which the plurality of packages is inserted is el-
evated up to a predetermined height by an elevation
mechanism;
FIG. 11 is a front view of a yarn winding device ac-
cording to a second embodiment;
FIG. 12 is a front view illustrating a yarn entering
preventing member according to a first modification;
and
FIG. 13 is a front view of a yarn winding device ac-
cording to a second modification.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

(First embodiment)

[0035] Hereinafter, a first embodiment of the present
invention will be described with reference to the draw-
ings. FIG. 1 is a side view of a yarn winding device 1
according to the first embodiment. FIG. 2 is a front view
of the yarn winding device 1. In the present specification,
a left-right direction of the paper surface of FIG. 1 is de-
fined as a front-rear direction, and a direction from a front
side to a rear side of the paper surface is defined as a
left-right direction (front side is a right side). In addition,
a direction orthogonal to both the front-rear direction and
the left-right direction is defined as an up-down direction
in which gravity acts.

(Yarn winding device)

[0036] The yarn winding device 1 is configured to wind
a plurality of yarns Y spun from a spinning apparatus (not
illustrated) around a plurality of bobbins B to form a plu-
rality of packages P. The plurality of packages P is doffed
from the yarn winding device 1 by a doffing device 50 to
be described later. As illustrated in FIGS. 1 and 2, the
yarn winding device 1 includes a main body frame 2, a
supporting frame 3, a turret 4, bobbin holders 5, a
traverse unit 6, fulcrum guides 12, a contact roller 7, a
unit cover 41, a pusher 8, and a yarn entering preventing
member 10.
[0037] The turret 4 is a disc-shaped member rotatably
supported by the main body frame 2. The turret 4 is ro-
tatable about a rotation shaft 4a substantially parallel to
the front-rear direction. Each of the two bobbin holders
5 is rotatably supported by the turret 4. Each bobbin hold-
er 5 extends forward from the front surface of the turret
4. In other words, the rear end portion of each bobbin
holder 5 in the front-rear direction is cantilevered by the
turret 4. The rotational axis direction of each bobbin hold-
er 5 is substantially parallel to the front-rear direction.
When viewed from the front-rear direction, the two bobbin
holders 5 are arranged in point symmetry with the rotation
center of the turret 4 as a symmetry point (see FIG. 2).
A plurality of bobbins B (16 in the present embodiment)
respectively corresponding to the plurality of yarns Y is
arranged in the front-rear direction and attached to each
bobbin holder 5.
[0038] The turret 4 is rotationally driven about the ro-
tation shaft 4a by a motor (not illustrated). When the turret
4 is rotated, the two bobbin holders 5 are movable be-
tween a winding position A1 of making contact with the
contact roller 7 and winding the yarns Y around the bob-
bins B, and a standby position A2 that is lower than the
winding position A1 and is point-symmetrical with the
winding position A1 with respect to the rotation center of
the turret 4 (see FIG. 2). Upon completion of formation
of the packages P formed by winding the yarns Y around
the bobbins B attached to the bobbin holder 5 at the wind-

7 8 



EP 4 470 956 A1

6

5

10

15

20

25

30

35

40

45

50

55

ing position A1, , the turret 4 is rotationally driven, where-
by the bobbin holder 5 at the winding position A1 and the
bobbin holder 5 at the standby position A2 are switched.
The plurality of packages P attached to the bobbin holder
5 moved to the standby position A2 is removed from the
bobbin holder 5 by the pusher 8 (to be described in detail
later) and doffed by the doffing device 50 to be described
later. While the doffing of the plurality of packages P is
being performed, the winding of the yarns Y around the
plurality of bobbins B attached to the bobbin holder 5
moved to the winding position A1 is started in place of
the bobbin holder 5 moved to the standby position A2.
[0039] Each of the two bobbin holders 5 supported by
the turret 4 is individually rotationally driven by a winding
motor (not illustrated). When the bobbin holder 5 at the
winding position A1 is rotated, the plurality of yarns Y is
respectively wound around the plurality of bobbins B at-
tached to the bobbin holder 5 to form the packages P.
[0040] The supporting frame 3 is a member extending
in the front-rear direction. As illustrated in FIG. 1, the
supporting frame 3 is cantilevered by the main body
frame 2 and protrudes forward. Supporting portions 3a
that rotatably support the contact roller 7 are arranged
at both end portions of the supporting frame 3 in the front-
rear direction (see FIG. 2).
[0041] The contact roller 7 extends in a direction par-
allel to the bobbin holder 5 (that is, the front-rear direc-
tion). Both end portions of the contact roller 7 are sup-
ported by the supporting portions 3a of the supporting
frame 3. The contact roller 7 can make contact with the
plurality of bobbins B attached to the bobbin holder 5 at
the winding position A1, or outer circumferential surfaces
of the packages P formed by winding the yarns Y around
the bobbins B. The contact roller 7 adjusts the shapes of
the packages P by rotating while applying a predeter-
mined contact pressure to the packages P at the time of
winding the yarns around the bobbins B.
[0042] The traverse unit 6 is arranged on the support-
ing frame 3. The traverse unit 6 is arranged such that the
same number as the number of the yarns Y is arranged
in the front-rear direction. Each traverse unit 6 includes
a traverse guide 6a corresponding to each of the plurality
of bobbins B attached to the bobbin holder 5 at the wind-
ing position A1. When each traverse unit 6 reciprocates
the traverse guide 6a in a state in which the yarn Y is
threaded within a predetermined traversal range along
the axial direction (front-rear direction) of the bobbin hold-
er 5, the plurality of yarns Y is each wound around the
corresponding bobbin B while being traversed.
[0043] The fulcrum guide 12 is a guide serving as a
fulcrum when the traverse unit 6 traverses the yarn Y.
The fulcrum guides 12 are arranged in the front-rear di-
rection in the same number as the number of the yarns
Y. As illustrated in FIG. 1, each fulcrum guide 12 is ar-
ranged above the corresponding traverse unit 6.
[0044] The unit cover 41 is a member for covering and
protecting the supporting frame 3, the contact roller 7,
the plurality of traverse units 6, the upper portion of the

bobbin holder 5 at the winding position A1, and the like.
Specifically, the unit cover 41 covers at least the upper
side, the front side, and the rear side of the supporting
frame 3, the contact roller 7, the plurality of traverse units
6, the upper portion of the bobbin holder 5 at the winding
position A1, and the like (see FIG. 2). The unit cover 41
is attached to, for example, the supporting frame 3. A
pop-out preventing plate 42 is attached to the front end
portion and the lower left portion of the unit cover 41 (see
FIG. 2). The pop-out preventing plate 42 is a member for
preventing the bobbins B and the packages P from being
detached from the bobbin holder at the winding position
A1 and popping out to the front side. The pop-out pre-
venting plate 42 extends in the up-down direction and
the left-right direction. The pop-out preventing plate 42
is attached to the rear surface of the unit cover 41, for
example.
[0045] Next, the pusher 8 will be described with refer-
ence to FIGS. 3 to 5. FIG. 3 is a side view of the vicinity
of a pushing member 21 of the pusher 8 at the start of
removal of the package P. FIG. 4 is a side view of the
vicinity of the pushing member 21 during the removal of
the package P. FIG. 5 is a side view of the vicinity of the
pushing member 21 when the pushing member is at a
retracted position.
[0046] As illustrated in FIGS. 3 to 5, the pusher 8 in-
cludes the pushing member 21, a driving mechanism 23
that moves the pushing member 21 in the front-rear di-
rection (that is, the axial direction of the bobbin holder 5
at the standby position A2), and a switching mechanism
22 that switches the posture of the pushing member 21.
[0047] The pushing member 21 is a plate-like member
configured to be movable in the front-rear direction. In
addition, the pushing member 21 takes a standing pos-
ture (posture in FIGS. 3 and 4) and an inclined posture
(posture in FIG. 5). The pushing member 21 in the stand-
ing posture stands upright parallel to the end face of the
bobbins attached to the bobbin holder 5. The pushing
member 21 in the standing posture is arranged between
the bobbin B closest to the turret 4 side among the plu-
rality of bobbins B attached to the bobbin holder 5 at the
standby position A2 and the turret 4. The pushing mem-
ber 21 in the standing posture is configured to be able to
push out the plurality of packages P from the front end
portion of the bobbin holder 5 at the standby position A2
by moving from the rear side in the front-rear direction
(one side in the axial direction of the bobbin holder 5 at
the standby position A2) toward the front side (the other
side in the axial direction of the bobbin holder 5 at the
standby position A2).
[0048] The driving mechanism 23 moves the pushing
member 21 in the front-rear direction. The driving mech-
anism 23 is, for example, a fluid cylinder. However, the
driving mechanism 23 is not limited thereto. For example,
the driving mechanism 23 may be a motor or the like.
The driving mechanism 23 is fixed to a lower portion of
the main body frame 2. As illustrated in FIG. 3, in the
driving mechanism 23, a piston rod 24 having a length
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equal to or longer than a length in the axial direction of
the bobbin holder 5 protrudes forward from a front end
portion thereof. The driving mechanism 23 is driven to
reciprocate the piston rod 24 along the front-rear direction
from behind the front surface of the turret 4 to the front
end portion of the bobbin holder 5. When the driving
mechanism 23 moves the piston rod 24 from the rear to
the front, the pushing member 21 moves forward (see
the full-line arrow in FIG. 4), and the plurality of packages
P is pushed forward.
[0049] The switching mechanism 22 is for switching
the pushing member 21 between the standing posture
and the inclined posture. As illustrated in FIG. 3, the
switching mechanism 22 includes a connection member
25 and a swing member 26. The connection member 25
is coupled to the front end portion of the piston rod 24.
The swing member 26 is a member that is attached to
the connection member 25 and is swingable with respect
to the connection member 25. The swing member 26
supports the pushing member 21. The swing member 26
is swingable with respect to the connection member 25
by rotating about a swing shaft 26a. When the swing
member 26 swings, the pushing member 21 is switched
between the standing posture and the inclined posture.
[0050] When the positions of the two bobbin holders 5
are switched by rotating the turret 4, the pusher 8 switch-
es the pushing member 21 to the inclined posture by the
switching mechanism 22. Further, the pusher 8 moves
the pushing member 21 in the inclined posture to the
retracted position by the driving mechanism 23. The re-
tracted position is a position away from the movable
range of the bobbin holder 5 that moves with the rotation
of the turret 4.

(Yarn entering preventing member)

[0051] The yarn entering preventing member 10 is a
member capable of blocking the yarn Y from entering the
plurality of bobbins B attached to the bobbin holder 5 at
the winding position A1. The yarn entering preventing
member 10 is a long cylindrical member extending in the
left-right direction (that is, the intersecting direction inter-
secting the axial direction of the bobbin holder 5). The
yarn entering preventing member 10 includes a yarn con-
tact portion 31 with which the yarn Y can make contact
from the lower side. As illustrated in FIGS. 1 and 2, the
yarn entering preventing member 10 is attached to, for
example, a lower portion of the pop-out preventing plate
42. More specifically, the yarn entering preventing mem-
ber 10 is attached to the front surface of the pop-out pre-
venting plate 42. Therefore, the entirety of the yarn en-
tering preventing member 10 is located on the front side
in the front-rear direction of the bobbin holder 5.
[0052] The yarn entering preventing member 10 is ar-
ranged at a position not in contact with the plurality of
packages P when the pushing member 21 pushes out
the plurality of packages P attached to the bobbin holder
5 at the standby position A2. More specifically, the yarn

entering preventing member 10 is arranged above an
upper end t1 of a virtual maximum circumferential surface
Sm of the plurality of packages P attached to the bobbin
holder 5 at the standby position A2 (see FIG. 2). The
virtual maximum circumferential surface Sm of the pack-
age P is a circumferential surface of the package P at
the maximum winding diameter of the package P defined
in the mechanical specification of the yarn winding device
1.
[0053] The yarn entering preventing member 10 is ar-
ranged on the rear side of the component portion located
on the foremost side in the front-rear direction among the
components other than the yarn entering preventing
member 10 configuring the yarn winding device 1. Spe-
cifically, in the present embodiment, the component por-
tion located on the foremost side in the front-rear direction
among the component portions other than the yarn en-
tering preventing member 10 configuring the yarn wind-
ing device 1 is the front end portion of the supporting
frame 3. Therefore, the yarn entering preventing member
10 is arranged on the rear side of the front end portion
of the supporting frame 3.
[0054] The yarn contact portion 31 is a portion where
the yarn Y can make contact from the lower side of the
lower surface of the yarn entering preventing member
10. The yarn contact portion 31 is a lower surface of the
yarn entering preventing member 10 extending in the left-
right direction, that is, extending in the left-right direction.
The yarn contact portion 31 is a lower surface of the cy-
lindrical yarn entering preventing member 10, that is, has
a curved surface shape when viewed from the left-right
direction. As illustrated in FIG. 1, the yarn entering pre-
venting member 10 is arranged on the front side in the
front-rear direction than the bobbin holder 5 at the stand-
by position A2. In other words, the yarn contact portion
31 is located on the front side in the front-rear direction
than the bobbin holder 5 at the standby position A2. As
illustrated in FIG. 2, the yarn entering preventing member
10 is arranged above the bobbin holder 5 at the standby
position A2. In other words, the yarn contact portion 31
is also located above the bobbin holder 5 at the standby
position A2. Furthermore, the yarn entering preventing
member 10 is arranged below the bobbin holder 5 at the
winding position A1. In other words, the yarn contact por-
tion 31 is located below the bobbin holder 5 at the winding
position A1.
[0055] As illustrated in FIG. 6, the yarn entering pre-
venting member 10 is arranged such that both ends in
the left-right direction of the yarn contact portion 31 is
located outside both ends r1 and r2 in the left-right direc-
tion of an intermediate circumferential surface Sr of the
plurality of packages P attached to the bobbin holder 5
at the winding position A1 when viewed from the front-
rear direction. Specifically, the left end of the yarn contact
portion 31 is located on the left side of the left end r1 of
the intermediate circumferential surface Sr of the plurality
of packages P attached to the bobbin holder 5 at the
winding position A1 when viewed from the front-rear di-
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rection. The right end of the yarn contact portion 31 is
located on the right side of the right end r2 of the inter-
mediate circumferential surface Sr of the plurality of pack-
ages P attached to the bobbin holder 5 at the winding
position A1 when viewed from the front-rear direction.
The intermediate circumferential surface Sr of the pack-
age P is a circumferential surface of the package P when
the yarn Y is wound up to a predetermined intermediate
winding diameter around the bobbin B attached to the
bobbin holder 5 at the winding position A1.
[0056] The predetermined intermediate winding diam-
eter is a winding diameter of the plurality of packages P
formed by winding the yarn Y around each bobbin B at-
tached to the bobbin holder 5 at the winding position A1
at the time point at which the removal of the plurality of
packages P from the bobbin holder 5 at the standby po-
sition A2 is completed by the pusher 8. The "time point
at which the removal of the plurality of packages P from
the bobbin holder 5 at the standby position A2 is com-
pleted" is, for example, a time point immediately after the
pushing member 21 moves to the frontmost side and the
plurality of packages P is pushed out from the front end
portion of the bobbin holder 5 at the standby position A2.
Alternatively, the "time point at which the removal of the
plurality of packages P from the bobbin holder 5 at the
standby position A2 is completed" may be a time point
when the plurality of packages P is pushed out from the
front end portion of the bobbin holder 5 at the standby
position A2 by the pushing member 21 and then the push-
ing member 21 returns to the position near the turret 4.
[0057] Furthermore, as illustrated in FIG. 2, the yarn
entering preventing member 10 is arranged such that
both ends in the left-right direction of the yarn contact
portion 31 are located outside both ends m1 and m2 in
the left-right direction of the virtual maximum circumfer-
ential surface Sm of the plurality of packages P attached
to the bobbin holder 5 at the standby position A2 when
viewed from the front-rear direction. Specifically, the left
end of the yarn contact portion 31 is located on the left
side of the left end m1 of the virtual maximum circumfer-
ential surface Sm of the plurality of packages P attached
to the bobbin holder 5 at the standby position A2 when
viewed from the front-rear direction. The right end of the
yarn contact portion 31 is located on the right side of the
right end m2 of the virtual maximum circumferential sur-
face Sm of the plurality of packages P attached to the
bobbin holder 5 at the standby position A2 when viewed
from the front-rear direction.
[0058] In addition, the yarn entering preventing mem-
ber 10 includes a fall-off preventing portion 32 that is
formed at a right end portion in the left-right direction of
the yarn contact portion 31 and prevents the yarn Y from
being detached from the yarn contact portion 31. Specif-
ically, as illustrated in FIG. 2, the fall-off preventing por-
tion 32 is formed at a position slightly left of the right end
of the yarn contact portion 31. In the present embodiment,
the fall-off preventing portion 32 is formed in a cylindrical
shape. The axial center of the fall-off preventing portion

32 is coaxial with the axial center of the yarn entering
preventing member 10. The diameter of the fall-off pre-
venting portion 32 is greater than the diameter of the yarn
entering preventing member 10. The fall-off preventing
portion 32 may be formed only at the left end portion of
the yarn contact portion 31, or may be formed at both the
right end portion and the left end portion of the yarn con-
tact portion 31.

(Doffing of package)

[0059] Next, a procedure when the plurality of packag-
es P is doffed by the doffing device 50 will be described
below with reference to FIGS. 7 to 10. First, the doffing
device 50 for doffing the package P will be described. As
illustrated in FIG. 7, the doffing device 50 includes a pack-
age supporting shaft 51 configured to be able to insert
the plurality of packages P, and an elevation mechanism
52 that moves the package supporting shaft 51 in the up-
down direction. The package supporting shaft 51 is a
long cylindrical member into which the plurality of pack-
ages P is inserted in series. The length of the package
supporting shaft 51 along the axial direction is substan-
tially the same as the length of the bobbin holder 5 along
the axial direction. The elevation mechanism 52 canti-
levers the package supporting shaft 51 and includes a
motor (not illustrated). Although not described in detail,
the doffing device 50 is configured to be freely movable
on the floor surface, and can carry the package P sub-
jected to doffing to a predetermined storage location.
[0060] In the present embodiment, a package produc-
tion system 70 for producing the plurality of packages P
includes the yarn winding device 1, the doffing device
50, and a controller (not illustrated) that controls opera-
tions of the yarn winding device 1 and the doffing device
50 (see FIGS. 7 to 10). The package production system
70 first controls the operation of the yarn winding device
1 by the controller to form the plurality of packages P
from the plurality of yarns Y spun from the spinning ap-
paratus. Thereafter, the package production system 70
controls the operations of the yarn winding device 1 and
the doffing device 50 by the controller to doffing the plu-
rality of packages P from the yarn winding device 1. Sub-
sequently, the package production system 70 controls
the operation of the doffing device 50 by the controller to
convey the plurality of packages P to a predetermined
storage location. Hereinafter, a procedure when the plu-
rality of packages P is doffed from the yarn winding device
1 by the doffing device 50 will be described. In the fol-
lowing description, in practice, the operation of each com-
ponent of the yarn winding device 1 and each component
of the doffing device 50 is controlled by a controller (not
illustrated), but for the sake of brevity of description, de-
scription indicating that the controller is controlling is
omitted.
[0061] First, as described above, when the yarns Y are
wound around the bobbins B attached to the bobbin hold-
er 5 at the winding position A1 to form the packages P,
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the turret 4 is rotationally driven, so that the bobbin holder
5 at the winding position A1 moves to the standby position
A2 (state of FIG. 7). At this time, as illustrated in FIG. 7,
the doffing device 50 is at a position at which the plurality
of packages P can be received from the yarn winding
device 1. Specifically, the doffing device 50 takes such
a position and posture that the package supporting shaft
51 is arranged along an extended line in the axial direc-
tion of the bobbin holder 5 at the standby position A2.
[0062] Subsequently, as illustrated in FIG. 8, the push-
er 8 moves the pushing member 21 forward along the
front-rear direction by the driving mechanism 23 (see the
full-line arrow in FIG. 8) . Then, the plurality of packages
P attached to the bobbin holder 5 at the standby position
A2 is collectively pushed out to the front side. Then, in
order from the package P on the front side, the bobbin
holder 5 is detached and inserted into the package sup-
porting shaft 51.
[0063] When all the packages P are removed from the
bobbin holder 5 at the standby position A2 and delivered
to the package supporting shaft 51 by the pushing mem-
ber 21, the pushing member 21 moves rearward and re-
turns to the original position (see FIG. 9).
[0064] As illustrated in FIG. 10, the doffing device 50
raises the package supporting shaft 51 into which the
plurality of packages P is inserted to a predetermined
height further above the bobbin holder 5 at the winding
position A1 by the elevation mechanism 52. Thus, the
doffing of the plurality of packages P by the doffing device
50 is completed. A plurality of empty bobbins in a state
in which the yarn Y is not wound is newly attached to the
bobbin holder 5 from which the plurality of packages P
have been removed.

(Effects)

[0065] The yarn winding device 1 of the present em-
bodiment includes: the two bobbin holders 5 configured
to be switchable between the winding position A1 at
which the yarn Y is wound around the plurality of bobbins
B to form the plurality of packages P and the standby
position A2 below the winding position A1; the pushing
member 21 configured to be movable in the front-rear
direction (the axial direction of the bobbin holder 5 at the
standby position A2) and configured to push out the plu-
rality of packages P from the front end portion of the bob-
bin holder 5 at the standby position A2 by moving from
the rear side (one side in the axial direction of the bobbin
holder 5 at the standby position A2) to the front side (the
other side in the axial direction of the bobbin holder 5 at
the standby position A2) in the front-rear direction; and
the yarn entering preventing member 10 capable of
blocking the yarn Y from entering the bobbin B attached
to the bobbin holder 5 at the winding position A1. The
yarn entering preventing member 10 includes the yarn
contact portion 31 that extends in the left-right direction
and with which the yarn Y can make contact from a lower
side. The yarn contact portion 31 is located on the front

side in the front-rear direction of the bobbin holder 5 at
the standby position A2, is located above the bobbin hold-
er 5 at the standby position A2, and is located on the
lower side than the bobbin holder 5 at the winding position
A1.
[0066] The package production system 70 of the
present embodiment includes the yarn winding device 1
including the yarn entering preventing member 10, and
the doffing device 50. The doffing device 50 includes the
package supporting shaft 51 configured to be able to in-
sert the plurality of packages P, and the elevation mech-
anism 52 that moves the package supporting shaft 51 in
the up-down direction.
[0067] The plurality of fully-wound packages P is
doffed from the yarn winding device 1 by the doffing de-
vice 50. At the time of doffing, the doffing device 50 raises
the package supporting shaft 51 into which the plurality
of packages P is inserted to a predetermined height. At
this time, if the yarn Y detached from the package P is
caught on the bobbin holder 5 or the like at the standby
position A2, the yarn Y may be pulled upward as the
package supporting shaft 51 rises, and entangle with the
bobbin B attached to the bobbin holder 5 at the winding
position A1. In this regard, according to the present em-
bodiment, the yarn contact portion 31 arranged on the
yarn entering preventing member 10 is located on the
front side in the front-rear direction of the bobbin holder
5 at the standby position A2, is located above the bobbin
holder 5 at the standby position A2, and is located on the
lower side than the bobbin holder 5 at the winding position
A1. Therefore, even if the doffing further progresses in a
state in which the yarn Y detached from the surface of
the package P during the doffing is caught on the pushing
member 21, the bobbin holder 5 at the standby position
A2, and the like, the yarn Y is restricted from making
contact with the yarn contact portion 31 from the lower
side and moving to the upper side than the yarn contact
portion 31. Thus, the yarn entering preventing member
10 can prevent the yarn Y from entering the bobbin holder
5 at the winding position A1.
[0068] Hereinafter, a mechanism in which the move-
ment of the yarn Y to the bobbin holder 5 at the winding
position A1 is restricted by the yarn contact portion 31
arranged in the yarn entering preventing member 10 will
be described in detail with reference to FIGS. 9 and 10.
FIG. 9 is a view illustrating a state in which the end of the
yarn Y is detached from the surface of the rearmost pack-
age P among the plurality of packages P removed from
the bobbin holder 5 at the standby position A2 and is
caught on the pushing member 21. FIG. 10 illustrates a
state of the yarn Y detached from the package P and
connected to the pushing member 21 when the package
supporting shaft 51 into which the plurality of packages
P is inserted is raised. Although FIGS. 9 and 10 illustrate
a state in which the yarn Y is detached from the rearmost
package P among the plurality of packages P, it should
be noted that the yarn Y can be detached from any one
or a plurality of packages P among the plurality of pack-
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ages P. Furthermore, FIGS. 9 and 10 illustrate a state in
which the yarn Y detached from the package P is caught
on the pushing member 21, but it should be noted that
the yarn Y detached from the package P can be similarly
caught on the bobbin holder 5 at the standby position A2.
Furthermore, the yarn Y detached from the package P
can also be caught at a component (including one not
illustrated) in the vicinity of the bobbin holder 5 at the
standby position A2 among the components of the yarn
winding device 1.
[0069] In the present embodiment, the yarn contact
portion 31 is located above the bobbin holder 5 at the
standby position A2. Therefore, as illustrated in FIG. 10,
the yarn Y detached from the surface of the package P
and connected to the pushing member 21 comes into
contact with the yarn contact portion 31 (lower portion of
the yarn entering preventing member 10 in FIG. 10) of
the yarn entering preventing member 10 from the lower
side. Thus, a yarn Ya (see FIG. 10), which is the portion
of the yarn Y between the yarn contact portion 31 and
the pushing member 21, of the yarn Y detached from the
surface of the package P is restricted from moving to the
upper side than the yarn contact portion 31. The yarn
contact portion 31 is located lower than the plurality of
bobbins B attached to the bobbin holder 5 at the winding
position A1. Therefore, the movement of the yarn Ya,
which is the portion of the yarn Y between the yarn contact
portion 31 and the pushing member 21, of the yarn Y
detached from the surface of the package P to the bobbin
holder 5 at the winding position A1 can be restricted. Of
the yarn Y detached from the surface of the package P,
the yarn Yb (see FIG. 10), which is the portion of the yarn
Y between the package P and the yarn contact portion
31, moves to the upper side than the yarn contact portion
31 as the package P rises. In this respect, the yarn contact
portion 31 is located on the front side in the front-rear
direction of the bobbin holder 5 at the standby position
A2. Therefore, the bobbin holder 5 at the winding position
A1 does not exist on the upper side of the yarn Yb, which
is the portion of the yarn Y between the package P and
the yarn contact portion 31. Therefore, even if the yarn
Yb moves to the upper side than the yarn contact portion
31, the yarn Yb does not move to the bobbin holder 5 at
the winding position A1. As described above, according
to the yarn winding device 1 of the present embodiment,
the yarn Y detached from the package P being doffed
can be suppressed from being entangled with the bobbin
B attached to the bobbin holder 5 at the winding position
A1. The yarn Y detached from the surface of the package
P and caught on the yarn contact portion 31 is cut with
a cutter or the like by an operator, for example.
[0070] The yarn entering preventing member 10 of the
present embodiment is located on the front side in the
front-rear direction than the two bobbin holders 5. Thus,
when the two bobbin holders 5 are rotationally moved
about the rotation shaft 4a by the turret 4, the yarn en-
tering preventing member 10 does not interfere with the
rotationally moved bobbin holder 5.

[0071] In the yarn winding device 1 of the present em-
bodiment, the yarn entering preventing member 10 in-
cludes the fall-off preventing portion 32 that is formed at
an end portion on at least one side in the left-right direc-
tion of the yarn contact portion 31 and prevents the yarn
Y from being detached from the yarn contact portion 31.
According to this, the yarn Y making contact with the yarn
contact portion 31 can be suppressed from being de-
tached from the end portion of the yarn contact portion
31 while the package P is being doffed.
[0072] In the yarn winding device 1 of the present em-
bodiment, the yarn contact portion 31 has a curved sur-
face shape at a portion making contact with the yarn Y.
According to this, the yarn Y is not caught on the corner
of the yarn contact portion 31. Therefore, the state in
which the yarn Y is fixed by the yarn Y being caught at
the corner of the yarn contact portion 31 can be sup-
pressed. As a result, the yarn Y can be suppressed from
being excessively pulled out from the package P by the
doffing proceeding in the state in which the yarn Y is fixed.
[0073] In the yarn winding device 1 of the present em-
bodiment, the entirety of the yarn entering preventing
member 10 is located on the front side in the front-rear
direction of the bobbin holder 5. According to this, the
contact between the yarn entering preventing member
10 and the bobbin holder 5 can be avoided. In addition,
since there is generally a sufficient space on the front
side in the front-rear direction than the bobbin holder 5,
the yarn entering preventing member 10 can be easily
installed.
[0074] In the yarn winding device 1 of the present em-
bodiment, the yarn entering preventing member 10 is ar-
ranged above the upper end t1 of the virtual maximum
circumferential surface Sm of the plurality of packages
P attached to the bobbin holder 5 at the standby position
A2 when wound up to the predetermined maximum wind-
ing diameter. According to this, when the package P is
pushed out from the bobbin holder 5 at the standby po-
sition A2, the interference between the package P and
the yarn entering preventing member 10 can be avoided.
[0075] Furthermore, in the yarn winding device 1 of the
present embodiment, the yarn entering preventing mem-
ber 10 is arranged such that both ends in the left-right
direction of the yarn contact portion 31 are located out-
side both the ends r1 and r2 in the left-right direction of
the intermediate circumferential surface Sr of the plurality
of packages P attached to the bobbin holder 5 at the
winding position A1 when wound up to a predetermined
intermediate winding diameter when viewed from the
front-rear direction. According to this, the intermediate
circumferential surface Sr of the packages P attached to
the bobbin holder 5 at the winding position A1 at the time
point at which the removal of the plurality of packages P
from the bobbin holder 5 at the standby position A2 is
completed is located inside the yarn contact portion 31
in the left-right direction. That is, the entire intermediate
circumferential surface Sr of the package P attached to
the bobbin holder 5 at the winding position A1 in the left-
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right direction is protected by the yarn contact portion 31.
Therefore, until the removal of the plurality of packages
P from the bobbin holder 5 at the standby position A2 is
completed, the yarn Y detached from the surface of the
package P and connected to the pushing member 21 and
the like can be reliably avoided from moving to the plu-
rality of packages P attached to the bobbin holder 5 at
the winding position A1.
[0076] In the yarn winding device 1 of the present em-
bodiment, the yarn entering preventing member 10 is ar-
ranged such that both ends in the left-right direction of
the yarn contact portion 31 are located outside both ends
in the left-right direction of the virtual maximum circum-
ferential surfaces Sm of the plurality of packages P at-
tached to the bobbin holder 5 at the standby position A2
when viewed from the front-rear direction. According to
this, when viewed from the front-rear direction, the cir-
cumferential surface of each package attached to the
bobbin holder 5 at the standby position A2 is located in-
side both the ends of the yarn contact portion 31 in the
left-right direction. Therefore, the yarn Y detached from
the surface of the package P during the doffing always
passes through the inner side than both ends in the left-
right direction of the yarn contact portion 31 and is con-
nected to the pushing member 21 and the like even if the
yarn Y is detached from any position of the entire circum-
ferential surface of the package P. Therefore, the yarn Y
detached from the surface of the package P and con-
nected to the pushing member 21 and the like can be
reliably brought into contact with the yarn contact portion
31.
[0077] In the yarn winding device 1 of the present em-
bodiment, the yarn entering preventing member 10 is ar-
ranged on the rear side of the component portion located
on the foremost side in the front-rear direction among the
components other than the yarn entering preventing
member 10 configuring the yarn winding device 1. Ac-
cording to this, the dimension in the front-rear direction
of the entire yarn winding device 1 can be suppressed
from increasing.

(Second embodiment)

[0078] Next, a second embodiment in which various
modifications are made to the first embodiment will be
described. However, components having the same con-
figuration as that of the first embodiment are denoted by
the same reference numerals, and the description thereof
is appropriately omitted.
[0079] As illustrated in FIG. 11, in a yarn winding device
101 according to the second embodiment, a yarn enter-
ing preventing member 110 includes an expansion/con-
traction mechanism 33 that expands/contracts the yarn
contact portion 31 in the left-right direction. The expan-
sion/contraction mechanism 33 is, for example, a cylin-
der. However, the expansion/contraction mechanism 33
is not limited thereto. The yarn contact portion 31 can be
expanded/contracted in the left-right direction (see the

full-line arrow in FIG. 11) by driving the expansion/con-
traction mechanism 33.
[0080] A path of the yarn Y detached from the surface
of the package P being doffed and connected to the push-
ing member 21, the bobbin holder at the standby position
A2, or the like is determined by the winding diameter of
the package P to be doffed, the location where the yarn
Y deviates in the entire circumferential surface of the
package P, the positional relationship between the doff-
ing device 50 and the yarn winding device 1, and the like.
The longer the yarn contact portion 31 in the left-right
direction, the more reliably the yarn Y can be brought
into contact with the yarn contact portion 31 regardless
of the path of the yarn Y detached from the surface of
the package P and connected to the pushing member
21, the bobbin holder 5, and the like. On the other hand,
if the yarn contact portion 31 is too long in the left-right
direction, the yarn contact portion 31 and the other mem-
ber may interfere when the other member of the yarn
winding device 1 operates. According to the second em-
bodiment, the yarn contact portion 31 is expanded/con-
tracted to an appropriate length according to the path of
the yarn Y detached from the surface of the package P
and connected to the pushing member 21, the bobbin
holder 5, and the like, so that the yarn Y can be more
reliably brought into contact with the yarn contact portion
31 within a range in which interference with other member
of the yarn winding device 1 can be avoided.

(Modification)

[0081] Hereinafter, modifications of the first embodi-
ment and the second embodiment will be described.
Hereinafter, the term "embodiment" refers to both the first
embodiment and the second embodiment. Hereinafter,
components having the same configurations as those of
the above embodiment are denoted by the same refer-
ence numerals, and the description thereof will be ap-
propriately omitted.

(First modification)

[0082] The yarn entering preventing member 10 ex-
tends straight in the left-right direction. However, the yarn
entering preventing member 10 may be bent. For exam-
ple, as illustrated in FIG. 12, a yarn entering preventing
member 310 according to a first modification has a bent
shape inclined downward from an intermediate portion
131a in the left-right direction of a yarn contact portion
131 toward both sides. According to this, when the yarn
Y rises as the doffing progresses, the yarn Y moves to-
ward the intermediate portion 131a along the inclination
of the bent shape of the yarn contact portion 131. That
is, since the yarn Y moves in a direction opposite to the
direction toward both end portions of the yarn contact
portion 131, the yarn Y is less likely to be detached from
both end portions of the yarn contact portion 131 in the
left-right direction.

19 20 



EP 4 470 956 A1

12

5

10

15

20

25

30

35

40

45

50

55

(Second modification)

[0083] In the embodiment described above, a part of
the role of the yarn entering preventing member 10 may
be substituted with a lambda guide 9. First, the lambda
guide 9 will be specifically described. As illustrated in
FIG. 13, the yarn winding device 201 according to the
second modification includes the lambda guide 9. The
lambda guide 9 is a guide for guiding the plurality of yarns
Y to a predetermined winding position when winding the
plurality of yarns Y fed from the spinning apparatus (not
illustrated) around empty bobbins B attached to the bob-
bin holder 5 at the winding position A1. The lambda guide
9 includes a swing shaft 9a, an arm portion 9b, and a
guide portion 9c. The lambda guide 9 is swingably sup-
ported by an upright member 60 installed at a lower por-
tion of the main body frame 2 via a swing shaft 9a. The
swing shaft 9a is formed at a base end portion of the arm
portion 9b, and the guide portion 9c is formed at a leading
end of the arm portion 9b. The lambda guide 9 is swing-
able about the swing shaft 9a (see the full-line arrow in
FIG. 13). Swing of the lambda guide 9 is driven by, for
example, a motor (not illustrated). The lambda guide 9
is arranged, for example, on the front side of the yarn
entering preventing member 10 in the front-rear direction.
Thus, the plurality of yarns Y can be easily threaded on
the lambda guide 9. However, the position at which the
lambda guide 9 is arranged is not limited thereto.
[0084] The plurality of yarns Y fed from the spinning
apparatus (not illustrated) is threaded on the plurality of
fulcrum guides 12, and then threaded together on the
guide portion 9c. Subsequently, by swinging the lambda
guide 9 clockwise about the swing shaft 9a, the plurality
of yarns Y collectively threaded on the guide portion 9c
is delivered to a separator (not illustrated) and then guid-
ed to a predetermined winding position. Then, by rotating
the bobbin holder 5 at the winding position A1, the yarn
Y is wound around the empty bobbin B attached to the
bobbin holder 5.
[0085] Next, a method of substituting a part of the role
of the yarn entering preventing member 10 with the lamb-
da guide 9 will be described. After all the packages P are
removed from the bobbin holder 5 at the standby position
A2 by the pushing member 21 and delivered to the pack-
age supporting shaft 51, the lambda guide 9 is swung
about the swing shaft 9a before the package supporting
shaft 51 is raised by the elevation mechanism 52. More
specifically, when viewed from the front-rear direction,
the lambda guide 9 is swung such that a right side surface
9b1 of the arm portion 9b is substantially parallel to the
left-right direction. As a result, the right side surface 9b1
of the arm portion 9b is located on the front side in the
front-rear direction of the bobbin holder 5 at the standby
position A2, above the bobbin holder 5 at the standby
position A2, and below the bobbin holder 5 at the winding
position A1. Thus, the lower surface of the arm portion
9b can be used as the yarn contact portion with which
the yarn Y can make contact from the lower side. In other

words, in the second modification, the yarn entering pre-
venting member 10 and the lambda guide 9 correspond
to a yarn entering preventing member of the present in-
vention.

(Other modifications)

[0086] In the embodiment described above, the yarn
entering preventing member 10 is attached to the pop-
out preventing plate 42. However, the yarn entering pre-
venting member 10 may be attached to another member.
For example, the yarn entering preventing member 10
may be attached to a lower portion of the unit cover 41.
[0087] In the embodiment described above, the yarn
contact portion 31 extends in the left-right direction. How-
ever, the yarn contact portion 31 may be, for example,
inclined such that the left end portion is located above or
below the right end portion.
[0088] In the embodiment described above, the yarn
entering preventing member 10 includes the fall-off pre-
venting portion 32. However, the yarn entering prevent-
ing member 10 may not include the fall-off preventing
portion 32.
[0089] In the embodiment described above, the yarn
entering preventing member 10 is a long cylindrical mem-
ber. However, the yarn entering preventing member 10
is not limited to such a shape. The yarn entering prevent-
ing member 10 may have any shape as long as it has
the yarn contact portion 31 that extends in the left-right
direction and can be contacted by the yarn Y from the
lower side.
[0090] In the embodiment described above, the yarn
entering preventing member 10 is arranged above the
upper end t1 of the virtual maximum circumferential sur-
face Sm of the plurality of packages P attached to the
bobbin holder 5 at the standby position A2. However, the
present invention is not limited to such an aspect. How-
ever, the yarn entering preventing member 10 is prefer-
ably arranged at a position not in contact with the plurality
of packages P when the pushing member 21 pushes out
the plurality of packages P attached to the bobbin holder
5 at the standby position A2. Thus, when the package P
is pushed out from the bobbin holder 5 at the standby
position A2, the interference between the package P and
the yarn entering preventing member 10 can be avoided.
[0091] In the embodiment described above, the entire-
ty of the yarn entering preventing member 10 is located
on the front side in the front-rear direction than the bobbin
holder 5. However, a part of the yarn entering preventing
member 10 may be present on the rear side in the front-
rear direction than the front end of the bobbin holder 5.
[0092] The present invention is not limited to the yarn
winding device 1 that winds the yarn Y spun from the
spinning apparatus as in the above embodiment, and
can be applied to various yarn winding devices config-
ured to wind a plurality of yarns Y.
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Claims

1. A yarn winding device (1, 101, 201) comprising:

two bobbin holders (5) to which a plurality of bob-
bins (B) is attached, the two bobbin holders (5)
being configured to be switchable between a
winding position (A1) at which a yarn (Y) is
wound around each of the bobbins (B) to form
a plurality of packages (P) and a standby posi-
tion (A2) below the winding position (A1);
a pushing member (21) configured to be mova-
ble in an axial direction of the bobbin holder (5)
at the standby position (A2) and configured to
push out the plurality of packages (P) from an
end portion on the other side of the bobbin holder
(5) at the standby position (A2) by moving from
one side to the other side in the axial direction;
and
a yarn entering preventing member (10, 110,
310) configured to prevent the yarn (Y) from en-
tering the plurality of bobbins (B) attached to the
bobbin holder (5) at the winding position (A1),
wherein the yarn entering preventing member
(10, 110, 310) includes a yarn contact portion
(31, 131) extending in an intersecting direction
intersecting with the axial direction and config-
ured to be contacted by the yarn (Y) from a lower
side, and
the yarn contact portion (31, 131) is located on
the other side in the axial direction than the bob-
bin holder (5) at the standby position (A2), is
located above the bobbin holder (5) at the stand-
by position (A2), and is located on the lower side
than the bobbin holder (5) at the winding position
(A1).

2. The yarn winding device (1, 101, 201) according to
claim 1, wherein the yarn entering preventing mem-
ber (310) has a bent shape inclined downward from
an intermediate portion (131a) in the intersecting di-
rection of the yarn contact portion (131) toward both
sides.

3. The yarn winding device (1, 101, 201) according to
claim 1 or 2, wherein the yarn entering preventing
member (10, 110, 310) includes a fall-off preventing
portion (32) formed at an end portion on at least one
side in the intersecting direction of the yarn contact
portion (31, 131) to prevent the yarn (Y) from detach-
ing from the yarn contact portion (31, 131).

4. The yarn winding device (101) according to any one
of claims 1 to 3, wherein the yarn entering preventing
member (110) includes an expansion/contraction
mechanism (33) that expands/contracts the yarn
contact portion (31) in the intersecting direction.

5. The yarn winding device (1, 101, 201) according to
any one of claims 1 to 4, wherein a portion of the
yarn contact portion (31, 131) making contact with
the yarn (Y) has a curved surface shape.

6. The yarn winding device (1, 101, 201) according to
any one of claims 1 to 5, wherein an entirety of the
yarn entering preventing member (10, 110, 310) is
located on the other side in the axial direction than
the bobbin holder (5) .

7. A package production system (70) comprising:

the yarn winding device (1, 101, 201) according
to any one of claims 1 to 6; and
a doffing device (50) for doffing the plurality of
packages (P) attached to the bobbin holder (5)
at the standby position (A2) of the yarn winding
device (1, 101, 201),
wherein the doffing device (50) includes a pack-
age supporting shaft (51) configured to be able
to insert the plurality of packages (P), and an
elevation mechanism (52) that moves the pack-
age supporting shaft (51) in an up-down direc-
tion.
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