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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to a residual-yarn
removing device that removes a residual yarn on a bob-
bin, and a picker member of the residual-yarn removing
device.

Description of the Related Art

[0002] Residual-yarn removing devices (bobbin strip-
pers) are conventionally known which are each provided
in a bobbin conveying device in a yarn winding apparatus
to remove a yarn (residual yarn) on a bobbin discharged
by the yarn winding apparatus. Such a residual-yarn re-
moving device generally has a picker member for picking
up those of conveyed bobbins from which the residual
yarn is to be removed. For example, a residual-yarn re-
moving device in the Unexamined Japanese Patent Ap-
plication Publication (Tokkai-Hei) No. 11-100171 has a
picker member which is composed of a rubber tube hav-
ing an inner circumferential groove formed in an axially
central portion thereof and which is inserted into a cylin-
drical bobbin. This residual-yarn removing device is con-
figured such that an air cylinder is used to compress the
picker member in an axial direction thereof to elastically
deform the axially central portion thereof with the groove
formed therein to tightly contact the picker member with
an inner surface of the bobbin to hold the bobbin.

BRIEF SUMMARY OF THE INVENTION

[0003] However, the picker member as described in
the Unexamined Japanese Patent Application Publica-
tion (Tokkai-Hei) No. 11-100171 is configured such that
upon returning from a state in which the diameter of the
picker member is increased to allow the picker member
to hold the bobbin to a state in which the diameter of the
picker member is reduced, the picker member is con-
tracted from the increased diameter state only by the
elastic restoring force of the picker member itself. Con-
sequently, the picker member may return inappropriately
and fail to slip out of the bobbin.

[0004] An object of the present invention is to provide
a residual-yarn removing device that prevents the picker
member from returning inappropriately from the in-
creased diameter state to the reduced diameter state,
enabling the held bobbin to be reliably released.

[0005] According to a first invention, there is provided
aresidual-yarnremoving device removing aresidual yarn
on a cylindrical bobbin, the device being characterized
by comprising a picker member that is displaceable be-
tween an increased diameter state in which the picker
member tightly contacts with an inner surface of the bob-
bin to hold the bobbin and a reduced diameter state in
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which an outer diameter of the picker member is made
smaller than an inner diameter of the bobbin, a picker
driving means for switching the picker member between
the increased diameter state and the reduced diameter
state, a support base that supports the picker driving
means, and a support base driving means for driving the
support base in an axial direction of the bobbin.

[0006] With the residual-yarn removing device, first,
the picker member in the reduced diameter state is in-
serted into the bobbin. Then, the picker driving means
forcibly widens the picker member out into the increased
diameter state. The picker member thus tightly contacts
with the inner surface of the bobbin to hold the bobbin.
The residual yarn is then removed from the bobbin held
by the picker member. The picker driving means then
forcibly narrows the picker member inward in a radial
direction thereof to return the picker member to the re-
duced diameter state. The held bobbin is thus released.
[0007] According to the present invention, the picker
driving means forcibly switches the picker member be-
tween the increased diameter state and the reduced di-
ameter state. Thus, the picker member is prevented from
returning inappropriately from the increased diameter
state to the reduced diameter state. Consequently, the
held bobbin can be reliably released.

[0008] A residual-yarn removing device according to
a second invention in the first invention is characterized
inthat the picker driving means has a picker shaftinserted
through the picker member, and one end of the picker
member is fixed to the picker shaft, while the other end
of the picker member is fixed to the support base, and in
that the picker shaft of the picker driving means moves
in the axial direction of the bobbin with respect to the
support base to switch the picker member between the
increased diameter state and the reduced diameter state.
[0009] In this configuration, the one end of the picker
member is fixed to the picker shaft, while the other end
of the picker member is fixed to the support base. Thus,
the picker shaft moves in the axial direction of the bobbin
with respect to the support base to compress and expand
the picker member in the axial direction thereof, forcibly
switching the picker member between the increased di-
ameter state and the reduced diameter state.

[0010] A residual-yarn removing device according to
a third invention in the first invention or the second in-
vention is characterized in that the picker member has
a plurality of tight contact portions which are arranged in
aninner circumferential direction of the bobbin and which
are displaceable in the radial direction of the bobbin, and
a coupling portion that couples the plurality of tight con-
tact portions together.

[0011] With the above-described conventional picker
member composed of the rubber tube (the Unexamined
Japanese Patent Application Publication (Tokkai-Hei)
No. 11-100171), the amount by which the picker member
is elastically deformed in the radial direction thereof (the
amount by which the diameter is increased) when com-
pressed in the axial direction thereof is obtained utilizing
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the elastic deformation characteristic of the rubber tube
itself. Accordingly, it is difficult to significantly deform the
picker member beyond the elastic deformation capability
of the rubber itself. It is thus difficult for a single type of
picker member to deal with plural types of bobbins with
different inner diameters. That is, every time the type of
bobbins handled by a bobbin conveying device is
changed, the picker member needs to be replaced with
one suitable for the bobbins used. Moreover, in the con-
ventional picker member, both local contraction and
bending deformation occur repeatedly in an axially cen-
tral portion of the picker member. Consequently, the ax-
ially central portion is likely to suffer fatigue fracture and
is thus not durable.

[0012] On the other hand, according to the present in-
vention, the picker member is divided into the plurality of
tight contact portions. Accordingly, when a load acts on
the picker member in the axial direction of the bobbin,
the tight contact portions are easily bendably deformed
with respect to the coupling portion and can thus be sig-
nificantly deformed in the radial direction of the bobbin.
In this manner, the plurality of tight contact portions, into
which the picker member is divided, are each deformed
in the radial direction thereof on the basis of the bending
deformation. This enables an increase in the amount by
which the picker member is displaced in the radial direc-
tion (that is, the amount by which the diameter is in-
creased). Therefore, the single type of picker member
can be commonly used for the plural types of bobbins
with the different inner diameters. This enables a reduc-
tion in the time and effort required to replace the picker
member depending on the type of the bobbins.

[0013] Furthermore, the diameter of the plurality of
tight contact portions of the picker member is repeatedly
increased and reduced almost only on the basis of the
bending deformation. Thus, when the picker member is
displaced from the increased diameter state to the re-
duced diameter state or from the reduced diameter state
to the increased diameter state, the picker member, par-
ticularly each of the tight contact portions is subjected to
very insignificant expansion and contraction. Conse-
quently, compared to the conventional picker member,
which is repeatedly subjected to both expansion and con-
traction and bending deformation, the picker member ac-
cording to the present invention is unlikely to suffer fa-
tigue fracture and offers improved durability.

[0014] A residual-yarn removing device according to
a fourth invention in the third invention is characterized
in that the picker member comprises a cylinder having
aplurality of slits formed in an axially central portion there-
of, the slits extending along the axial direction of the cyl-
inder and arranged in a circumferential direction of the
cylinder, and the axially central portion of the cylinder is
divided in the circumferential direction of the cylinder by
the plurality of slits to form the plurality of tight contact
portions, the cylinder having axially opposite ends each
comprising the coupling portion coupling the plurality of
tight contact portions together.
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[0015] When the picker member, composed of the cyl-
inder, is compressed in the axial direction thereof, the
plurality of tight contact portions, into which the picker
member is divided in the circumferential direction thereof
by the plurality of slits, are bendably deformed so as to
bulge outward in the radial direction thereof. The diam-
eter of the picker member as a whole is thus increased
to tightly contact the picker member with the inner cir-
cumferential surface of the bobbin.

[0016] The shape of the plurality of slits is not particu-
larly limited provided that the slits generally extend along
the axial direction of the cylinder so as to allow the axially
central portion of the cylindrical picker member to be di-
vided in the circumferential direction of the cylinder to
form the plurality of tight contact portions. Accordingly,
the slits according to the presentinvention need not nec-
essarily be parallel to the axial direction of the picker
member. For example, the slits according to the present
invention may extend in a direction inclined to the axial
direction or may extend curvedly or zigzag.

[0017] A residual-yarn removing device according to
a fifth invention in the fourth invention is characterized
in that the picker member is formed of an elastic member,
and a circular stress relaxing portion is formed at each
of opposite ends of the slit.

[0018] With this arrangement, the stress relaxing por-
tions relax stress concentration that may occur at the
positions of the opposite ends of each of the slits when
the plurality of tight contact portions are bendably de-
formed so as to increase or reduce the diameter of the
picker member. This prevents cracks from developing
from the opposite ends of each of the slits.

[0019] According to a sixth invention, there is provided
a picker member characterized by comprising a cylinder
which is inserted into a cylindrical bobbin and which has
aplurality of slits formed in an axially central portion there-
of, the slits extending along an axial direction of the cyl-
inder and arranged in a circumferential direction of the
cylinder, the cylinder being an elastic member, the picker
member comprising a plurality of tight contact portions
which is formed by dividing the cylinder in the circumfer-
ential direction thereof by the plurality of slits and which
are displaceable in a radial direction of the bobbin be-
tween a reduced diameter state and an increased diam-
eter state in which the tight contact portions widen out
compared to the reduced diameter state, coupling por-
tions provided at respective axially opposite ends of the
cylinder to couple the plurality of tight contact portions
together, and circular stress relaxing portions formed at
respective opposite ends of each of the slits.

[0020] The picker member is divided into the plurality
of tight contact portions with respect to the inner circum-
ferential direction of the bobbin. Thus, the tight contact
portions are easily bendably deformed with respect to
the coupling portion and can thus be significantly de-
formed in the radial direction of the bobbin. This enables
an increase in the amount by which the picker member
is displaced in the radial direction (that is, the amount by
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which the diameter is increased). Therefore, the single
type of picker member can be commonly used for the
plural types of bobbins with the different inner diameters.
This enables a reduction in the time and effort required
to replace the picker member depending on the type of
the bobbins. Furthermore, compared to the conventional
picker member, which is repeatedly subjected to both
expansion and contraction and bending deformation, the
picker member according to the present invention is un-
likely to suffer fatigue fracture and offers improved dura-
bility.

[0021] Moreover, the stress relaxing portions relax
stress concentration that may occur at the positions of
the opposite ends of each of the slits when the plurality
of tight contact portions are bendably deformed so as to
increase or reduce the diameter of the picker member.
This prevents cracks from developing from the opposite
ends of each of the slits.

[0022] Other features, elements, processes, steps,
characteristics and advantages of the present invention
will become more apparent from the following detailed
description of preferred embodiments of the present in-
vention with reference to the attached drawings.

Brief Description of the Drawings
[0023]

Figure 1 is a front view of a residual-yarn removing
device (standby state) according to an embodiment
of the present invention.

Figure 2 is a front view of the residual-yarn removing
device (bobbin holding state).

Figure 3is a front view of the residual-yarn removing
device (bobbin lifting state).

Figure 4 is a front view of the residual-yarn removing
device (the bobbin is being pulled out).

Figure 5is a front view of the residual-yarn removing
device (bobbin pullout completion state).

Figure 6 is an enlarged view of a bobbin picker.
Figure 7 is a vertical sectional view of the bobbin
picker (reduced diameter state) in Figure 6.

Figure 8 is a horizontal sectional view of the bobbin
picker taken along line VIII-VIII in Figure 6.

Figure 9 is a vertical sectional view of the bobbin
picker (increased diameter state).

Figure 10 is a diagram showing a picker member
according to a variation.

Figure 11 is a horizontal sectional view of a picker
member and a picker shaft according to another var-
iation.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0024] Now, embodiments of the presentinvention will
be described. Figure 1 is a front view of a residual-yarn
removing device (bobbin stripper) according to the
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present embodiment. A residual-yarn removing device 1
according to the present embodiment is provided in a
bobbin conveying device in an automatic winder that re-
winds a yarn unwound from a supplying bobbin to form
a winding package.

[0025] In the automatic winder, when a yarn wound
around a bobbin is determined to be defective, unwinding
of the yarn from the bobbin is suspended, and the bobbin
with the residual yarn is discharged from the automatic
winder. Where the bobbin with the residual yarn is re-
turned to a spinning machine as itis, a new yarn is wound
on the defective yarn in the spinning machine. Thus, the
bobbin conveying device generally has the residual-yarn
removing device removing the residual yarn from the
bobbin before returning the bobbin to the spinning ma-
chine.

[0026] As shown in Figure 1, the residual-yarn remov-
ing device 1 comprises a bobbin picker 2 that is inserted
into a cylindrical bobbin B in a vertical posture from an
upper end of the bobbin, a bar-like pusher 3 (support
base) coupled to the bobbin picker 2, a clamper 4 that
grips aresidual yarn Y on the bobbin B held by the bobbin
picker 2, and the like. The components of the residual-
yarn removing device 1, including the bobbin picker 2,
the pusher 3, and the clamper 4, are supported by a fix-
edly provided frame 5.

[0027] Furthermore, the residual-yarn removing de-
vice 1 comprises a residual-yarn detecting sensor (not
shown in the drawings) that determines whether or not
any yarnis left on the bobbin B. Aresidual-yarn removing
operation is performed only when the sensor detects that
the conveyed bobbin B has the residual yarn Y thereon.
[0028] The bobbin picker 2 has a cylindrical picker
member 20. The bobbin picker 2 is disposed in the pusher
3 and configured such that a picker cylinder 22 (see Fig-
ures 7 and 9) supported in the pusher 3 increases the
diameter of the picker member 20 to tightly contact the
picker member 20 with an inner surface of the bobbin B
to hold the bobbin. The specific configuration of the bob-
bin picker 2 will be described below in detail.

[0029] The pusher 3 is supported in the frame 5 so as
to be movable in a vertical direction and driven in the
vertical direction (the axial direction of the bobbin B) by
a pusher cylinder 6 (support base driving means). A tip
(lower end) of the pusher 3 is coupled to an upper end
of the bobbin picker 2. Consequently, when the pusher
3isdriven by the pusher cylinder 6 to move in the vertical
direction, the bobbin picker 2 (and the bobbin B held by
the bobbin picker 2) moves up and down integrally with
the pusher 3.

[0030] A lateral pair of clampers 4 is provided at the
bottom of the frame 5. The paired clampers 4 are driven
by a driving means such as an air cylinder (not shown in
the drawings) so as to move closer to and away from
each other. The paired clampers 4 can thus grip and re-
lease the residual yarn Y on the bobbin B.

[0031] Inthe residual-yarn removing device 1 accord-
ing to the present embodiment, the picker cylinder 22,
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the pusher cylinder 6, the clamper 4, and the like are
controlled by a control device (not shown in the drawings)
to remove the residual yarn Y from the bobbin B.
[0032] AsshowninFigure 1, the bobbin conveying de-
vice conveys a tray 7 with the bobbin B held thereon in
a vertical posture to the residual-yarn removing device
1. Then, only when the residual-yarn detecting sensor
(notshown in the drawings) detects that the residual yarn
Y is present on the bobbin B, the residual-yarn removing
device 1 performs a series of residual-yarn removing op-
erations as described below.

[0033] First, as shown in Figure 2, the diameter of the
picker member 2 is increased by the picker cylinder 22,
and the bobbin B is held by the bobbin picker 2. Then,
as shownin Figure 3, the bobbin picker 2 is driven upward
together with the pusher 3 by means of the pusher cyl-
inder 6. The bobbin B is thus lifted.

[0034] Then, as shown in Figure 4, the residual yarn
Y on the bobbin B is gripped by the lateral pair of clamper
4, and the pusher 3 is driven downward by the pusher
cylinder 6to push out the bobbin B downward. The bobbin
B is pulled out from the residual yarn Y.

[0035] Finally, as shown in Figure 5, the gripped resid-
ual yarn Y is released from the pair of clampers 4. Air is
blown, by a blast (not shown in the drawings), against
the residual yarn Y positioned at an upper end of the
bobbin B. An on-off valve 10 is further opened by the air
cylinder 9 to allow a suction pipe 8 to suck and remove
the residual yarn Y from the bobbin B.

[0036] Now, the bobbin picker 2 will be described in
detail. Figure 6 is an enlarged view of the bobbin picker
in the reduced diameter state. Figure 7 is a vertical sec-
tional view of the bobbin picker. Figure 8 is a sectional
view of the bobbin picker taken along line VIII-VIII in Fig-
ure 6. Figure 9 is a vertical sectional view of the bobbin
picker in the increased diameter state. As shown in Fig-
ures 6 to 9, the bobbin picker 2 has the cylindrical picker
member 20 and a picker shaft 21 inserted through the
picker member 20.

[0037] The cylinder constituting the picker member 20
is formed of a relatively soft elastic member, for example,
arubber material or a resin material. As shown in Figures
6 and 8, a plurality of (in the present embodiment, eight)
slits 25 are formed in an axially (vertical direction) central
portion of the picker member 20 at equal intervals in a
circumferential direction of the picker member 20; the
slits 25 extend parallel to one another in the axial direction
of the picker member 20 and are arranged in the circum-
ferential direction. Furthermore, as shown in Figure 8,
each of the slits 25 penetrates the picker member 20 in
aradial direction thereof from an outer surface to an inner
surface thereof. Thus, the axially central portion of the
picker member 20 is divided in the circumferential direc-
tion by the plurality of slits 25. In other words, a plurality
of tight contact portions 23 are formed in the axially cen-
tral portion of the picker member 20; the picker member
20 is divided into the tight contact portions 23 by the plu-
rality of slits 25, and the tight contact portions 23 are
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arranged in the circumferential direction of the picker
member 20. The tight contact portions 23 are arranged
in contact with the picker shaft 21, but are not fixed to
the picker shaft 21. Furthermore, the slit 25 has a very
small width. Where the picker member 20 is in the re-
duced diameter state (the state shown in Figure 6), the
circumferentially adjacent tight contact portions 23 are
almost in contact with each other.

[0038] In this manner, the axially central portion of the
picker member 20 is divided into the plurality of tight con-
tact portions 23 with respect to the circumferential direc-
tion of the picker member 20 (the inner circumferential
direction of the bobbin B). Thus, when an axial load acts
on the picker member 20, each of the plurality of tight
contact portions 23 is easily bendably deformed and can
thus be significantly deformed in the radial direction of
the picker member 20.

[0039] Asshownin Figure 6, circular notch portions 26
(stress relaxing portions) each having a diameter larger
than the width of the slit 25 are formed at the respective
opposite ends of each slit 25. The notch portions 26 relax
stress concentration that may occur at the opposite ends
ofthe slit 25 where the tight contact portions 23 are bend-
ably deformed and displaced in the radial direction of the
picker member 20.

[0040] Furthermore, the plurality of tight contact por-
tions 23, into which the picker member 20 is divided in
the circumferential direction thereof by the plurality of slits
25, are coupled together by axially opposite ends of the
picker member 20. That is, the axially opposite ends of
the picker member 20 constitute respective coupling por-
tions 24 that couple the plurality of tight contact portions
23 together. As shown in Figures 7 and 9, annular en-
gaging portions 20a, 20b are formed at the respective
axially opposite ends of the picker member 20 to fix the
picker member 20 to the picker shaft 21 and the pusher 3.
[0041] The picker shaft 21 is supported by the pusher
3 so0 as to be movable in the vertical direction (the axial
direction of the bobbin B). The picker shaft 21 is driven
in the vertical direction with respect to the pusher 3 by
the picker cylinder 22, disposed in the pusher 3 (forward
and backward driving). The picker shaft 21 and the picker
cylinder 22 correspond to a picker driving means accord-
ing to the present invention.

[0042] Furthermore, the picker shaft 21 is inserted
through the cylindrical picker member 20, described
above. A tapered fixing bracket 27 is externally thread-
ably fitted around a threaded portion formed at the tip of
the picker shaft 21. That is, the fixing bracket 27 is fixed
to the picker shaft 21. Furthermore, an annular engaging
portion 27ais formed at an upper end of the fixing bracket
27. The engaging portion 27a engages the annular en-
gaging portion 20a, located at the lower end of the picker
member 20, to fix the picker member 20 and the picker
shaft 21 to each other via the fixing bracket 27.

[0043] Moreover, a cylindrical fixing bracket 28 is sli-
dably externally fitted around a part of the picker shaft
21 located above the picker member 20. A threaded por-
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tion is formed on the outer circumference of an upper
half of the fixing bracket 28. A lower end of the pusher 3
is externally threadably fitted around the threaded por-
tion. That is, the fixing bracket 28 is fixed to the pusher
3. Furthermore, an annular engaging portion 28a is
formed at a lower end of the fixing bracket 28. The en-
gaging portion 28a engages the annular engaging portion
20b, located at an upper end of the picker member 20,
to fix the picker member 20 and the pusher 3 to each
other via the fixing bracket 28.

[0044] Inthis manner, the two coupling portions 24 are
positioned at the respective axially opposite ends of the
picker member 20 to couple the plurality of tight contact
portions 23, arranged between the axially opposite ends
of the picker member 20; one of the coupling portions 24
is fixed to the picker shaft 21 via the fixing bracket 27,
while the other is fixed to the pusher 3 via the fixing brack-
et 28. Thus, in the reduced diameter state, in which the
picker member 20 does not bulge outward in the radial
direction thereof, when the picker member shaft 21 is
driven upward by the picker cylinder 22 so as to retract
into the pusher 3 as shown in Figure 7, an axial compres-
sion force is exerted on the picker member 20 fixed to
both the pusher shaft 21 and the pusher 3.

[0045] Here, as previously described, the axially cen-
tral portion of the picker member 20 is divided into the
plurality of tight contact portions 23 with respect to the
circumferential direction of the picker member 20. Ac-
cordingly, when the axially central portion of the picker
member 20 is subjected to an axial compression force,
the tight contact portions 23 can be easily bendably de-
formed with respect to the coupling portions 24. Thus,
when the picker member 20 is compressed in the axial
direction thereof, the compression is converted into the
bending deformation of the tight contact portions 23 with-
out locally expanding or contracting the tight contact por-
tions 23.

[0046] Consequently, as shown in Figure 9, the plural-
ity of tight contact portions 23 of the picker member 20
are significantly bendably deformed so as to project out-
ward in the radial direction of the picker member 20 with
respect to the coupling portions 24. This results in the
increased diameter state in which the tight contact por-
tions 23 bulge outward in the radial direction of the picker
member 20. Thus, the plurality of tight contact portions
23 tightly contact with the inner circumference of the bob-
bin B, which is thus held by the picker member 20.
[0047] Furthermore, with the bobbin B held by the pick-
er member 20 in the increased diameter state, when the
picker shaft 21 is driven downward by the picker cylinder
22 soasto advance fromthe pusher 3, the picker member
20is quickly expanded because the two coupling portions
24 of the picker member 20 are fixed to the picker shaft
21 and the pusher 3, respectively. In conjunction with the
expansion, the tight contact portions 23 bendably de-
formed so as to project outward in the radial direction
return to the reduced diameter state, shown in Figure 7.
Then, each of the plurality of tight contact portions 23
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leaves the inner surface of the bobbin B to allow the picker
member 20 to quickly release the held bobbin B.

[0048] As described above, the residual-yarn remov-
ing device 1 according to the present embodiment is con-
figured such that the picker driving means (picker shaft
21 and picker cylinder 22) can switch the picker member
20 between the increased diameter state and the re-
duced diameter state. Thatis, the picker shaft 21 and the
picker cylinder 22 can forcibly displace the picker mem-
ber 20 not only from the reduced diameter state to the
increased diameter state but also from the increased di-
ameter state to the reduced diameter state. Therefore,
the picker member 20 is prevented from returning inap-
propriately from the increased diameter state, in which
the picker member 20 holds the bobbin B, to the reduced
diameter state. The held bobbin B can thus be reliably
released.

[0049] More specifically, the one end of the picker
member 20 is fixed to the picker shaft 21, while the other
end is fixed to the pusher 3. Thus, the picker shaft 21
moves in the axial direction of the bobbin B with respect
to the pusher 3 to compress and expand the picker mem-
ber 20 in the axial direction. As a result, the increased
diameter state and the reduced diameter state are forci-
bly switched.

[0050] Furthermore, the axially central portion of the
picker member 20 is divided in the circumferential direc-
tion thereof by the slits 25 to form the plurality of tight
contact portions 23. Thus, each of the plurality of tight
contact portions 23 can be easily bendably deformed with
respect to the coupling portions 24. This enables an in-
crease in the amount by which the picker member 20 is
displaced in the radial direction (the amount by which the
diameter is increased). Therefore, the single type of pick-
er member 20 can be commonly used for the plural types
of bobbins B with difference inner diameters. This ena-
bles a reduction in the time and effort required to replace
the picker member 20 depending on the type of the bob-
bin B.

[0051] Additionally, the diameter of the plurality of tight
contact portions 23 is repeatedly increased and reduced
almostonly on the basis of the bending deformation. Con-
sequently, when the diameter is increased or reduced,
the tight contact portions 23 are subjected to very insig-
nificant local expansion or contraction. Thus, compared
to the conventional picker member, which is repeatedly
subjected to both expansion and contraction and bending
deformation, the picker member 20 is unlikely to suffer
fatigue fracture and offers improved durability.

[0052] Moreover, the circular notch portions 26 (stress
relaxing portions) are formed at the respective positions
of the opposite ends of each of the slits 25 in the picker
member 20. Consequently, the stress relaxing portions
relax stress concentration that may occur at the positions
of the opposite ends of the slit when the tight contact
portions 23 are bendably deformed with respect to the
coupling portions 24. This prevents possible develop-
ment of cracks from the opposite ends of the slit 25, which
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may finally result in a fracture.

[0053] Now, variations obtained by making various
changes to the above-described embodiment will be de-
scribed. However, components of the variations having
configurations similar to those of the above-described
embodiment are denoted by the same reference numer-
als, and the description of these components is omitted
as required.

[0054] The plurality of slits formed in the picker mem-
ber to divisionally form the plurality of tight contact por-
tions 23 are not limited to the shape according to the
above-described embodiment. That is, the shape of the
slits is not particularly limited provided that the slits gen-
erally extend along the axial direction of the picker mem-
ber so as to divide the axially central portion of the picker
member into a plurality of tight contact portions.

[0055] Forexample, as shown in Figure 10A, slits 25A
may each have awidth such that a gap is formed between
adjacenttight contact portions 23A even where the picker
member 20 is in the reduced diameter state.

[0056] Alternatively, as shown in Figure 10B, slits 25B
may extend in a direction inclined to the axial direction.
Alternatively, as shown in Figure 10C, slits 25C may ex-
tend curvedly (for example, circularly). Alternatively, as
shown in Figure 10D, slits 25D may generally extend
along the axial direction while locally bending zigzag.
[0057] Alternatively, a structure may be adopted in
which the slits reach one end of the picker member 20,
whereas the plurality of tight contact portions 23 into
which the picker member 20 is divided by the slits are
coupled together by only one of the coupling portions
located at the other end of the picker member 20. In this
case, the diameter of the plurality of tight contact portions
23 into which the picker member 20 is divided by the slits
can be increased such that the tight contact portions are
shaped like an umbrella.

[0058] Furthermore, the number of the slits formed in
the cylindrical picker member can be appropriately de-
termined on the basis of conditions such as the required
displacement amount in the radial direction (the required
amount by which the diameter is increased).

[0059] The picker member is not limited to the cylinder.
For example, as shown in Figure 11, a picker member
30 may be composed of two divided members 31, 32 that
are completely separated from each other in the circum-
ferential direction of the picker member 30. The two di-
vided members 31, 32 are not coupled together but are
independently attached to the picker shaft 21. Moreover,
at least one slit 35 extending in the axial direction (the
direction perpendicular to the sheet of Figure 11) is
formed in each of the divided members 31, 32. The slit
35 divisionally forms a plurality of tight contact portions
33 in the circumferential direction.

[0060] In the picker member 30, when an axial com-
pression force acts on each of the two divided members
31, 32, that s, the right and left divided members 31, 32,
the plurality of tight contact portions 33, formed in each
ofthe divided members 31, 32, are displaced in the radial
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direction of the picker member 30. The diameter of the
picker member 30 as a whole is thus increased to allow
the picker member 30 to hold the bobbin B.

[0061] The material constituting the picker member is
not limited to the soft elastic material such as the rubber
material or resin material. However, the material consti-
tuting the picker member is not particularly limited pro-
vided that the material is flexible enough to allow the plu-
rality of tight contact portions to be easily bendably de-
formed with respect to the coupling portions and dis-
placedinthe radial direction of the picker member. There-
fore, the picker member may be formed of a hard material
such as a flexible, thin metal plate.

[0062] Whilethe presentinvention has been described
with respect to preferred embodiments thereof, it will be
apparent to those skilled in the art that the disclosed in-
vention may be modified in numerous ways and may as-
sume many embodiments other than those specifically
set out and described above. Accordingly, it is intented
by the appended claims to cover all modifications of the
present invention that fall within the true spirit and scope
of the invention.

Claims

1. Aresidual-yarn removing device (1) removing a re-
sidual yarn on a bobbin (B), the device being char-
acterized by comprising a picker member (20) that
is displaceable between an increased diameter state
in which the picker member (20) tightly contacts an
inner surface of the bobbin (B) to hold the bobbin (B)
and a reduced diameter state in which an outer di-
ameter of the picker member (20) is made smaller
than an inner diameter of the bobbin (B), a picker
driving means (21, 22) for switching the picker mem-
ber (20) between the increased diameter state and
the reduced diameter state, a support base (3) that
supports the picker driving means (21, 22), and a
support base driving means (6) for driving the sup-
port base (3) in an axial direction of the bobbin (B).

2. A residual-yarn removing device (1) according to
Claim 1, characterized in that the picker driving
means (21, 22) has a picker shaft (21) inserted
through the picker member (20), and one end of the
picker member (20) is fixed to the picker shaft (21),
while the other end of the picker member (20) is fixed
to the support base (3), and in that the picker shaft
(21) of the picker driving means (21, 22) moves in
the axial direction of the bobbin (B) with respect to
the support base (3) to switch the picker member
(20) between the increased diameter state and the
reduced diameter state.

3. A residual-yarn removing device (1) according to
Claim 1 or Claim 2, characterized in that the picker
member (20) has a plurality of tight contact portions
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(23) which are arranged in an inner circumferential
direction of the bobbin (B) and which are displacea-
ble in the radial direction of the bobbin (B), and a
coupling portion (24) that couples the plurality of tight
contact portions (23) together.

A residual-yarn removing device (1) according to
Claim 3, characterized in that the picker member
(20) comprises a cylinder having a plurality of slits
(25) formed in an axially central portion thereof, the
slits (25) extending along the axial direction of the
cylinder and arranged in a circumferential direction
of the cylinder, and the axially central portion of the
cylinder is divided in the circumferential direction of
the cylinder by the plurality of slits (25) to form the
plurality of tight contact portions (23), the cylinder
having axially opposite ends each comprising the
coupling portion (24) coupling the plurality of tight
contact portions (23) together.

A residual-yarn removing device (1) according to
Claim 4, characterized in that the picker member
(20) is formed of an elastic member, and a circular
stress relaxing portion (26) is formed at each of op-
posite ends of the slit (25).

A picker member characterized by comprising a
cylinder which is inserted into a cylindrical bobbin
(B) and which has a plurality of slits (25) formed in
an axially central portion thereof, the slits extending
along an axial direction of the cylinder and arranged
in a circumferential direction of the cylinder, the cyl-
inder being an elastic member, the picker member
comprising a plurality of tight contact portions (23)
which are formed by dividing the cylinder in the cir-
cumferential direction thereof by the plurality of slits
(25) and which are displaceable in a radial direction
of the bobbin (B) between a reduced diameter state
and an increased diameter state in which the tight
contact portions (23) widen out compared to the re-
duced diameter state, coupling portions (24) provid-
ed at respective axially opposite ends of the cylinder
to couple the plurality of tight contact portions (23)
together, and circular stress relaxing portions (26)
formed at respective opposite ends of each of the
slits (25).
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