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(54) Spool support structure for a spinning reel

(57) A first bearing (56) and a second bearing (57)
are mounted on an inner peripheral side of an inner pe-
ripheral portion of a bobbin portion (7a). The first bearing
(56) and the second bearing (57) are rotatably mounted
on a spool shaft (15) via a tubular retaining member (70).
An annular member (20) is mounted to an outer periph-
ery of the spool shaft (15) so as to be prevented from

moving rearward relative to the spool shaft (15). A
through hole passes through the retaining member (70).
The retaining member (70) is non-rotatably coupled to
the spool shaft (15) by a pin member (75). A nut member
(80) is mounted on the outer periphery of the spool shaft
(15), such that the retaining member (70) is interposed
and fixedly held between the annular member (20) and
the nut member (80).
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a spool sup-
port structure for a spinning reel. More particularly, the
present invention relates to a spool support structure for
a spinning reel for rotatably mounting a spool on a spool
shaft that is movable forward and backward with respect
to a reel unit.

Background Information

[0002] A conventional spinning reel generally in-
cludes a reel unit that rotatably supports a handle, a ro-
tor, and a spool that is rotatably mounted to a spool
shaft. The spool of the spinning reel is movable forward
and backward with respect to the reel unit. The spool
includes a bobbin portion around the outer periphery of
which fishing line is wound and in the inner periphery of
which the spool shaft is mounted.
[0003] The spool also has a large diameter tubular
skirt portion that is arranged on the rear end of the bob-
bin portion. The spool shaft is non-movably mounted on
a rear end portion of the bobbin portion. An annular
member that limits the rearward movement of the spool
is disposed on the rear end portion of the bobbin portion.
In addition, a front drag type of spinning reel also in-
cludes a drag mechanism inside the bobbin portion. The
drag mechanism includes a plurality of drag plates.
[0004] Japanese Patent Application Publication No.
2002-204640 discloses a spool that is mounted on a
spool shaft by bearings. This type of spool is rotatably
mounted on the spool shaft by two bearings, e.g., ball
bearings. These bearings are disposed on the inner pe-
riphery of the bobbin portion, and are retained therein
by a tubular retaining member that is non-rotatably
mounted on the outer periphery of the spool shaft. A rear
end portion of the retaining member contacts the annu-
lar member, and the retaining member is pushed or has
a force exerted on it in a rearward direction by the bobbin
portion. In addition, a through hole is formed in the re-
taining member, and a threaded portion is formed in the
spool shaft that connects with the through hole. The re-
taining member is non-rotatably coupled to the spool
shaft by inserting and screwing a pin member such as
an Allen set-screw into the through hole and the thread-
ed portion. Here, by contacting the rear end portion of
the retaining member with the annular member, the drag
mechanism can move and the drag plates can be
pushed rearward because movement of the spool rear-
ward is restricted.
[0005] There are times, while using the aforemen-
tioned conventional spinning reel, when one wants to
weaken the drag mechanism to enhance the pleasure
of catching a fish. Thus, when the drag mechanism is

weakened, the pushing force that pushes the drag
plates rearward will be reduced. When the pushing force
of the drag plates is reduced, the force of the bobbin
portion that pushes the retaining member rearward will
be reduced. When this occurs, since the Allen set-screw
passes through the through hole formed in the retaining
member, wobbling may result due to the presence of a
gap between the retaining member and the Allen set-
screw. When the retaining member is wobbly, it may pre-
vent the spool from smoothly moving forward and back-
ward.
[0006] In view of the above, it will be apparent to those
skilled in the art from this disclosure that there exists a
need for an improved spool support structure for a spin-
ning reel. This invention addresses this need in the art
as well as other needs, which will become apparent to
those skilled in the art from this disclosure.

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to prevent
a retaining member in a spool support structure of a
spinning reel from wobbling.
[0008] A spool support structure for a spinning reel
according to a first aspect of the present invention is a
spool support structure for a spinning reel that is adapt-
ed to mount a spool rotatably on a spool shaft that is
movable forward and backward with respect to a reel
unit. The spool support structure includes at least one
bearing, an annular member, a tubular retaining mem-
ber, and a nut member. The bearing is disposed on an
inner peripheral portion of the spool. The annular mem-
ber is mounted to an outer periphery of the spool shaft
so as to be prevented from moving rearward relative to
the spool shaft. The tubular retaining member is config-
ured to receive a force applied in a rearward force from
the spool. The tubular retaining member includes an
outer periphery being configured to retain the bearing,
an inner periphery adapted to be non-rotatably mounted
to the spool shaft, and a rear end portion contacting the
annular member. The nut member is mounted to an out-
er periphery of the spool shaft, such that said retaining
member is interposed and fixedly held between the an-
nular member and the nut member.
[0009] This spool support structure includes the nut
member, which is mounted to the outer periphery of the
spool shaft to interpose and fixedly hold the retaining
member between the nut member and the annular
member. Given this structure, when, for example, the
drag mechanism is weakened, wobbling of the retaining
member can be prevented because the retaining mem-
ber is interposed and fixedly held between the nut mem-
ber and the annular member. Even if the force of the
inner peripheral portion of the spool pushes the retaining
member rearward, wobbling of the retaining member
can be prevented by the aforementioned structure.
[0010] The spool support structure according to a sec-
ond aspect of the present invention is the spool support
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structure of the first aspect, in which the retaining mem-
ber includes a cylindrical portion and a disk portion. The
inner periphery of the cylindrical portion is adapted to
be non-rotatably mounted to the spool shaft. The disk
portion is arranged on the outer periphery of the cylin-
drical portion. A front side surface of the disk portion is
adapted to receive rearward force from the spool. Here,
the pushing force of the inner peripheral portion of the
spool can be uniformly received because the front side
surface of the disk portion is pushed by the inner periph-
eral portion of the spool.
[0011] The spool support structure according to a
third aspect of the present invention is the spool support
structure of the second aspect, in which the cylindrical
portion includes a first cylindrical portion and a second
cylindrical portion. The first cylindrical portion is provid-
ed on a front side of the disk portion. Further, the second
cylindrical portion is provided on a rear side of the disk
portion. The bearings include a first bearing that is dis-
posed on the outer periphery of the first cylindrical por-
tion, and a second bearing that is disposed on the outer
periphery of the second cylindrical portion. Here, the ro-
tation of the spool with respect to the spool shaft can be
made smoother by the first bearing and the second
bearing.
[0012] The spool support structure according to a
fourth aspect of the present invention is the spool sup-
port structure of the second or third aspect, further in-
cluding spacer members that are mounted on the retain-
ing member between the front side surface of the disk
portion and the inner peripheral portion of the spool.
Here, for example, the pushing force of the inner periph-
eral portion of the spool can be cushioned by the spacer
members, which are composed of one or a plurality of
annular members.
[0013] The spool support structure according to a fifth
aspect of the present invention is the spool support
structure of any of the first to fourth aspects, in which
the retaining member is adapted to be non-rotatably
mounted to the spool shaft by a pin member that is in-
serted into through holes formed in the cylindrical por-
tion and the spool shaft. Here, the retaining member can
be easily and reliably fixed to the spool shaft by, forming
a through hole and a threaded portion in the cylindrical
portion and the spool shaft, and inserting and screwing
in the through hole a pin member having a threaded por-
tion formed in the outer periphery thereof, such as an
Allen set-screw.
[0014] The spool support structure according to a
sixth aspect of the present invention is the spool support
structure of any of the first to fifth aspects, in which a
first threaded portion is formed in the inner periphery of
the nut member, and a second threaded portion is
formed in the outer periphery of the spool shaft. The sec-
ond threaded portion is engaged with the first threaded
portion of the nut member. Here, the nut member can
be simply and reliably fixed to the spool shaft by screw-
ing the nut member to the spool shaft.

[0015] The spool support structure according to a sev-
enth aspect of the present invention is the spool support
structure of any of the first to sixth aspects, further in-
cluding a washer that is adapted to be mounted on the
spool shaft between the nut member and the front end
portion of the retaining member. Here, the nut member
can be secured by mounting the washer between the
nut member and the retaining member.
[0016] The spool support structure according to an
eighth aspect of the present invention is the spool sup-
port structure of any of the third to seventh aspects, in
which the outer diameter of the nut member is smaller
than the inner diameter of the first bearing. Here, the
spool can be detached with the first bearing mounted to
the inner peripheral portion of the spool without remov-
ing the nut member.
[0017] These and other objects, features, aspects,
and advantages of the present invention will become ap-
parent to those skilled in the art from the following de-
tailed description, which, taken in conjunction with the
annexed drawings, discloses a preferred embodiment
of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Referring now to the attached drawings which
form a part of this original disclosure:

Figure 1 is a right side elevational view of a spinning
reel in accordance with a preferred embodiment of
the present invention;
Figure 2 is left side cross-sectional view of the spin-
ning reel of Figure 1;
Figure 3 is an enlarged cross-sectional view of the
spinning reel spool of Figure 1; and
Figure 4 is a right side enlarged view of a support
portion of the spool of Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] Selected embodiments of the present inven-
tion will now be explained with reference to the draw-
ings. It will be apparent to those skilled in the art from
this disclosure that the following descriptions of the em-
bodiments of the present invention are provided for il-
lustration only and not for the purpose of limiting the in-
vention as defined by the appended claims and their
equivalents.
[0020] In the description that follows, "front" means
the leftward direction, and "rear" means the rightward
direction as viewed in Figures 1-4.
[0021] As shown in Figure 1, a spinning reel in accord-
ance with a preferred embodiment of the present inven-
tion includes a reel unit 2, a rotor 3, a spool 4, and a
handle 1. The handle 1 is rotatably supported by the reel
unit 2. The rotor 3 is rotatably supported on the front of
the reel unit 2. The spool 4 has fishing line wound around
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the outer peripheral surface thereof, and is disposed on
the front of the rotor 3 so that the spool 4 is movable
forward and backward relative to the reel unit 2.
[0022] The reel unit 2 includes a reel body 2a and a
rod attachment leg 2b extending diagonally upward and
forward from the reel body 2a. As shown in Figure 2, the
reel body 2a includes an interior space. A rotor drive
mechanism 5 and an oscillating mechanism 6 are pro-
vided in the interior space. The rotor drive mechanism
5 rotates the rotor 3 in cooperation with rotation of the
handle 1. The oscillating mechanism 6 moves the spool
4 forward and backward to wind fishing line uniformly
onto the spool 4.
[0023] The rotor drive mechanism 5 includes a face
gear 11 and a pinion gear 12. The face gear 11 rotates
together with a handle shaft 10 onto which the handle 1
is fixedly coupled. The pinion gear 12 meshes with the
face gear 11. The pinion gear 12 is formed in a hollow
tubular shape, and a front portion of the pinion gear 12
extends through the center portion of the rotor 3. The
pinion gear 12 is fixedly supported to the rotor 3 by a nut
13. The middle and the rear end of the pinion gear 12
are rotatably supported on the reel unit 2 via bearings
14a and 14b. The rotor drive mechanism is a component
well known to an ordinary skill in the art. Therefore, fur-
ther explanation and illustration of the rotor drive mech-
anism will be omitted herein.
[0024] The oscillating mechanism 6 moves a spool
shaft 15 connected to the central portion of the spool 4
via a drag mechanism 60 forward and backward relative
to the reel unit 2, and, thus, moving the spool 4 in the
same directions. The oscillating mechanism 6 includes
a worm 21, a slider 22, and an intermediate gear 23.
The worm 21 is disposed below and parallel to the spool
shaft 15. The slider 22 moves forward and backward
along the worm 21. The intermediate gear 23 is fixedly
attached to the front end of the worm 21. The rear end
of the spool shaft 15 is non-rotatably coupled to the slid-
er 22. The intermediate gear 23 meshes with the pinion
gear 12. The oscillating mechanism is a component well
known to an ordinary skill in the art. Therefore, further
explanation and illustration of the oscillating mechanism
will be omitted herein.
[0025] As shown in Figure 2, the rotor 3 includes a
cylindrical portion 30, and a first rotor arm 31 and a sec-
ond rotor arm 32 arranged opposite to each other on the
sides of the cylindrical portion 30. The cylindrical portion
30 and the first rotor arm 31 and second rotor arm 32
are, for example, formed unitarily from an aluminum al-
loy.
[0026] A first bail support member 40 is pivotably
mounted to the outer peripheral side of the front end of
the first rotor arm 31. A line roller 41 for guiding fishing
line around the spool 4 is mounted to the front end of
the first bail support member 40. In addition, a second
bail support member 42 is pivotably mounted to an inner
peripheral side of the front end of the second rotor arm
32.

[0027] A bail 43 that is a wire member bent approxi-
mately into a U-shape is fixedly attached between the
line roller 41 and the second bail support member 42.
The first and second bail support members 40 and 42,
the line roller 41, and the bail 43 form a bail arm 44 that
guides the fishing line to the spool 4. The bail arm 44
can pivot between a line-guiding posture shown in Fig-
ure 2 and a line-releasing posture which flips from the
line-guiding posture.
[0028] A reverse rotation check mechanism 50 for
blocking and releasing reverse rotation of the rotor 3 is
disposed in the interior of the cylindrical portion 30 of
the rotor 3. As shown in Figure 2, the reverse rotation
check mechanism 50 includes a roller-type one-way
clutch 51 having a freely rotating inner ring, and a
switching mechanism 52 for switching the one-way
clutch 51 between an operating state (in which reverse
rotation is not possible) and a non-operating state (in
which reverse rotation is possible). The reverse rotation
check mechanism is a component well known to an or-
dinary skill in the art. Therefore, further explanation and
illustration of the reverse rotation check mechanism will
be omitted herein.
[0029] As shown in Figures 2-4, the spool 4 is dis-
posed between the first rotor arm 31 and the second
rotor arm 32 of the rotor 3, and is mounted via spool
support structure 100 to the front end of the spool shaft
15 with the drag mechanism 60 interposed therebe-
tween. As shown in Figure 3, the spool 4 includes a cy-
lindrical spool unit 7, a large diameter flange portion 8
and a flange fixing member 9. The cylindrical spool unit
7 has two levels, a large diameter level and a small di-
ameter level. Fishing line is wound around the outer pe-
riphery of the cylindrical spool unit 7. The large diameter
flange portion 8 is mounted on the front end of the spool
unit 7. The flange fixing member 9 fixedly holds the
flange portion 8 to the spool unit 7.
[0030] As shown in Figure 3, the spool unit 7 is, for
example, obtained by press working (such as drawing
or the like) an aluminum alloy, and is a cylindrical mem-
ber having large diameter and small diameter levels.
The spool unit 7 is rotatably mounted on the spool shaft
15 by a first bearing 56 and a second bearing 57. The
spool unit 7 includes a cylindrical bobbin portion 7a on
the small diameter level around the outer periphery of
which fishing line is wound, and a large diameter tubular
skirt portion 7b on the large diameter level that is unitar-
ily formed with the rear portion of the bobbin portion 7a.
[0031] As shown in Figure 3, the bobbin portion 7a
includes a tubular portion 16, a synthetic resin cylindrical
portion 17, and an annular inner peripheral portion 18.
The tubular portion 16 is formed from sheet metal into
a tubular shape. The synthetic resin cylindrical portion
17 is a separate member and mounted to the inner pe-
ripheral side of the tubular portion 16. The annular inner
peripheral portion 18 is unitarily formed with the cylin-
drical portion 17 on the rear end of the cylindrical portion
17. As shown in Figure 3, a threaded portion 17a for
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mounting the flange fixing member 9 is formed in the
inner peripheral surface of the tubular portion 17.
[0032] Referring to Figures 3 and 4, the spool support
structure 100 of the present invention includes the first
and second bearings 56 and 57, an annular member 20,
a retaining member 70, and a nut member 80.
[0033] The first bearing 56 and the second bearing 57
are mounted on the inner peripheral side of the inner
peripheral portion 18. Further, the first bearing 56 and
the second bearing 57 are mounted on the spool shaft
15 via a tubular retaining member 70.
[0034] As shown in Figure 4, the annular member 20
is a metal ring member that is mounted on the spool
shaft 15 and is not movable backward relative to the
spool shaft 15. The annular member 20 is in contact with
the rear end portion of the retaining member 70, and
accordingly restricts the rearward movement of the re-
taining member 70. The annular member 20 is also in
contact with the rear end of the second bearing 57. In
other words, the annular member 20 prevents the spool
4 from moving rearward. This way, the spool 4 can re-
ceive a drag force on the spool shaft 15 even if the inner
peripheral portion 18 is pushed rearward by the drag
mechanism 60.
[0035] The retaining member 70 is a tubular member
that is pushed rearward by the inner peripheral portion
18. As shown in Figure 4, the rear end portion of the
retaining member 70 contacts with the annular member
20. The first bearing 56 and the second bearing 57 are
retained on the outer periphery of the retaining member
70, and the inner periphery of the retaining member 70
is non- rotatably mounted to the spool shaft 15. The re-
taining member 70 includes a cylindrical portion 71
whose inner periphery is non-rotatably mounted to the
spool shaft 15, and a disk portion 72 that is arranged on
the outer periphery of the cylindrical portion 71. The front
side surface of the disk portion 72 receives rearward
force from the inner peripheral portion 18. The cylindri-
cal portion 71 includes a first cylindrical portion 71a and
a second cylindrical portion 71b. The first cylindrical por-
tion 71a is arranged on the front side of the disk portion
72, and the first bearing 56 is disposed on the outer pe-
riphery of the first cylindrical portion 71a. The second
cylindrical portion 71b is arranged on the rear side of the
disk portion 72 and the second bearing 57 is disposed
on the outer periphery of the second cylindrical portion
71b.
[0036] A through hole 71c that is formed in the first
cylindrical portion 71a of the retaining member 70. A
threaded through-hole 15a is formed on the spool shaft
15. The retaining member 70 is positioned such that the
position of the through hole 71c coincides with that of
the through-hole 15a. The retaining member 70 is non-
rotatably coupled to the spool shaft 15 by a pin member
75 (such as an Allen set-screw) that screws into the
threaded through-hole 15a formed in the spool shaft 15.
In addition, preferably three spacer members 76 are
mounted on the first cylindrical portion 71a in which the

pin member 75 is mounted, in between the front side
surface of the disk member 72 and the inner peripheral
portion 18. More specifically, the three spacer members
76 are arranged between the front side surface of the
disk member 72 and a back side surface of an axially
extending portion of the inner peripheral portion 18 that
is parallel or substantially parallel to the front side sur-
face of the disk member 72. The retaining member 70
is interposed between a nut member 80 and the annular
member 20. The nut member 80 contacts a washer 77
that is coupled to the spool shaft 15 and contacts the
front end portion of the retaining member 70.
[0037] As shown in Figure 4, the nut member 80 is
mounted on the spool shaft 15 from the front of the spool
shaft 15. A threaded portion 80a is formed in the inner
periphery of the nut member 80. Thus, the nut member
80 is mounted on the spool shaft 15 by screwing the nut
member 80 onto the threaded portion 15b formed on the
outer periphery of the spool shaft 15. In addition, the
washer 77 which is provided to secure the nut member
80, is mounted between the nut member 80 and the front
end portion of the retaining member 70. Furthermore,
the outer diameter of the nut member 80 is smaller than
the inner diameter of the first bearing 56. Moreover, part
of the inner periphery of the first bearing 56 preferably
is adjacent the outer periphery of the washer 77 in the
radial direction.
[0038] As shown in Figures 2 and 3, the skirt portion
7b is unitarily formed with the bobbin portion 7a in a tu-
bular shape so that the skirt portion 7b covers the cylin-
drical portion 30 of the rotor 3. The skirt portion 7b is
formed by drawing an aluminum alloy sheet.
[0039] As shown in Figure 3, the flange portion 8 is a
circular plate member made of metal or manufactured
from a hard, scratch-resistant ceramic, and is formed so
as to be inclined forward toward the outer circumference
thereof. The flange portion 8 is interposed to be fixedly
held between the bobbin portion 7a and the flange fixing
member 9, which screws into the threaded portion 17a
of the cylindrical portion 17.
[0040] As shown in Figure 3, the flange fixing member
9 includes a tubular threaded portion 9a, a tubular drag
accommodation portion 9b, and a contact portion 9c.
The threaded portion 9a screws into the threaded por-
tion 17a of the cylindrical portion 17. The drag accom-
modation portion 9b is unitarily formed with the inner cir-
cumferential side of the threaded portion 9a, and in-
cludes a space in the interior thereof that can accom-
modate a plurality of drag plates 62 (described below)
of the drag mechanism 60. The contact portion 9c is pro-
vided on the front end of the threaded portion 9a and
can come into contact with flange portion 8.
[0041] The drag mechanism 60 is mounted between
the spool 4 and the spool shaft 15, and serves to apply
drag force to the spool 4. The drag mechanism 60 in-
cludes a knob 61 for manually adjusting the drag force,
and a plurality of drag plates 62 that are pressed toward
the spool 4 by the knob 61. The drag mechanism is a
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component well known to an ordinary skill in the art.
Therefore, further description and illustration of the drag
mechanism will be omitted herein.
[0042] Next, the operation and movement of the reel
will be described.
[0043] Referring initially to Figures 1 and 2, when
casting, the bail arm 44 is flipped over to the line-releas-
ing posture. Thus, the first bail support member 40 and
the second bail support member 42 will pivot. In this
state, the fishing rod is cast while grasping the fishing
line with the index finger of the hand with which the fish-
ing rod is held. When this occurs, the fishing line is re-
leased with a high degree of momentum due to the
weight of the tackle. After the tackle lands in the water,
when the handle 1 is rotated in the line-winding direc-
tion, the rotor 3 rotates in the line-winding direction due
to the rotor drive mechanism 5. The bail arm 44 returns
to the line-winding position due to a bail flipping mech-
anism (not shown in the figures), and the fishing line will
be prevented from being released because reverse ro-
tation of the rotor 3 is prevented.
[0044] When the fishing line is to be wound, the han-
dle 1 is rotated in the line-winding direction. When this
occurs, the rotation is then transmitted via the face gear
11 and the pinion gear 12 to the rotor 3, and rotates the
rotor 3. When the rotor 3 rotates, the fishing line guided
by the line roller 41 is wound around the spool 4.
[0045] As shown in Figure 4, this type of spool 4 is
assembled by first mounting the retaining member 70
on the spool shaft 15, and fixing the retaining member
70 thereto with the pin member 75. Next, the spacer
members 76 are mounted onto the retaining member
70, and the inner peripheral portion 18 of the spool 4 is
mounted. Then, the first bearing 56 is mounted from the
front, and the second bearing 57 is mounted from the
rear. Then, the annular member 20 is mounted to the
spool shaft 15. Next, the washer 77 and the nut member
80 are mounted to the spool shaft 15 from the front of
the spool shaft 15, such that the retaining member 70 is
interposed and fixedly held between the nut member 80
and the annular member 20.
[0046] This type of spool 4 includes the nut member
80, which is mounted to the spool shaft 15 from the front
of the spool shaft 15, and which fixedly holds the retain-
ing member 70 by interposing the retaining member 70
between the nut member 80 and the annular member
20. Given this structure, when for example the drag
mechanism 60 is adjusted to weaken drag and the rear-
ward pressure applied from the inner peripheral portion
18 of the spool 4 toward the retaining member 70 de-
creases, wobbling of the retaining member 70 can be
prevented because the retaining member 70 is inter-
posed and fixedly held between the nut member 80 and
the annular member 20 and therefore the retaining
member 70 is supported stably.

ALTERNATE EMBODIMENTS

[0047] In view of the similarity between the first and
alternate embodiments, the parts of the second embod-
iment that are identical to the parts of the first embodi-
ment will be given the same reference numerals as the
parts of the first embodiment. Moreover, the descrip-
tions of the parts of the alternate embodiments that are
identical to the parts of the first embodiment may be
omitted for the sake of brevity.

(a) The foregoing embodiment relates to a shallow-
channel spool. However, the present invention is
not limited thereby, and may be applied to spools
for any sort of spinning reel.

(b) Two bearings, namely the first bearing 56 and
second bearing 57 are employed in the foregoing
embodiment. However, the present invention is not
limited thereby, and may for example have a struc-
ture in which only one bearing is employed.

(c) In the foregoing embodiment, the retaining
member 70 is fixedly coupled to the spool shaft 15
by the pin member 75 (such as an Allen set-screw).
However, the method by which the retaining mem-
ber 70 is fixedly coupled to the spool shaft 15 is not
limited thereto.

(d) In the foregoing embodiment, the annular mem-
ber 20 is a metal ring member. However, the annular
member 20 may further include a structure in which
a corrugated portion is formed in the periphery of
the annular member 20, and a sound generating
mechanism that contacts the corrugated portion
when the spool 4 is rotated.

[0048] According to the present invention, wobbling
of the retaining member of the spool support structure
of the spinning reel can be prevented because the re-
taining member is interposed between the nut member
and the annular member.
[0049] As used herein, the following directional terms
"forward, rearward, above, downward, vertical, horizon-
tal, below, and transverse" as well as any other similar
directional terms refer to those directions of a vehicle
equipped with the present invention. Accordingly, these
terms, as utilized to describe the present invention
should be interpreted relative to a vehicle equipped with
the present invention.
[0050] The term "configured" as used herein to de-
scribe a component, section or part of a device that is
constructed and/or programmed to carry out the desired
function.
[0051] Moreover, terms that are expressed as
"means-plus function" in the claims should include any
structure that can be utilized to carry out the function of
that part of the present invention.
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[0052] The terms of degree such as "substantially,"
"about," and "approximately" as used herein mean a
reasonable amount of deviation of the modified term
such that the end result is not significantly changed. For
example, these terms can be construed as including a
deviation of at least ± 5% of the modified term if this
deviation would not negate the meaning of the word it
modifies.
[0053] This application claims priority to Japanese
Patent Application No. 2002-355128. The entire disclo-
sure of Japanese Patent Application No. 2002-355128
is hereby incorporated herein by reference.
[0054] While only selected embodiments have been
chosen to illustrate the present invention, it will be ap-
parent to those skilled in the art from this disclosure that
various changes and modifications can be made herein
without departing from the scope of the invention as de-
fined in the appended claims. Furthermore, the forego-
ing descriptions of the embodiments according to the
present invention are provided for illustration only, and
not for the purpose of limiting the invention as defined
by the appended claims and their equivalents. Thus, the
scope of the invention is not limited to the disclosed em-
bodiments.

Claims

1. A spool support structure for a spinning reel adapt-
ed to mount a spool (4) rotatably on a spool shaft
(15) that is movable forward and backward with re-
spect to a reel unit (2), said spool support structure
comprising:

at least one bearing being disposed on an inner
peripheral portion of the spool (4);
an annular member (20) being mounted to an
outer periphery of the spool shaft (15) so as to
be prevented from moving rearward relative to
the spool shaft (15);
a tubular retaining member (70) being config-
ured to receive a rearward force from the spool
(4), said tubular retaining member (70) having,

an outer periphery being configured to re-
tain said bearing,
an inner periphery adapted to be non-rotat-
ably mounted to the spool shaft (15), and
a rear end portion contacting said annular
member (20); and

a nut member (80) being mounted to an outer
periphery of the spool shaft (15), such that said
retaining member (70) is interposed and fixedly
held between said annular member (20) and
said nut member (80).

2. The spool support structure according to Claim 1,

wherein
said retaining member (70) includes a cylin-

drical portion (71) whose inner periphery is adapted
to be non-rotatably mounted to the spool shaft (15),
and a disk portion (72) that is arranged on an outer
periphery of said cylindrical portion (71), a front side
surface of said disk portion (72) being adapted to
receive a rearward force from the spool (4).

3. The spool support structure according to Claim 2,
wherein

said cylindrical portion (71) includes a first cy-
lindrical portion (71a) that is provided on a front
side of said disk portion (72), and a second cy-
lindrical portion (71b) that is provided on a rear
side of said disk portion (72), and
said at least one bearing includes a first bearing
(56) that is disposed on an outer periphery of
said first cylindrical portion (71a), and a second
bearing (57) that is disposed on an outer pe-
riphery of said second cylindrical portion (71b).

4. The spool support structure according to Claim 2 or
3, further comprising

spacer members (76) mounted on said retain-
ing member (70) such that said spacer members
(76) are adapted to be mounted between said front
side surface of said disk portion (72) and the inner
peripheral portion of the spool (4).

5. The spool support structure according to any one
of Claims 2-4, wherein

said retaining member (70) is adapted to be
non-rotatably mounted to the spool shaft (15) by a
pin member (75) that is inserted into through holes
formed in said cylindrical portion (71) and the spool
shaft (15).

6. The spool support structure according to any one
of Claims 1-5, wherein

a first threaded portion (80a) is formed on an
inner periphery of said nut member (80), and
a second threaded portion (15b) is formed on
an outer periphery of the spool shaft (15), the
second threaded portion (15b) being adapted
to engage with said first threaded portion (80a)
of said nut member (80).

7. The spool support structure according to any one
of Claims 1-6, further comprising

a washer (77) adapted to be mounted on the
spool shaft (15) between said nut member (80) and
a front end portion of said retaining member (70).

8. The spool support structure according to any one
of Claims 3-7, wherein
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an outer diameter of said nut member (80) is
smaller than an inner diameter of said first bearing
(56).

9. The spool support structure according to any one
of Claims 5-8, wherein

said pin member (75) is an Allen set-screw.

10. The spool support structure according to any one
of Claims 3-9, wherein

said annular member (20) is in contact with a
rear end of said second bearing (57).

11. A spinning reel comprising:

a reel unit (2);
a handle (1) being rotatably supported by said
reel unit (2);
a rotor (3) being rotatably on a front of said reel
unit (2);
a spool (4) being disposed on a front of said
rotor (3), said spool (4) being movable forward
and backward relative to said reel unit (2); and
a spool support structure according to any one
of Claims 1-10 for mounting said spool (4) ro-
tatably on a spool shaft (15) that is movable for-
ward and backward with respect to said reel
unit (2).
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