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(54) BOBBIN FIXING DEVICE AND BOBBIN REMOVING DEVICE

(57) The present invention provides a bobbin fixing
device capable of fixing a bobbin easily with a simple
structure and also provides a bobbin removing device
capable of removing a bobbin readily with a simple struc-
ture. Stoppers 35 project from the level of the outer sur-
face of a rotating shaft 23. Sloping surface of each stop-
per 35 is pressed by a bobbin 10, so that the stopper is
moved to an inner position P2. The bobbin 10 is attached
so as to position on a positioning member 25. When the
bobbin 10 is brought into contact with the positioning
member 25, each support 34B upwardly moves together
with a release button 32 biased by a spring 33, so that
one end of each arm 34A on the associated support 34B
moves upward and the other end thereof close to the
associated stopper 35 moves downward. Thus, each
stopper 35 outwardly moves and projects until a restrict-
ing face 35C of the stopper 35 is brought into contact
with the bobbin 10. At that time, a retaining face 35B of
each stopper 35 is in contact with the top surface of the
bobbin 10, thus restricting the movement of the bobbin
10 in the direction (Y direction) in which the bobbin 10 is
removed from the rotating shaft 23.
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Description

Technical Field

[0001] The present invention relates to bobbin fixing
devices for rotatably holding a bobbin used in a winding
machine or a stranding machine. The present invention
also relates to bobbin removing devices for removing a
bobbin from a bobbin fixing device which rotatably holds
the bobbin used in a winding machine or a stranding ma-
chine.

Background Art

[0002] In general, in supplying a wire to a winding ma-
chine or a stranding machine, a bobbin fixing device for
rotatably holding a bobbin is used so that the wire is drawn
while the bobbin on which the wire is wounded is being
rotated. Methods for fixing a bobbin include methods us-
ing power, such as air or electric power, and manual me-
chanical methods using, for example, a slot lever, a
screw, or a set pin.
[0003] The use of the method using air or electric pow-
er complicates the structure of the fixing device, resulting
in an increase in size and cost of the device. On the other
hand, the use of the method using a slot lever, a screw,
or a set pin simplifies the structure of the device because
power is not needed, thus reducing the cost of the device.
Unfortunately, the number of steps for bobbin attach-
ment/removal increases, leading to reduced working ef-
ficiency.
[0004] For example, a set-pin type bobbin fixing device
150 described in Patent Document 1 requires the follow-
ing steps: Referring to Fig. 15, a rotating shaft 155 is
inserted into a spool core 11 of a bobbin 10, the rotating
shaft 155 is rotated and positioned so that an engage-
ment groove 155C is at the front, and a retaining pin 158
is fitted into the engagement groove 155C. To remove
the bobbin 10, an operator removes the retaining pin 158,
so that the operator can remove the bobbin 10 from the
rotating shaft 155.
Patent Document 1: Japanese Unexamined Patent Ap-
plication Publication No. 2003-182935

Disclosure of Invention

Problems that the Invention is to Solve

[0005] The present invention is made in consideration
of the above problems and an object of the present in-
vention is to provide a bobbin fixing device capable of
fixing a bobbin readily with a simple structure and further
provide a bobbin removing device capable of removing
a bobbin easily with a simple structure.

Means for Solving the Problems

[0006] To solve the problems, the bobbin fixing device

according to the present invention includes a rotating
shaft to which a bobbin is attached, a positioning member
which is in contact with a first surface of the attached
bobbin to position the bobbin in the attaching direction in
which the bobbin is attached to the rotating shaft, and
movable members, each of which is movable between a
projecting position where the movable member projects
from the level of the outer surface of the rotating shaft
and an inner position inside the level of the outer surface
and is in contact with a second surface of the attached
bobbin in the projecting position to restrict the movement
of the bobbin in the removing direction in which the bobbin
is removed from the rotating shaft.
[0007] According to the present invention, the bobbin
fixing device has the rotating shaft to which the bobbin
is attached. The first surface of the bobbin attached to
the rotating shaft is in contact with the positioning mem-
ber to position the bobbin in the attaching direction. The
second surface of the bobbin attached to the rotating
shaft is in contact with the movable members to restrict
the movement of the bobbin in the removing direction.
Each movable member is movable between the project-
ing position where the movable member projects from
the level of the outer surface of the rotating shaft and the
inner position inside the level of the outer surface. In the
projecting position, each movable member is in contact
with the second surface of the attached bobbin. During
the attachment of the bobbin, each movable member is
arranged in the inner position inside the level of the outer
surface of the rotating shaft.
[0008] In the above-described structure, the move-
ment of each movable member to the inner position en-
ables easier attachment of the bobbin to the rotating
shaft. Each movable member is moved to the projecting
position after the attachment, thus readily fixing the bob-
bin to the rotating shaft.
[0009] The bobbin fixing device according to the
present invention may further include a release member
and connecting members. The release member is at-
tached to one end of the rotating shaft and is movable in
the axial direction of the rotating shaft. Each connecting
member connects the corresponding movable member
to the release member so that the movable member
moves between the projecting position and the inner po-
sition in response to the movement of the release mem-
ber in the axial direction.
[0010] In the above-described structure, the release
member attached to the end of the rotating shaft is moved
in the axial direction of the rotating shaft, thus allowing
each movable member to move between the projecting
position and the inner position.
[0011] In the bobbin fixing device according to the
present invention, each movable member may have an
outwardly downwardly sloping outer surface such that
the height of projection increases toward the positioning
member.
[0012] In the above-described structure, during the at-
tachment of the bobbin, the first surface of the attached
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bobbin presses the sloping outer surface of each mova-
ble member, thus easily moving the movable member to
the inner position.
[0013] The bobbin fixing device according to the
present invention may further include a biasing member,
a release restricting portion, and projection restricting
portions. The biasing member biases the release mem-
ber away from the rotating shaft and allows each movable
member to move to the projecting position. The release
restricting portion restricts the movement of the release
member away from the rotating shaft. Each projection
restricting portion restricts the outward movement of the
associated movable member from the projecting posi-
tion.
[0014] In the above-described structure, the biasing
member biases the release member away from the ro-
tating shaft but the release restricting portion restricts this
movement. Thus, the release member is arranged in the
restricted position. The biasing member also allows each
movable member to move to the projecting position but
each projection restricting portion restricts the outward
movement of the associated movable member from the
projecting position. Thus, each movable member is ar-
ranged in the restricted position.
[0015] To solve the above-described problems, the
bobbin removing device according to the present inven-
tion includes a holding member movable in the axial di-
rection of a rotating shaft of a bobbin fixing device while
holding a bobbin attached to the rotating shaft, the bobbin
fixing device including the rotating shaft to which the bob-
bin is attached and movable members, each movable
member being movable between a projecting position
where the movable member projects from the level of the
outer surface of the rotating shaft and an inner position
inside the level of the outer surface and being in contact
with a surface of the attached bobbin in the projecting
position to restrict the movement of the bobbin in the
removing direction in which the bobbin is removed from
the rotating shaft. The bobbin fixing device includes a
movement permitting member that allows each movable
member to move to the inner position and keeps the mov-
able member in the inner position until the holding mem-
ber moves the bobbin in the removing direction by a pre-
determined distance.
[0016] The bobbin removing device with the above-
described structure is used for a bobbin fixing device in-
cluding a rotating shaft to which a bobbin is attached and
movable members, each movable member being mov-
able between a projecting position where the movable
member projects from the level of the outer surface of
the rotating shaft and an inner position inside the level
of the outer surface and being in contact with a surface
of the attached bobbin in the projecting position to restrict
the movement of the bobbin in the removing direction in
which the bobbin is removed from the rotating shaft. To
attach a bobbin to the bobbin fixing device, the bobbin is
moved in the attaching direction in which the bobbin is
attached to the rotating shaft while the bobbin is being

held. During this movement, each movable member is
disposed in the inner position. When the bobbin is ar-
ranged to a predetermined fixed position, each movable
member is arranged in the projecting position. Each mov-
able member in the projecting position is in contact with
the surface of the attached bobbin to restrict the move-
ment of the bobbin, thus fixing the bobbin. To remove
the bobbin from the rotating shaft of the bobbin fixing
device, the holding member holds the bobbin and the
movement permitting member allows each movable
member to move to the inner position. This movement
enables the bobbin to move in the removing direction.
The movement permitting member keeps each movable
member in the inner position until the holding member
moves the bobbin by a predetermined distance.
[0017] The bobbin removing device according to the
present invention can readily remove a bobbin, fixed to
the rotating shaft, from the rotating shaft without direct
manual operation.
[0018] In the bobbin removing device according to the
present invention, the bobbin fixing device may include
a release member attached to one end of the rotating
shaft such that the release member allows each movable
member to move to the inner position in response to the
movement of the bobbin in the attaching direction in
which the bobbin is attached to the rotating shaft. The
movement permitting member may include a pushing
portion for pushing the release member in the attaching
direction.
[0019] In the above-described structure, pushing the
release member through the pushing portion enables the
bobbin to move in the removing direction.
[0020] In the bobbin removing device according to
present invention, the movement permitting member
may be mounted on the holding member and be moved
to a pushing position, where the pushing portion pushes
the release member to arrange each movable member
in the inner position, in response to the movement of the
holding member to a holding position where the holding
member holds the bobbin.
[0021] In the above-described structure, the move-
ment permitting member can be moved together with the
holding member. The simple structure can be realized.
[0022] In the bobbin removing device according to the
present invention, the holding member may include out-
er-edge holding portions capable of holding the outer-
edge of a flange of the bobbin in the holding position.
Each outer-edge holding portion may have an inwardly
downwardly sloping inner surface.
[0023] In the bobbin removing device with the above-
described structure, to hold the bobbin, the outer-edge
holding portions hold the outer edge of the flange of the
bobbin. At that time, the pushing portion is moved to the
pushing position, thus pushing the release member. This
allows the movement permitting member to be located
in the inner position. Each outer-edge holding portion has
an inwardly downwardly sloping inner surface. There-
fore, the bobbin is moved along the sloping surfaces in
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the removing direction while being held by the outer-edge
holding portions. Thus, the bobbin can be easily removed
from the rotating shaft while each movable member is
kept in the inner position.
[0024] In the bobbin removing device according to the
present invention, the movement permitting member
may have an elastic member retractable in the axial di-
rection, one end of the elastic member being in contact
with the holding member, the other end thereof being in
contact with the pushing portion.
[0025] In the bobbin removing device with the above-
described structure, the movement permitting member
includes the elastic member. One end of the elastic mem-
ber is in contact with the holding member and the other
end thereof is in contact with the pushing portion. To hold
the bobbin through the holding member, the holding
member is moved and arranged in the holding position
and the movement permitting member is arranged in the
pushing position. At that time, the pushing portion pushes
the release member while retracting the elastic member.
After the bobbin is held by the holding member, the hold-
ing member is moved outwardly along the rotating shaft.
At that timer the elastic member extends until the holding
member is moved to a predetermined position and the
pushing portion continues to push the release member.
Thus, the bobbin can be easily removed from the rotating
shaft while each movable member is kept in the inner
position.

Advantage of the Invention

[0026] As described above, the bobbin fixing device
according to the present invention can fix a bobbin readily
with a simple structure and the bobbin removing device
according to the present invention can remove a bobbin
easily with a simple structure.

Brief Description of the Drawings

[0027]

Fig. 1 is a cross-sectional view of a bobbin fixing
device according to an embodiment of the present
invention.
Fig. 2 is a cross-sectional view of part of the bobbin
fixing device according to the embodiment of the
present invention in a state where a bobbin is fixed.
Fig. 3 is a top view of the bobbin fixing device ac-
cording to the embodiment of the present invention
in the state where the bobbin is fixed.
Fig. 4 is a cross-sectional view of part of the bobbin
fixing device according to the embodiment of the
present invention during attachment of the bobbin.
Fig. 5 is a cross-sectional view of part of the bobbin
fixing device according to the embodiment of the
present invention during removal of the bobbin.
Fig. 6 is a cross-sectional view of a bobbin removing
device according to a first embodiment of the present

invention.
Fig. 7 is a view illustrating the bobbin removing de-
vice pressing a release button in accordance with
the first embodiment of the present invention.
Fig. 8 is a view showing the bobbin removing device
holding a bobbin in accordance with the first embod-
iment of the present invention.
Fig. 9 is a view illustrating the bobbin removing de-
vice holding the bobbin in accordance with the first
embodiment of the present invention, the bobbin be-
ing slightly raised.
Fig. 10 is a view showing the bobbin removing device
in accordance with the first embodiment of the
present invention, a pushing portion of the device
being away from the release button.
Fig. 11 is a cross-sectional view of a bobbin removing
device according to a second embodiment of the
present invention.
Fig. 12 is a view showing the bobbin removing device
pushing a release button in accordance with the sec-
ond embodiment of the present invention.
Fig. 13 is a view illustrating the bobbin removing de-
vice holding a bobbin in accordance with the second
embodiment of the present invention.
Fig. 14 is a view showing the bobbin removing device
in accordance with the second embodiment of the
present invention, a pushing portion of the device
being away from the release button.
Fig. 15 is a cross-sectional view of a conventional
bobbin fixing device.

Description of Reference Numerals

[0028]

10 bobbin
20 bobbin fixing device
21 base
23 rotating shaft
25 positioning member
32 release button
32A upper part
32C hole
33 spring
34A arm
34B support
34 connecting portion
35 stopper
35B retaining face
35C restricting face
40 bobbin removing device
42 body
44 holding arm
46 movement permitting member
46A spring
46B pushing portion
50 bobbin removing device
52 body

5 6 
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54 holding arm
55 outer-edge holding portion
56 movement permitting member
P1 projecting position
P2 inner position

Best Mode for Carrying Out the Invention

[0029] A bobbin fixing apparatus in accordance with a
preferred embodiment of the present invention will now
be described below with reference to the drawings. Re-
ferring to Fig. 1, a bobbin fixing device 20 according to
the present embodiment includes a base 21, a stationary
shaft 22, a rotating shaft 23, and a bobbin retainer 30.
The base 21 is a block-shaped member for attachment
of the bobbin fixing device 20 to a stationary stage 60 of
an apparatus, e.g., a winding machine, to which a bobbin
is mounted. The stationary shaft 22 is fixed on the base
21. The rotating shaft 23 is a spool on the exterior of the
stationary shaft 22 and is coupled to the stationary shaft
22 through bearings 24A and 24B. A positioning member
25 projecting horizontally from the outer surface of the
rotating shaft 23 to position the bobbin 10 in the direction
X, in which the bobbin 10 is attached, is disposed at the
lower end of the rotating shaft 23. The positioning mem-
ber 25 includes a positioning plate 25A disposed to be
in contact with the bobbin 10, a flange-shaped position-
ing-member body 25B on which the positioning plate 25A
is mounted, and a projection 25C on the bottom surface
of the positioning-member body 25B. The positioning
member 25 is set such that the projection 25C is fitted
into a guide groove 60M on the stationary stage 60 of
the bobbin setting device.
[0030] The bobbin retainer 30 includes an attaching
portion 31, a release button 32, a spring 33, connecting
members 34, stoppers 35, and a retainer body 36.
[0031] Referring to Fig. 3, the retainer body 36 is cir-
cular as viewed from the axial direction of the rotating
shaft 23. Referring to Fig. 1, the attaching portion 31 is
integrated with the lower part of the retainer body 36. The
attaching portion 31 is screwed to the upper part of the
rotating shaft 23, thus attaching the bobbin retainer 30
to the rotating shaft 23.
[0032] Referring to Fig. 2, the release button 32 is fitted
in a button hole 36A located in the middle of the retainer
body 36. The diameter of upper part of the button hole
36A is larger than that of lower part thereof. A step 36B
corresponds to the boundary between the upper and low-
er parts of the button hole 36A. The release button 32 is
composed of an upper portion 32A and a lower portion
328. The diameter of the upper portion 32A is slightly
smaller than that of the upper part of the button hole 36A.
The diameter of the lower portion 32B is larger than that
of the upper part of the button hole 36A and slightly small-
er than that of the lower part of the button hole 36A.
[0033] The release button 32 has a hole 32C opened
at the end of the lower portion 32B so that the spring 33
can be arranged in the hole 32C. The retractable spring

33 is arranged in the hole 32C such that the release but-
ton 32 is spring-biased in the Y direction in which the
release button 32 is away from the rotating shaft 23. The
movement in the Y direction of the lower portion 32B of
the release button 32 is restricted by the step 36B. The
upper portion 32A of the release button 32 protrudes up-
ward from the retainer body 36 while the lower portion
32B is in contact with the step 36B.
[0034] The retainer body 36 has three through-holes
36C radially extending from the lower part of the button
hole 36A. An inner wall defining each through-hole 36C
has a guide groove 36D extending in the radial direction
of the retainer body 36. In each through-hole 36C, the
connecting member 34 and the stopper 35, serving as a
movable member, are arranged.
[0035] Each connecting member 34 includes a support
34B fixed to the bottom of the release button 32 and a
long arm 34A extending outward in the corresponding
through-hole 36C. One end of each arm 34A is pivotably
secured to lower part of the corresponding support 34B
through a pin N2. The other end thereof is pivotably se-
cured to the corresponding stopper 35 through a pin N1.
[0036] Each stopper 35 has a fitting portion 35A, which
is arranged above the corresponding arm 34A and fits
into the corresponding guide groove 36D of the retainer
body 36 such that the fitting portion 35A is movable along
the guide groove 36D. In a normal state, an end portion
of each stopper 35 projects from the level of the outer
surface of the rotating shaft 23 (hereinafter, this position
will be called "projecting position P1"). Each stopper 35
has an outwardly downwardly sloping outer surface such
that the height of projection from the level of the outer
surface of the rotary shaft 23 increases toward the lower
side (the positioning member 25). The lower surface of
the projecting part of each stopper 35 is shaped along a
corner of the bobbin 10. The lower surface thereof has
a retaining face 35B and a restricting face 35C. when the
retaining face 35B is in contact with the upper surface of
the bobbin 10, the retaining face 35B restricts the move-
ment in the Y direction of the bobbin 10 and the restricting
face 35C is in contact with the chamfered corner of the
bobbin 10.
[0037] Methods of attaching and removing the bobbin
10 to/from the bobbin fixing device 20 with the above-
described structure will now be described.
[0038] To attach the bobbin 10, the bobbin retainer 30
is inserted into a center hole of the bobbin 10. Referring
to Fig. 4, each stopper 35, projecting from the level of
the outer surface of the rotating shaft 23, inwardly moves
to a position (hereinafter, referred to as "inner position
P2") as the sloping surface is pressed by the bobbin 10.
Thus, the bobbin 10 can be moved to a position where
the positioning member 25 is disposed. During the move-
ment of each stopper 35 to the inner position P2, the
fitting portion 35A inwardly moves in the corresponding
guide groove 36D, the end of the arm 34A close to the
stopper 35 moves inward, and the other end thereof on
the support 34B moves downward. Consequently, the
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release button 32 moves downward.
[0039] When the bobbin 10 is brought into contact with
the positioning member 25, as shown in Fig. 2, the spring
33 causes each support 34B to move upward together
with the release button 32, so that the end of each arm
34A on the support 34B moves upward, the other end
thereof close to the stopper 35 moves outward, and each
restricting face 35C moves to a position where the re-
stricting face 35C is in contact with the bobbin 10. At that
time, the corresponding retaining face 35B is in contact
with the upper surface of the bobbin 10, thus restricting
the movement in the direction (Y direction) in which the
bobbin 10 is removed from the rotating shaft 23.
[0040] In the bobbin fixing device 20 according to the
present embodiment, when the bobbin retainer 30 is
merely inserted into the bobbin 10, the stoppers 35 can
easily prevent the bobbin 10 from coming off.
[0041] To remove the bobbin 10, the release button 32
is pressed downward. Thus, the supports 34B move
downward as shown in Fig. 5, so that the end of each
arm 34A close to the corresponding stopper 35 moves
inward, the fitting portion 35A of each stopper 35 moves
along the corresponding guide groove 36D, and each
stopper 35 moves into the corresponding through-hole
36C. In this state, the bobbin 10 is moved upward, thus
removing the bobbin 10 from the bobbin fixing device 20.
Pressing the release button 32 is released, allowing the
spring 33 to upwardly press the release button 32. Each
stopper 35 is returned to the projecting position P1 as
described above.
[0042] In the bobbin fixing device 20 in accordance
with the present embodiment, the bobbin 10 can be easily
removed by pressing the release button 32.
[0043] In accordance with the present embodiment, a
mechanism for moving each stopper 35 between the pro-
jecting position P1 and the inner position P2 in response
to the upward or downward movement of the release
button 32 has been described. The mechanism for mov-
ing the stoppers 35 is not limited to the above one. Any
other mechanism can be used.
[0044] Preferred embodiments of a bobbin removing
device according to the present invention will now be
described with reference to the drawings.

[First Embodiment]

[0045] A bobbin removing device according to a first
embodiment of the present invention will now be de-
scribed with reference to the drawings. Referring to Fig.
6, a bobbin fixing device 20 according to the present em-
bodiment is a device for fixing a bobbin 10 including a
flange 10A and a shaft 10B. The structure of the bobbin
fixing device 20 according to the first embodiment is the
same as that of the foregoing bobbin fixing device 20 in
accordance with the present invention. A bobbin remov-
ing device 40 is a device for removing the bobbin 10 fixed
to the bobbin fixing device 20.
[0046] Referring to Fig. 6, the bobbin removing device

40 in accordance with the present embodiment includes
a body 42, holding arms 44, and a movement permitting
member 46. The body 42 includes a shaft 42A and a
flange 42B. The shaft 42A is disposed on the extension
of a rotating shaft 23 of the bobbin fixing device 20. The
shaft 42A is movable along the axial direction of the ro-
tating shaft 23. The shaft 42A includes a cylindrical por-
tion and a flange portion on the bottom of the cylindrical
portion and further has a hole R opened to the bobbin
fixing device 20. The flange 42B is disposed on the bot-
tom of the flange portion of the shaft 42A.
[0047] The flange 42B is disc-shaped. The holding
arms 44 are attached to the edge of the flange 42B. Each
holding arm 44 includes an attaching portion 44A and an
outer-edge holding portion 44B. Each attaching portion
44A is attached to the flange 42B and is movable in the
direction, shown by the arrow D, parallel to the top surface
of the flange 10A of the bobbin 10. Each outer-edge hold-
ing portion 44B is L-shaped such that one part of the L-
shaped outer-edge holding portion 44B is perpendicular
to the flange 10A and the other part thereof is parallel to
the attaching portion 44A.
[0048] Referring to Fig. 7, the movement permitting
member 46 includes a spring 46A and a pushing portion
46B. The spring 46A is arranged in the hole R such that
the direction in which the spring 46A is retractable match-
es the axial direction of the rotating shaft 23. One end of
the spring 46A is in contact with the internal surface of
the body 42 defining the hole R and the other end thereof
is in contact with the pushing portion 46B. The elastic
force of the spring 46A is set larger than that of a spring
33. The pushing portion 46B has a flange part 46C at its
one end adjacent to the spring 46A. The flange part 46C
has a diameter larger than that of the opening of the hole
R. The other end of the pushing portion 46B is projected
from the hole R so that the pushing portion 46B can push
the release button 32.
[0049] The relative positions of the pushing portion
46B and the outer-edge holding portions 44B are deter-
mined so that when the outer-edge holding portion 44B
of each holding arm 44 is located in a holding position
H1 under the flange 10A of the bobbin 10 in the axial
direction of the rotating shaft 23, the pushing portion 46B
is located in a pushing position H2 where the pushing
portion 46B pushes a release button 32 downward.
[0050] As for methods of attaching and removing the
bobbin 10 to/from the bobbin fixing device 20 with the
above-described structure, the method for attaching the
bobbin is the same as that described above.
[0051] To remove the bobbin 10, the bobbin removing
device 40 is moved downward, i.e., in the X direction,
thus arranging the outer-edge holding portion 44B of
each holding arm 44 in the holding position H1. When
the pushing portion 46B is located in the pushing position
H2, the downward movement of the bobbin removing de-
vice 40 is stopped. In this position, the end of the pushing
portion 46B is in contact with the release button 32, so
that the release button 32 is pushed in the X direction
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against the elastic force of the spring 46A through the
pushing portion 468. Consequently, each stopper 35 is
retracted to the inner position P2 as shown in Fig. 7, so
that the bobbin 10 is movable in the Y direction.
[0052] Referring to Fig. 8, each outer-edge holding
portion 44B is inwardly moved in the direction shown by
the arrow D while the pushing portion 46B is kept in that
position, thus clamping the flange 10A of the bobbin 10
(the position of each outer-edge holding portion 44B at
that time will be called "clamping position H3"). Then, the
body 42 is moved in the direction shown by the arrow Y.
Since the elastic force of the spring 46A is larger than
that of the spring 33, the pushing portion 46B is kept in
the pushing position H2 until the spring 46A returns to a
predetermined state. Consequently, while each stopper
35 is arranged in the inner position P2, the holding arms
44 can move the bobbin 10 in the direction shown by the
arrow Y.
[0053] When the spring 46A extends to the predeter-
mined state, the pushing portion 46B moves in the direc-
tion shown by the arrow Y as shown in Fig. 9. Since the
inner surface of the bobbin 10 is in contact with the stop-
pers 35 at that time, each stopper 35 is held in the inner
position P2. Referring to Fig. 10, the body 42 is further
moved in the direction shown by the arrow Y, so that the
bobbin 10 can be removed from the bobbin fixing device
20.
[0054] According to the present embodiment, the
pushing portion 46B continues to push the release button
32 until the holding arms 44 moves the bobbin 10 to the
position where the bobbin 10 can arrange each stopper
35 in the inner position P2. Advantageously, an operator
does not have to operate the release button 32. The bob-
bin 10 can be easily removed from the bobbin fixing de-
vice 20.

[Second Embodiment]

[0055] A bobbin removing device according to a sec-
ond embodiment of the present invention will now be de-
scribed with reference to the drawings. The same com-
ponents and portions as those of the first embodiment
are designated by the same reference numerals and a
detailed description thereof is omitted.
[0056] A bobbin fixing device 20 according to the
present embodiment is the same as that according to the
first embodiment. Referring to Fig. 11, a bobbin removing
device 50 includes a body 52, holding arms 54, and a
movement permitting member 56. The body 52 includes
a shaft 52A and a flange 52B. The shaft 52A is disposed
on the extension of a rotating shaft 23 of the bobbin fixing
device 20. The shaft 52A is movable along the axial di-
rection of the rotating shaft 23. The shaft 52A includes a
cylindrical portion and a flange portion on the bottom of
the cylindrical portion. The flange 52B is disposed on the
bottom of the flange portion of the shaft 52A.
[0057] The flange 52B is disc-shaped. The holding
arms 54 are attached to the edge of the flange 52B. Each

holding arm 54 includes an attaching portion 54A and an
outer-edge holding portion 55. Each attaching portion
54A is attached to the flange 52B and is movable in the
direction, shown by the arrow D, parallel to the upper
surface of a flange 10A of a bobbin 10. Each outer-edge
holding portion 55 is L-shaped. One part of each L-
shaped outer-edge holding portion 55 serves as holding
part 55A that is perpendicular to the flange 10A and the
other part thereof serves as holding part 55B that is par-
allel to the attaching portion 54A. Each holding part 55B
has an inwardly downwardly sloping surface (slope S)
which corresponds to part of the inner surface of the
shape "L".
[0058] Referring to Fig. 12, the movement permitting
member 56 projects from the middle of the flange 52B
such that a pushing portion 56A can push a release but-
ton 32.
[0059] The relative positions of the pushing portion
56A and the outer-edge holding portions 55 are deter-
mined so that when the outer-edge holding portion 55 of
each holding arm 54 is located in a holding position H1
under the flange 10A of the bobbin 10 in the axial direction
of the rotating shaft 23, the pushing portion 56A is located
in a pushing position H2 where the pushing portion 56A
pushes the release button 32 downward.
[0060] Methods of attaching and removing the bobbin
10 using the bobbin removing device 50 with the above-
described structure will now be described.
[0061] The method of attaching the bobbin 10 is the
same as that according to the first embodiment. To re-
move the bobbin 10, the bobbin removing device 50 is
moved downward, i.e., in the X direction, thus arranging
the outer-edge holding portion 55 of each holding arm
54 in the holding position H1. When the pushing portion
56A is located in the pushing position H2, the downward
movement of the bobbin removing device 50 is stopped
(refer to Fig. 12). In this position, the end of the pushing
portion 56A pushes the release button 32 in the X direc-
tion. Consequently, each stopper 35 is retracted to an
inner position P2, so that the bobbin 10 is movable in the
Y direction.
[0062] Referring to Fig. 13, each outer-edge holding
portion 55 is inwardly moved in the direction shown by
the arrow D while the pushing portion 56A is kept in that
position, thus clamping the flange 10A of the bobbin 10.
Since each holding part 55B has the slope S, the bobbin
10 slides on the slope S toward the direction shown by
the arrow Y. Then, the body 52 is moved in the direction
shown by the arrow Y. Referring to Fig. 14, the release
button 32 is moved in the direction shown by the arrow
Y. Since the bobbin 10 is moved in the direction shown
by the arrow Y and each stopper 35 is in contact with the
inner surface of the bobbin 10, the stopper 35 is kept in
the inner position P2.
Accordingly, the body 52 is further moved in the direction
shown by the arrow Y, so that the bobbin 10 can be re-
moved from the bobbin fixing device 20.
[0063] According to the present embodiment, while the
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pushing portion 56A pushes the release button 32, the
slope S of each holding part 55E allows the bobbin 10 to
move to a position where the bobbin 10 can arrange each
stopper 35 in the inner position P2. Advantageously, an
operator does not have to operate the release button 32.
The bobbin 10 can be easily removed from the bobbin
fixing device 20.

Claims

1. A bobbin fixing device comprising:

a rotating shaft to which a bobbin is attached;
a positioning member which is in contact with a
first surface of the attached bobbin to position
the bobbin in the attaching direction in which the
bobbin is attached to the rotating shaft; and
movable members, each of which is movable
between a projecting position where the mem-
ber projects from the level of the outer surface
of the rotating shaft and an inner position inside
the level of the outer surface and is in contact
with a second surface of the attached bobbin in
the projecting position to restrict the movement
of the bobbin in the removing direction in which
the bobbin is removed from the rotating shaft.

2. The bobbin fixing device according to Claim 1, further
comprising:

a release member attached to one end of the
rotating shaft, the release member being mov-
able in the axial direction of the rotating shaft;
and
connecting members, each of which connects
the corresponding movable member to the re-
lease member so that the movable member
moves between the projecting position and the
inner position in response to the movement of
the release member in the axial direction.

3. The bobbin fixing device according to Claim 1 or 2,
wherein each movable member has an outwardly
downwardly sloping outer surface such that the
height of projection increases toward the positioning
member.

4. The bobbin fixing device according to Claim 2 or 3,
further comprising:

a biasing member that biases the release mem-
ber away from the rotating shaft and allows each
movable member to move to the projecting po-
sition;
a release restricting portion that restricts the
movement of the release member away from
the rotating shaft; and

projection restricting portions, each of which re-
stricts the outward movement of the associated
movable member from the projecting position.

5. A bobbin removing device comprising:

a holding member movable in the axial direction
of a rotating shaft of a bobbin fixing device while
holding a bobbin attached to the rotating shaft,
the bobbin fixing device including the rotating
shaft to which the bobbin is attached and mov-
able members, each movable member being
movable between a projecting position where
the movable member projects from the level of
the outer surface of the rotating shaft and an
inner position inside the level of the outer surface
and being in contact with a surface of the at-
tached bobbin in the projecting position to re-
strict the movement of the bobbin in the remov-
ing direction in which the bobbin is removed from
the rotating shaft; and
a movement permitting member that allows
each movable member to move to the inner po-
sition and keeps the movable member in the in-
ner position until the holding member moves the
bobbin in the removing direction by a predeter-
mined distance.

6. The bobbin removing device according to Claim 5,
wherein the bobbin fixing device includes a release
member attached to one end of the rotating shaft
such that the release member allows each movable
member to move to the inner position in response to
the movement of the bobbin in the attaching direction
in which the bobbin is attached to the rotating shaft,
and
the movement permitting member includes a push-
ing portion for pushing the release member in the
attaching direction.

7. The bobbin removing device according to Claim 6,
wherein the movement permitting member is mount-
ed on the holding member and is moved to a pushing
position, where the pushing portion pushes the re-
lease member to arrange each movable member in
the inner position, in response to the movement of
the holding member to a holding position where the
holding member holds the bobbin.

8. The bobbin removing device according to Claim 7,
wherein
the holding member includes outer-edge holding
portions capable of holding the outer-edge of a
flange of the bobbin in the holding position, and
each outer-edge holding portion has an inwardly
downwardly sloping inner surface.

9. The bobbin removing device according to Claim 7,
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wherein the movement permitting member has an
elastic member retractable in the axial direction, one
end of the elastic member being in contact with the
holding member, the other end thereof being in con-
tact with the pushing portion.
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