SPI NNI NG REEL SPOOL SUPPORT STRUCTURE CROSS- REFERENCE TO RELATED

APPLI CATI ONS [ 0001] This application clains priority to Japanese Patent

Application No. 2010-011823 filed on January 22, 2010, the entirety of

which is hereby incorporated by reference. BACKGROUND Fi el d of the

I nvention [0002] The present invention relates to a spool support
B&T

structure, par SEINNINGtREEESRQOJ. SAPPORI SR cture for
at tachi ng'a spool 985 SPERENTI T kELATED APPRIEATIGNG Backaround Avt

[0001] This application claims priority to Japanese Patent Application No.
2010-011823 filed on January 22, 2010, the entirety of which is hereby incorporated by
reference.
BACKGROUND

Field of the Invention

[0002] The present invention relates to a spool support structure, particularly to a
spinning reel spool support structure for attaching a spool onto a spool shaft in a
rotatable state.
Background Art

[0003] Conventional spinning reels include a reel unit, a rotor, and a spool. The reel
unit supports a handle while allowing it to rotate. The spool is attached to a spool
shaft in a rotatable state. The spinning reel spool is configured to move back and
forth with respect to the reel unit. The spinning reel spool includes a bobbin trunk
and a skirt. The bobbin trunk allows a fishing line to be wound around the outer
periphery thercof. Further, the bobbin trunk allows a spool shaft to be attached to the

inner periphery thereof. The skirt is a large-diameter tubular portion disposed on the
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[ 0003] Conventional spinning reels include a reel unit, a rotor, and a
spool. The reel unit supports a handle while allowing it to rotate. The
spool is attached to a spool shaft in a rotatable state. The spinning reel
spool is configured to nove back and forth with respect to the reel unit.
The spinning reel spool includes a bobbin trunk and a skirt. The bobbin
trunk allows a fishing line to be wound around the outer periphery fhereof.
Fur t herearteind dfgbbibebbiyfknk) | dncaraubgsoppPmbrris dispossd ot theciear cpd of 1B i nner
peri phery thereof The skirt is a |arge-dianeter tubul ar portion di sposed on
the rear end of the bobbin trunk. An annular nmenber is disposed on the
rear epgblsih trintk. bodibhltdneondy, Senatrudaremesiber 14 httachmdubrato terdpep] skaft
attached onto the spool shaft while being prevented from noving. The
annul ar nmenber prevents the spool from noving rearward. The annul ar nenber

I ncl udggR 8aHg wré’véh\f@d from SnoviREN- Fhé Ghalar hineUOPrdieh ihe dpaei Tash al

i nner part o e annul ar nenber. The non-circular through hole is attached
onto the spool-shaft front end portion having a non-circular cross section

whil e being prevented.fromrotating. J1n,t c f e.fr )

spi nni APV ERIrEvire JoSHIRYeY, eran%ﬁ lﬁdnusd% oarrggg i éo‘%satk}chg'ag{btél %?g(gar’
mechani sm having a plurality of drag plates. [0004] For exanple, Japan

Lai d-open Patent Application Publication No. JP-A-2002-204640 descripes a
spool #frouge hat medighiaer Pars ofthaemudamembsr.s pblag netngiieulan Hyaygh
bearing, e.g., a ball bearing, in a rotatable state. A bearing of this type
is disposed in the inner periphery of the bobbin trunk. Sinultaneously, the
bear i ngolesimbttacieddomot thet dpwobushaft fpenti ik ppridén thavingpaalonstiadulamhidse bei ng
prevented fromrotating. Further, the inner periphery of the bearing is
retai ned by a tubular retai ner nenber having a circular hole. The retainer
nmenber m;%l ARAPGEmWokdtiddle mede R8s bheieeRbnt\bid (i
pressegé‘%ﬂege{f‘vﬁ(/g?g by Egervgobbi nélglwlftrtl{(} urther, the retainer r%?r?ti)hg 2

i ncludes a through hole intersecting the spool shaft. On the other hand,

t he spool. shaft includes a fenmale thr e ortio i I j t he

t hr ougheH® Bleoi’ot’lﬁlé‘ F‘Bfﬂgi aFaRy TP n%gpl gu%er?%ear Targég.ogrm%%gﬁﬁg(g%gi#g gsocket
| ocking screw, is screwed into and penetrates through the through hol e of
the retainer nenber and the female threaded portion of the spool shaft. The
r et ai n@turabibel dijag plaieseby fixed to the spool shaft while being prevented
fromrotating. The retai ner nenber herein abuts the annular nmenber with the
rear end thereof for preventing the spool fromnoving rearward. Therefore,
t he dr 4g0@ijaFes caamipée,priepsed kadropend Patenict Apglicatgon h@ubligationec MNhi sm

[ 0005] In sone cases, an angler |oosens the drag nechani sm of the spinning
reel of this type to enploy tactics for catching fish and the like in

act ual ypighigeg.204620 dederisksas sposl bamhs afdremcatspaE thpet itacHedontl abpsol
havi ng pressed rearward, reduce backward pressure. \Wen the pressure of the
drag plates is reduced, the bobbin trunk reduces pressure for pressing the

t ai 019} d, A | o : :
ot ai nape RS ARG gl ok, i BRAGLTEHARE T P OEMERP e

non-circul ar cross section, penetrates the circular hole of the retainer

ot mas fifeopet i (enhe pastphers of the Bobbin funk” SlmluchdgISH, TEBEAMER

bet weens gisposet iy HeAnRIREIP
attached onto the outer periphery of the spool shaft while being prevented from
rotating. Further, the inner periphery of the bearing is retained by a tubular retainer

member having a circular hole.  The retainer member abuts the annular member with

the rear end thereof while being pressed rearward by the bobbin trunk. Further, the
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and the spool shaft. Wbble in the retainer menber may bl ock snooth
back-and-forth novenent of the spool. [0006] To solve the aforenentioned
drawback, Japan Lai d-open Patent Application Publication No.

JP- A- 2005- 000103 describes a spinning reel with a wobble prevention nenber
attached to cl earances between a circular portion of a retainer nmenber and
a non-circular portion of a spool shaft. The wobbl e ?rﬁv ntion n%gger

her ei nrdtainen manghes iselided s thapesiobols ntersedingnHisesnool shaftc) Sy thecider
According to the spinning reel, clearances can be reduced between the
circular portion of the retai ner nenber and the non-circular portion of the
spool Bhaf,tthei spool hehafit inebidesea tfoatald tiereaddblperipore contrianicatimdevith lthei ng
the cross section matched with the cross-sectional shape of the clearances,
is attached to the clearances. Therefore, wobble of the retainer nenber can
be prewsBhSthole dXIRE réGHRE &b ABinAheHDEE Y & 0B edx 8RN sbEket ¢@dkiRd t he
wel | -known™type, clearances can be reduced between the circular portion of
the retai ner nenber and the non-circular portion of the spool shaft with
the structure that the bbl e event i r i . . on

at cheBtHe 1 SEVES S5 RSl SRR R o Gy Ry Gl 07
the clearances. In this case, however, the wobble prevention nenber is an
i ndi vi dual conponent separate fromthe retainer, menber. Thereforege, %he
nunber aed thofponerhzeatsd paciongbdns spericsieht | I RRBRY BRI ARy, a

| arge nunmber of steps is required for assenbling the spool. As a result,
manuf acturing cost of the spool may be increased. Further, very snal

cl ear afixed tartac ppooustedt dtileebeing hrevénted ifeom potatingn Jihet tetainert miember nenber
and the non-circular portion of the spool shaft. Therefore, a very thin
wobbl e prevention nmenber is desirable for fitting into the snal

cl ear ageRsy abBisOfhReAnndPirdMembler vaitldithd kéddl dnd thek@itidrhreverithigethier oMt | on
menber suitable for the above conditions. [0008] In view of the above, it
will be apparent to those skilled in the art fromthis disclosure that

th i St . d f ' §.npi |, W I Ny I
pool Libane Vil sevtie: roriTBlRYy ug AR B Tan hl bRGRR BOLPRIBE, i s

menber in a spinning reel spool. This invention addresses this need in the
art as well as_other needs, which will becone apparent to those skilled in
the arecliyaing fesires nechanise.

[0005] In some cases, an angler loosens the drag mechanism of the spinning reel of
this type to employ tactics for catching fish and the like in actual fishing. When the
drag mechanism is loosened, the drag plates, having pressed rearward, reduce backward
pressure. When the pressure of the drag plates is reduced, the bobbin trunk reduces
pressure for pressing the retainer member rearward. Accordingly, wobble may occur
between the retainer member and the spool. This is because the spool shaft, having a
non-circular cross section, penetrates the circular hole of the retainer member and the

structure produces a pair of roughly arched clearances between the retainer member
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SUMVARY [ 0009] A spinning reel spool support structure according to a first
aspect is novably attached to a reel unit to nove in a back-and-forth
direction to allow a spool to be rotatably attached onto a spool shaft
having a non-circular portion with a non-circular axial cross section at

|l east in a front end portion thereof The spinning reel spool support
structure includes a bearing section, a retainer nmenber, and a fixation
menber andrths speat shaft. s eWobble inghelrefpinse semrbeamanhblock saoofhbagk-gad-forgh spool
whi | e supporting the spool to allow the spool to rotate. The retainer
menber includes a retainer portion, a through hole, and a non-circular

Cr oss- fR&tmenabf erspooln. The retainer portion allows the bearing section to
be di sposed on an outer periphery thereof The through hole has a circular
axi al cross section, and allows the non-circular portion of the spool shaft
Lo Penpiday) e T salvk nd REQER nBBnE A ASEw PR, DREAY LOfd-bpé Phicht! AplRAfibh ON
from bac o front. The non-circular cross-sectional” portion is forned by
cutting out a front end of the retainer portion by machining. The

ol | BRPEGRioRRS oI Bar o Do PFL e GrioRRE Bilie BTy ofsbel py@ion e’ O

therewith. The fixation nmenber fixes the retainer nenber to the spool shaft
to prevent the retainer nmenber fromaxjally noving. [0010] Accordirg‘g to the
!

spi nni mgnriss|attaglrsd toselsprances beteaetracispulehportionset adpianier mepbeeing per
menber is formed by cutting out the front end of the retainer portion by
machi ni ng. The retainer nenber includes the non-circular cross-sectional
por t i oRoh@wichthr Ppoition @ifr< spav] swifial Trowsbbkcpievantion atdrobert keremohascar cul ar
portion of the spool
cross section matched with the shape of the clearances. According to the spinning
reel, clearances can be reduced between the circular portion of the retainer member and
the non-circular portion of the spool shaft with the structure that the wobble prevention
member, having the cross section matched with the cross-sectional shape of the
clearances, is attached to the clearances. Therefore, wobble of the retainer member
can be prevented.
[0007] According to the aforementioned spinning reel of the well-known type,
clearances can be reduced between the circular portion of the retainer member and the
non-circular portion of the spool shaft with the structure that the wobble prevention

member, having a cross section matched with the cross-sectional shapes of the

clearances, is attached to the clearances. In this case, however, the wobble
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shaft to be engaged therewith. The non-circul ar cross-sectional portion of
the retai ner nenber is herein engaged with the non-circular portion of the
spool shaft. The inner periphery of the retai ner nenber and the
non-circular portion of the spool shaft can be fitted w thout any
‘clearance. The structure prevents wobbl e of the retai ner nenber. Further,
the non-circular cross-sectional portion is forned by cutting out the front
end of preiventien anemaberpisr an ondividushcermiongnt yeraraieoiram theerstainer Fmbstt er (or
the outer dianeter) of the retainer portion can be shared as the conmon
processing reference for the outer dianeter (or the inner dianeter) of the
r et ai NEhef¥Esieetheafiinidt@fROMPOnELislifincteased is €t ¢rairalsppal: t iSimult@heously,
non-circul ar cross-sectional portion can be thereby easily fornmed with high
accuracy. Consequently, wobble of the retai ner nenber can be prevented

easi | Yaafblq & ShlAbLY ofl thég-] 13F%¢1ﬁf‘erd’ fbf Mm@ﬁngsﬁi&nﬁgoélhat Ashg result,

non-ci fcul'&F cross-secti onal pottion is formed Dy press work or injection
nol di ng. However, the follomnng dr awbacks occur when press work or

oo R et I R P oo B GRETRRL S Ao

produced by renovi ng the retainer nenber froma die/dies in injection

nol di ng. Therefore, pai r of surfaces_of the non-circul ar cross: sectl onal
porti oprodewgédisﬁwwlt H‘le chieulgs pogtier Wiathe gstaipgmemben andoBis nQgitevlaggy pe
sl anted wi thout being parallel to each other. According to the structure
di scl osed herein, in contrast, the non-circul ar cross-sectional portion is
cut oupoRiboTeet thai spyol Fheftef Ahereforee ®vgayahins wobdixe poévenbionnmembier dal ar
cross-sectional portion with the non-circular portion of the spools shaft
can be fornmed with high accuracy w thout producing the aforenentioned

dr awbagks, fif n%%ﬁﬂttiﬂﬁpﬂft??ﬁe WRaK aeﬂrahaésectlh%’th@mbv@msg it W@gficwehblferef the

ret ai ner can urther reliably prevented with the non-circul ar
cross section formed with high accuracy [0012] A spinning reel spool

d h e |
o AR R AT BT PRI Lps 0

non-circul ar cross-sectional portion has a cut-out shape radially

penetrating the front end of the retainer portion ording t

spi nni @0¢&8elInsyiew) olsthghovesitrwidt be @PBT-“’PEEQ %Sﬁgllg%’p@cfhe *lrﬁgrom this
non-circular cross-sectional portion can be processed w thout greatly
limting the size of a machining tool. Simultaneously, the other portion of
the spdidciasned that eheleusiisty at deednion -ani ingurbwed spinpingreel svifir espinmang fedm
easily interfering with the other portion of the non-circular
cross-sectional portion, excluding the

spool support structure to prevent easily and reliably wobble of a retainer member in a

spinning reel spool. 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

[0009] A spinning reel spool support structure according to a first aspect is movably

attached to a reel unit to move in a back-and-forth direction to allow a spool to be

rotatably attached onto a spool shaft having a non-circular portion with a non-circular
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non-circul ar cross section, only by processing the non-circular cross
section of the non-circular cross-sectional portion with high accuracy.
[0013] A spinning reel spool support structure according to a third aspect
relates to the spinning reel spool support structure according to one of
the first and second aspects, wherein the non-circul ar cross-sectional
portion is formed by mlling. According to the spinning reel spool support
st r uct axial sfossheectini rai laagsasta froms emdnpentioguthgreods od§e spamning drelpttodion can
be easily formed with high accuracy, especially when the non-circul ar
cross-sectional portion includes a pair of parallel-opposed surfaces.

[ 0014] séppnt ridigrd ibeludepadeasingpectiors arretdingrenambear dhdig fixatmnfmembér. aspect
relates to the spinning reel spool support structure according to one of
the first to third aspects, wherein the non-circul ar cross-sectional

por ti ofy %%aﬁn%%étﬂﬂlt is ﬁ?ﬁﬁ)‘%e& B landhier Ferticky 8 t1RARbLI fihilkRRASSHIngURE aCes.
According to the spinning reel spool support” structure of the fourth
aspect, wobble of the retainer nmenber can be prevented easily and reliably

by form ng the nop-circular porti.gn of .the spoqgl.s t in [ b val
shape F‘Pl%cﬁtfﬂiaﬁ i) aqplooﬁo b"a{%&r I esrﬁhué?fe elg‘g’ y Hllegleﬁfgfeﬁ%n?ﬁé%lg¥a | el
surfaces of the spool-shaft non-circular portion with the parallel-opposed

surfaces of the non-circul ar cross-sectignal portion. [0015] A spj.nning
reel spuyengk bopbvrands nerireelan crsdicaiond RErtipRy Hh The peiginer d1ozted alIBWF he

spi nning reel spool support structure according to one of the first to
fourth aspects, wherein the bearing section includes a first bearing and a
second tlxebedarie Sécjpaswdbe divpoaed onfart betef ipesiphbryathiengpf. FIihehtbrqughhisole
retainer portion includes a first retainer portion and a second retai ner
portion. The first retainer portion has the non-circular cross-sectional
porti of,08 crchl2nkifARtodsneEESH, aHatlfdwSthehadiR@llalgdrtioAbfahé aysollsheftf i r st
bearing to be di sposed on an outer periphery thereof The second retai ner
portion is disposed rearward of the first retainer portion. The second

i sposed T earua he fir: er
per | phdt perrer Bopeld dRelibf 3R B b OBl RR PR S el B R,

of the fifth aspect, the spool can be stably supported by two beari ngs,
i.e., the first and _second bearings. [0016] A spjnning reel spoal support
st r uct dvaatacEbe ORIty Epserechiopalcportionat é%mt%" lebh%ufgﬂgr%t A f?l}ééﬂnﬁsﬂg“gm
support structure according to the fifth aspect, wherein the spinning reel
spool support structure further includes a disc portion disposed between
the firfké rewimirngortiparty emachiminghe Thecuordciretlar eossprzctipoal. pdtndhat a
portion includes an

non-circular axial cross section to allow the non-circular portion of the spool shaft to
be engaged therewith. The fixation member fixes the retainer member to the spool
shaft to prevent the retainer member from axially moving.

[0010] According to the spinning reel spool support structure of the first aspect, the
retainer member is formed by cutting out the front end of the retainer portion by

machining. The retainer member includes the non-circular cross-sectional portion

having a non-circular axial cross section to allow the non-circular portion of the spool

6



outer periphery having a dianeter greater than the dianeters of the first
and second retainer portions. According to the spinning reel spool support
structure of the sixth aspect, the first bearing and drag plates are
all owed to be disposed forward of the disc plate, whereas the second
bearing is allowed to be disposed rearward of the disc portion. [0017] A
spi nning reel spool support structure according to a seventh ﬁs pect rel ates
t o t heshkgft imbegngassd th?IGE’Fthsuﬂﬂk@rftons@lr%%?ré’s%é%’r‘ﬂ‘iah@("ftb’nd?fé BECRIMETfift h
and sixth aspects, wherein the first retainer portion further includes a
t hrough hol e allowi ng the fixation nmenber to penetrate therethrough.
Accor dinfegnlied it herespiengdged witk ths paoicirsulap pottict ofithewspeobshathe The ameh
aspect, the non-circular cross-sectional portion and the through hole are
formed in the first retainer portion. Therefore, the through hole can be
furthe eﬁ érkyofftﬁé P& dinef it bes ah@ the BbhUSEMIR Jotidi b the fRONGRaft ici bt ar
Cross- al portion is forned in the first retainer portion and the
through hoI e is fornmed in the second retainer portion. [0018] Overall,
accordi.ng ,to str cture di her t t ai Tyl or ned
by cut lﬁit'%a %ﬁ{mlﬁhaél)ﬁ‘?(g?ﬁamé%d iﬁ ? ﬁrﬁgm ?érYgPtSp‘gg?llglgn(ﬁ{i tﬁg Ré spﬁ%ﬁ#ﬁ%ﬁ reel
spool by machining. Further, the retainer nenber includes the non-circular

cross-sectional
Further, the non-circular cross-sectional portion is formed by cutting out the front end

of the retainer portion by machining. Therefore, the inner diameter (or the outer
diameter) of the retainer portion can be shared as the common processing reference for
the outer diameter (or the inner diameter) of the retainer member and the non-circular
cross-sectional portion. The non-circular cross-sectional portion can be thereby
easily formed with high accuracy. Consequently, wobble of the retainer member can
be prevented easily and reliably.

[0011] Further, it may be assumed that the non-circular cross-sectional portion is
formed by press work or injection molding. However, the following drawbacks occur
when press work or injection molding is used. Simply put, a round/chamfered edge is
produced by punching the retainer member in press work, whereas a tapered edge is
produced by removing the retainer member from a die/dies in injection molding.

Therefore, a pair of surfaces of the non-circular cross-sectional portion, engaged with
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portion having the non-circul ar axial cross section to allow the
non-circul ar portion of the spool shaft to be engaged therewith. Therefore,
wobbl e of the retainer nmenber can be prevented easily and reliably. [0019]
These and ot her objects, features, aspects, and advantages of the present
invention will becone apparent to those skilled in the art fromthe
follow ng detail ed description, which, taken in conjunction with_the

annexethednemicirgelar @osiion o she speals dafiednanbedlanied votham defrge paralel to

i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS [0020] Referring now to the

attached drawi ngs which forma part of this original disclosure: [0021]

FI G 1leich éthsi.deAveadimy toathepitniciurg disedbseclearehi, iy cootrast, eheengi-airgular

enbodi ment ;
cross-sectional portion is cut out by machining. Therefore, the engaged surface of the
non-circular cross-sectional portion with the non-circular portion of the spools shaft
can be formed with high accuracy without producing the aforementioned drawbacks
related to press work and injection molding. Thus, wobble of the retainer member
can be further reliably prevented with the non-circular cross section formed with high
accuracy
[0012] A spinning reel spool support structure according to a second aspect relates to
the spinning reel spool support structure according to the first aspect, wherein the
non-circular cross-sectional portion has a cut-out shape radially penetrating the front
end of the retainer portion. According to the spinning reel spool support structure of
the second aspect, the non-circular cross-sectional portion can be processed without
greatly limiting the size of a machining tool. Simultaneously, the other portion of the

spool shaft, excluding the non-circular portion, is prevented from easily interfering

with the other portion of the non-circular cross-sectional portion, excluding the



[0022] FIG 2 is a cross-sectional side view of the spinning reel; [0023]
FIG 3 is an enlarged cross-sectional side view of a spool of the spinning
reel; [0024] FIG 4 is an enlarged partial cross-sectional side view of a
retai ner nmenber and the periphery thereof in the spool; [0025] FIG 5 is
an enl arged perspective view of conponents related to the attachnent of the
retainer nenber; [0026] FIG 6 is an enlarged perspective view of the
r et ai napn-eingblkar: crpgosetion; @nly bysprosessing the aoprdrulay espspseetirn o&the ner
menber ;
non-circular cross-sectional portion with high accuracy.
{0013] A spinning reel spool support structure according to a third aspect relates to
the spinning reel spool support structure according to one of the first and second
aspects, wherein the non-circular cross-sectional portion is formed by milling.
According to the spinning reel spool support structure of the third aspect, the
non-circular cross-sectional portion can be easily formed with high accuracy,
especially when the non-circular cross-sectional portion includes a pair of
parallel-opposed surfaces.
[0014] A spinning reel spool support structure according to a fourth aspect relates to
the spinning reel spool support structure according to one of the first to third aspects,
wherein the non-circular cross-sectional portion has a cut-out shape including a pair of
parallel-opposed surfaces. According to the spinning reel spool support structure of
the fourth aspect, wobble of the retainer member can be prevented easily and reliably

by forming the non-circular portion of the spool shaft in a roughly oval shape

including a pair of parallel surfaces and by engaging the parallel surfaces of the



[0028] FIG 8 is an enlarged cross-sectional side view of the retainer
menber; [0029] FIG 9 is an enlarged cross-sectional side view of
conmponents related to the attachnment of a rotor in the spinning reel;
[0030] FIG 10 is a perspective view of a handle of the spinning reel;
[0031] FIG 11 is an enlarged perspective view of conmponents related to the
attachment of a handle armof the handle; [0032] FIG 12 is an enl arged
per spespaateshaftawnotireulpnpentionkwish the paradlchanpesed quotisses of thg nanycirgulan
enl arged cross-sectional side view of the handl e knob; and
cross-sectional portion.
[0015] A spinning reel spool support structure according to a fifth aspect relates to
the spinning reel spool support structure according to one of the first to fourth aspects,
wherein the bearing section includes a first bearing and a second bearing disposed
rearward of the first bearing. Further, the retainer portion includes a first retainer
portion and a second retainer portion. The first retainer portion has the non-circular
cross-sectional portion on a front end therecof. The first retainer portion allows the
first bearing to be disposed on an outer periphery thereof. The second retainer
portion is disposed rearward of the first retainer portion. The second retainer portion
allows the second bearing to be disposed on an outer periphery thereof. According to
the spinning reel spool support structure of the fifth aspect, the spool can be stably
supported by two bearings, i.e., the first and second bearings.
[0016] A spinning reel spool support structure according to a sixth aspect relates to
the spinning reel spool support structure according to the fifth aspect, wherein the

spinning reel spool support structure further includes a disc portion disposed between

the first retainer portion and the second retainer portion. The disc portion includes an
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[0034] FIG

14 is an enl arged perspective view of a tubular portion of the

handl e knob. DETAI LED DESCRI PTI ON OF THE EXEMPLARARY EMBCDI MENTS [ 0035]
Sel ect ed enbodi nents of the present invention will now be explained with

reference t
fromthis
t he present

o the drawings. It will be apparent to those skilled in the art
di scl osure that the follow ng descriptions of the enbodinments of
i nvention are provided for_ illustration oply and nqt for the

pur poseutsf peripheiynbaving 4 digmeterogreater dhen dar) digmetprs efpiientied aadsesendind

t heir equival ents.

retainer portions. According to the spinning reel spool support structure of the sixth

aspect,

the first bearing and drag plates are allowed to be disposed forward of the disc

plate, whereas the second bearing is allowed to be disposed rearward of the disc

portion.

[0017] A spinning reel spool support structure according to a seventh aspect relates

to the

spinning reel spool support structure according to one of the fifth and sixth

aspects, wherein the first retainer portion further includes a through hole allowing the

fixation member to penetrate therethrough. According to the spinning reel spool

support structure of the seventh aspect, the non-circular cross-sectional portion and the

through hole are formed in the first retainer portion. Therefore, the through hole can

be further easily formed relative to a structure in which the non-circular cross-sectional

portion is formed in the first retainer portion and the through hole is formed in the

second retainer portion.

[0018] Overall, according to the structure disclosed hercin, the retainer member is

formed by cutting out the front end of the retainer portion in the spinning reel spool by

machining. Further, the retainer member includes the non-circular cross-sectional
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[0036] As illustrated in FIG 1, a spinning reel, according to an exenplary
enbodi nent, includes a handle 1, a reel unit 2, a rotor 3, and a spool 4.
The reel” unit 2 supports the handle 1 to allow the handle 1 to rotate. The
rotor 3 is rotatably supported at the front of the reel unit 2. The spool 4
is configured to wnd a fishing line onto the outer peripheral surface

t hereof The spool 4 is disposed at the front of the rotor 3 while bei.ng

al | owedortpmiarang shanemgireler pxiatigeosi hetien to pldowithe apgieuly R Pt he
right side or the left side of the reel unit 2. [0037] As illustrated in
FIGS. 1 and 2, the handle 1 includes a handle armlb, a knob shaft Ic and a
hand! etfegfodi ashafthe baeniazedr thetdwifls e €Tidrefore) wobblat eitheetbtanenmentiest al

end a handl e shaft 85 (see FIG 2) while being prevented fromrotating
relative to the handle shaft 85. In other words, the handle armIb and
handl e .ghgt r&én?écﬁedsn?%ﬁ%iié{bl&m atabl e. The knob shaft lIc (see FIG 1) is
a stick-shaped nenber fixed onto a front end of the handle arml|b. The
handl e knob la (see FIG 1) is attached onto the knob shaft 1 ¢ while being

|1 df [ [ [ knob
Chart PO TR R BT, SRR B0, ahocke, BB AAOMERE! ¥ apb redt 0

menber produced by machining of alum numalloy. The handle arm | b incl udes
an armportion 86, a first attachment portion 87, .and_a second atfachnment
por t i ofneRtionHEilhpesasas epRATeRigty hoge §]EHR]€Q-1§HEB@H" fom 'ih(‘?nf%&?f”éﬁ%h ﬁtjl?]f: om t he
di stal end of the handle shaft 85 in a radial outward direction of the
handl e shaft 85. The armportion 86 can be hollow The first attachment
port i ode&Fiptiona whizhe-tshaped pojundgivif ovittedherammexsed rdrawingsd dsclosrs ar m
portion 86 for attaching the knob shaft |c thereto (see FIG 1). The second
attachnment portion 88 is a hem spheric portion fornmed on the base end of
the ar gské}@ﬁfeh%ﬁlb%@iﬁleﬁt S thaghédeat iiendbat al end of the handle shaft 85
thereto. The armportion 86°is a crank armand the distal end thereof bends
towards the reel unit 2. The first attachment portion 87 includes a through

hol e 87a. The stick-s Téﬁg is inserted through
and fixed into the th §§§E1§§$§R§Qgﬁaﬂﬁ?§ e|§§5£§?§$%% to rotate. [0038]

As illustrated in FIGS. 10 and 11, the second attachnent portion 88 is a
portion for tightly fixing the distal end of .the _handl e sh .85 to the
handl e {8931 geggn@gppq,w ni@nther a@@he‘?’h‘i"ag’é’&%sna’ hé‘gl 5‘&%?3%0% hﬂﬁ ageinale| udes
a hem sphere 88a, a first protrusion 88b, and a second protrusion 88c. The
hem sphere 88a has a hem spheric outer peripheral surface. The first and
second disobdsumei ons 88b and 88c protrude inward fromthe inner surface (the
surface opposed to or facing the reel unit 2) of the hem sphere 88a. A
first through hole 88d is laterally fornmed in the first protrusion 88b,
i.e., ghopy apmiraction didd eviseclbifng igisningneée sbairdingb tansh tdxenplatyr udi ng
direction of the first protrusions 88b, whereas a second through hol e 88e
is laterally forned in the second protrusion 88c, i.e., along a direction
intersqg&&g&@%ﬁp handl e shaft 85 and the protruding direction of the second
pr ot rusions ¢’ The first and second through hol es 88d and 88e comruni cate
with a through hole fornmed in the distal end of the handl e shaft 85 (not
illustrated in the figure). The handl.e s t 85 1is tightly fixed to the
handl e [8P241 bF 13- 4 ise? progssestgl Sé%i‘ﬂggrot é e?Wl“Bmtg'nr@§g three through hol es
that communicate with each other. The first protrusion 88b includes a first
outer surface 88f on the inner surface thereof, i.e., the surface opposed
to or {023y FH@ ¥ wedn endatged capsh-srictiohalbsidewidw obpppeck of the SPH@I%K@E

peri pheral surface of the hem sphere 88a, whereas the second protrusion 88c
i ncl udes a second outer peripheral surface 88g on the inner surface

t her eof[po24 - FIG e is unf@targepnases &osesedtnaiahgidehwcweef a waiaine? medber

si mul t aneously opposite to the outer peripheral surface of the hem sphere
88a. The first and second outer surfaces 88f and 88g form a hypot heti cal

sphericaly gy rpfes?iﬁﬁery thereof in the spool;
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i ncludi ng the hem spheric outer peripheral surface of the hem sphere 88a.
In other words, in three-dinensional Euclidean space, there exists a point
that is located a fixed distance or substantially fixed distance fromthe
points on the outer peripheral surface of the hem sphere 88a and on the
first and second outer surfaces 88f and 88g. Further, a tubular handle
guard 84 is attached between the reel unit, 2 and the inner peripheral
sur f acé0@51t HGhefi tpitgr enbgsedyRarepastive gvigs s ampAneHe Eﬁ@%@fld@ &ﬁet he
outer periphery of the handle shaft 85, as depicted with a dotted line in
FIG 10. The handle guard 84 is attached thereon to cover entirely the
first pttethmeitat tB8betainee neadenyd protrusi on 88c, and the pin nmenber 89. In
this case, the structure prevents negative inpact on the appearance design
of the handl e 1 because the handl e guard 84 entirely covers the first

pr ot r U$H§X%188BG. 1618 BTG ed peishHStiRANViBECof BTefaliferRhémbpBiDer 89 as well as
a T-slot groove formed in machining. [0039] As illustrated in FIGS. 12 and
13, the handle knob la includes a tubul ar nenber 90, a knob nenber 91, and

an ann . .92. The | ar . r . f .synthetic rein, is
attach @@%@nﬁﬁgﬁgﬁggns EF?E#%% Wﬁgyggﬁﬁﬁ%%FP%aggn&Snrotate but prevented
fromaxially noving relative to the knob shaft |c. The knob nenber 91, nade
of synthetic resin, is attached to the tu uLar(ﬁﬁgber 90 while covering the
outer PeYI&Inerlys. S 1stameelanBEd AFOSmSRpUPNA) FIACTHEVRHIF AFLAMEHIRETRY; nade of
alum num all oy, is attached onto the outer periphery of the front end of
the tubul ar nmenber 90 whil e being disposed in front of the knob nenber 91.
The tulpo02s] nEber is9fh eslangalecobs-syetidnal istler deimos oahpescnio kglaedt tal the The
front end of the tubular menber 90 has a roughly circular shape and al |l ows
t he annul ar nmenber 92 to be attached thereon. On the other hand, a rear
porti oRyREhhBf JUbEY inBBREINNA reRXcl uding the front end, is flattened in
a roughly oval shape. The outer periphery of the rear portion of the
tubul ar nenber 90 is herein insert-nolded into the knob nmenber 91. The

t ubul ar @ﬁgb cont ai . ri Of ek LI ; in the figures) in
t he op[g% e glfll(ggqgfﬁgérﬁeﬁé&@gﬁeﬁ?%é%}%m@ﬁe&rfggk S#Jh%gﬁr?%g%ll’ar menber 90 is
allowed to rotate with respect to the knob shaft 1 c¢ through the bearings.
As illustrated in FIGS. 13 and 14, the. tubul ar nmber 90 inﬁl%%gi a.mal e

t hr eadé®0Hdr tF16h bbalsoAnt FRlarsde PepRRFYR Nt OF OB fateaiadalteb®t o t he
attachnment portion 87. A fermale threaded portion 92a, fornmed on the inner
peri phery of the annular nenber 92, is screwed onto the nmal e threaded

port i omttdctamémtrofat hacihé agn oii¢chahandler nmenber 92 to the tubul ar nmenber 90.
Further, the annular nenber 92 is fixed to the tubular nmenber 90 by an
adhesi ve material. Thus, the tubular nmenber 90 is prevented from being
exposeqod32]t IR UDS 48 il b patshactiveeviewods 4 hendisrubbiof Meheidl&2 to the
tubul ar nenber 90. Good appearance design is thereby achieved for the
handl e knob la. [0040] As illustrated in FIGS. 12 and 13, the knob nenber

91 is qﬁﬁb fy sl - 1ng. Eﬂfwa I The knob
merrber?[lg ISelfnlad:jg30115'?1?%{1&%8%%%6}98%%0%&5% leg;g yviErlllé dlE:eh 8?’? 5%‘} or
SEPTONTM As illustrated in FIG 14, the tubular nenber 90 includes a first

protrusion 90b, a second protrusion 90c, .a third protrusion and a
Pour I JEion 66 b, Priizer grrpesilrs e b Iub ISt PP oD Ahs RENdS: e
peri phery of the roughly-oval flatted rear portion to be insert-nolded into
the knob nenber 91. The first to fourth protrusions 90b to 90e protrude

r adi al kypobut wards from each of the opposed surfaces while being axially

al i gned. When the outer periphery of the tubular nmenber 90 is insert-nol ded
into the knob nenber 91, the first to fourth protrusions 90b to 90e serve

to retain thETWIDBED'BREBERIPTIONNOFKIOP BRERhPL AR ARTVEBMBODIMBENTS iS
accordingly prevented from being displaced radially outwards.

[0035] Seclected embodiments of the present invention will now be explained with

reference to the drawings. It will be apparent to those skilled in the art from this
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[0041] As illustrated in FIG 2, the reel unit 2 includes a reel body 2a
and a lid nenber 2b (see FIG 1). The reel body 2a includes a space in the
i nside thereof The lid nenber 2b is detachably attached to the reel body 2a
to seal the inner space of the reel body 2a. Further, the reel unit 2
includes a reel-unit guard 2d to cover the rear portions of the reel body
2a and the lid nmenber 2b. [0042] As illustrated in FIG 2, the reel body 2a
i ncl uddisclospresthapdhe fallowing deseriptianscointisembogimenis,af dhe Peessphiivaation om t he
upper portion thereof in a back-and-forth direction. The reel body 2a is
made of light netal alloy such as magnesium alloy or alum numalloy. As

i 'l ust ast prbviided—fo@ illRstratien pebl alibdyt fa thenuapess of hmitong thd inyenBemani sm 5
and an oscillation nechanism®6 in the inner space thereof. [0043] For
exanple, the lid nmenber 2b is nmade of light netal alloy, e.g., nmagnesium
al'l oy QEAALYBY MESHdn@¥d ch3mblah$héiakgqeivalknd. G 1, the front part of the
lid menber 2b”is fixed to the reel body 2a by two fixation bolts while the
fi xed portions are hidden by the rotor 3. On the other hand, the rear part

body 2R0Wa A bl B Ry e Tl etk o (" Rebelshs, 1,0

rotor drive nechanism5 includes a face gear 11 and a pinion gear 12. The
face gear 11 is configured to rotate together with a master gear shaft 10
to whi €mboREmeRniicdudesiashandied. a 1¢d u@ﬂtrﬁoqqrcg@a?, 203! HERA S i T ToRL VR Ce
gear 11. The pinion gear 12 has a tubul ar shape. The front portion of the
pinion gear 12 is fixed to the rotor 3 by a nut 13 while penetrating

t hr ough $uppocsntherhaifdle Heto allow the handle 1 to rotate. The rotor 3 is rotatably

supported at the front of the reel unit 2. The spool 4 is configured to wind a fishing
line onto the outer peripheral surface thereof. The spool 4 is disposed at the front of
the rotor 3 while being allowed to move back and forth. The handle 1 is attachable to
gither the right side or the left side of the reel unit 2.

[0037] As illustrated in FIGS. 1 and 2, the handle 1 includes a handle arm 1b, a knob
shaft 1¢ and a handle knob la. The handle arm 1b (see FIG. 1) is attached onto a
distal end a handle shaft 85 (see FIG. 2) while being prevented from rotating relative to
the handle shaft 85. In other words, the handle arm 1b and handle shaft 85 are
integrally rotatable. The knob shaft 1c (see FIG. 1) is a stick-shaped member fixed
onto a front end of the handle arm 1b. The handle knob la (see FIG. 1) is attached

onto the knob shaft 1c while being allowed to rotate and prevented from axially
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rotor 3. The axial intermediate portion of the pinion gear 12 is supported
by the reel unit 2 through a first bearing 14a while being allowed to
rotate. Simlarly, the axial rear end portion of the pinion gear 12 is
supported by the reel unit 2 through a second bearing 14b whil e being
allowed to rotate. [0045] As illustrated in FIG 2, the oscillation
mechanism 6 is configured to nove a spool shaft 15 back ang forth. The
spool Bieying tedative mﬂmk@abtsbaﬁt He- céviridusiated ja FFod hedrpglepimy iy
mechani sm 60 for noving the spool 4 back and forth. The oscillation
mechani sm 6 includes a helical shaft 21, a slider 22, and an internedi ate
gear 2@ickFhieapkd| hembespiduc@ilby snathipeged dvahtmunastopar Aht dlandle artrellspool
shaft 15. The slider 22 is configured to nove back and forth along the
helical shaft 21. The internediate gear 23 is fixed to the distal end of
the heir%:;@dessﬁf‘fahnzﬂortizﬁ%d,e@ﬁrﬁ”ﬁt&hﬁéﬂ? poRQOh s7hahll al Sedondf @@ttt he
slider and Is prevented fromrotating relative to slider 22. The

i nternedi ate gear 23 nmeshes with the pinion gear 12. [0046] As illustrated

in FIG t rator 3 inclu .a rotor unit 7.8 f] - CO. 33,
and a B%%ironogg‘a ih‘é&‘ﬁ@ B?f%}é’?d%iﬁ%grsglgg'sgﬁae%p? moﬁjde%%gglrn %néﬁgleg{%ggs{a}he
rotor-unit 7 is allowed to rotate with respect to the reel unit 2 about an
axi s extendi ng al ong the back-and-forth direction, The fjrst cover nber
33 covend of flec hpedle shaf8%m pradiahegiwar direstionf @sgﬁﬁéif‘c% 83 enBhF 34
covers the outer surface of a first rotor arm 31, whereas the third cover
menber 35 covers the outer surface of a second rotor arm 32. [0047] As

i || ust aahgsbrtionFB&GcaR, be hellowt oThenfitst 7attavhdenofpoatiomidiuin al plete-shaped

instance, is coupled to the pinion gear 12 while being prevented from
relatively rotating. However, the rotor unit 7 is allowed to rotate with

res pecﬁ)oﬁﬂ)rf Pfndc@n HY frot enkh8f 1R S¥n Poition’ 86 6+ iR tiwblheY sift tbon 30,

the first rotor arm 31, and the second rotor arm 32. The tubul ar portion 30
includes a recess in the rear part thereof to contain a cylindrical portion

fornmed_as the fr or t4,0n t:h It f : : r ot or
arns 3MERE ggfeafg’t"c ne ‘i‘%é%"&‘ d; ﬁgﬁ%g%%zgg%ﬁ r&%})gi %%12?153! gﬁ&%ﬁj@gpgir pgrrlt of

t he tubul ar portion 30. Each of the first and second rotor arns 31 and 32
extends forward while being separated _fromthe .tubul ortiqn, 30 by a

pr edet évtratken diesbasscad qfgbagrmmoriipn §6PRetaching ﬁF@rS%ﬁ epﬂ@%tthﬁgﬁla‘ﬁe
portion 30 includes a disc-shaped wall on the inner periphery of the front
part thereof. Further, the wall includes an annul ar boss on the center

t her eokhafT188 thesso.i sThermeqtoetion 6tihe giank anmgandlr the2listal Fed Hedreef endswed to

rotate unitarily with the pinion gear 12. The front part of the pinion gear
12 is engaged wth the center of the boss while being prevented from

rel ati Y&k¥rds the reel unit 2. The first attachment portion 87 includes a through hole 87a.
The stick-shaped knob shaft 1c (see FIG. 1) is inserted through and fixed into the
through hole 87a while being allowed to rotate.
[0038] As illustrated in FIGS. 10 and 11, the second attachment portion 88 is a
portion for tightly fixing the distal end of the handle shaft 85 to the handle arm 1b by a
pin member 89. The second attachment portion 88 includes a hemisphere 88a, a first

protrusion 88b, and a second protrusion 88c. The hemisphere 88a has a hemispheric
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rotating. Further, the nut 13 is screwed onto the distal end of the pinion
gear 12. The rotor unit 7 is thereby fixed to the pinion gear 12. As
illustrated in FIG 2, a fifth bearing 58 is disposed between the inner

peri phery of the tip of the nut 13 and the outer periphery of the spool
shaft 15. Further, a collar nenber 59, made of brass, is interposed between
the inner periphery of the fifth bearing 58 and the outer periphery of the
spool ehtertperiphesal sunfaps: r Fhegfirst mdssecond poetopsions 88puard Fedriofudec 9,
the fifth bearing 58 is a ball bearing including an inner race 58a, an
outer race 58b, and rolling elenents 58c. The inner race 58a is disposed on
t he outgramefrophtiedhnai defat (theswfinel opgloaéd td br fadieg thet srel nate?)s8hthe s

di sposed onto the inner periphery of the tip of the nut 13. The rolling

el ements 58c are balls disposed between the inner race 58a and the outer
race S§g '@%eké RHSL T At Bkt ithrdulef hole sisBeisaatdraly THHRET iPfhd At YH#6Rusdiohubul ar
portion E@ , a protruding portion 59b, and a tightly fitting portion 59c.
The protruding portion 59c protrudes radially outwards fromthe base end,

cont acB St tivaaseCaai BensngEnab i il SR woRAtR dfteRBiC,

The tightly fitting portion 59c is a front end portion, i.e., the left-side
end portion in FIG 9 of the tubular portjion 59a far ti ghtl){ f%xi ng .t he
col | ar ofishe Sirstagrofrysions 38bs wherrasra #ryos8. throngd halgRSeys fatetdlhyg %nglﬁn 59¢
is bent radially outwards to retain the tip of the inner race 58a of the
fifth bearing 58 under the condition that the fifth bearing 58 is attached
ont o t ke s¢dankdapropasionBBS 9., albug a dihe:tioinf nkerbedinigntle 38indhedshafe 8§ andar
menber 59 are herein attached between the inner periphery of the tip of the
nut 13 and the outer periphery of the spool shaft 15 while the collar

menber (fpIntsrddiff dintcfid 88 thOsddofdlprbirlisibRaRBEI The fiYhtnati®sévoRlItBroval be

her ei n ref)l ably Tnhibited between the fifth bearing 58 and the collar
menber 59 due to the structure in which the collar nenber 59 is tightly

fi d fi b i ng. 583. ' , [
ronber B9 85 o s, G §isalr g Pt BERE chid [ o b ol oF D) S

bei ng di sposed in the surrounding of the tubular portion 30. The second

cover nenber 34 covers_ the first rqtor arm 31 fromthe outsi ile being
coupl edandlershaly 83 srotifugiratgd qn ghe %ﬁu’é")fi )Ié’tei]}tf‘r‘ild&o?}%aqgﬁg é%\é‘&gﬁﬁﬁg‘efiﬁ@ first
rotor arm 31. [0051] As illustrated in FIG 2, the second cover nenber 34
is joined to the first cover nenber 33 and the first rotor arm31 to forma
t hr ee- dherbasdlonain thbyediepiameembere8diistcatedeimto diesetbresetbomeiicboles thatnber
34 is cut out in a roughly semcircular shape to dispose a first bai

support nenber 40 to be descri bed therein.

communicate with each other. The first protrusion 88b includes a first outer surface
88f on the inner surface thereof, i.e., the surface opposed to or facing the reel unit 2
and simultaneously opposite to the outer peripheral surface of the hemisphere 88a,
whereas the second protrusion 88c includes a second outer peripheral surface 88g on
the inner surface thereof, i.e., the surface opposed to or facing the reel unit 2 and
simultaneously opposite to the outer peripheral surface of the hemisphere 88a. The

first and second outer surfaces 88f and 88g form a hypothetical spherical surface
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[0052] As illustrated in FIG 2, the third cover nenber 35 covers the
second rotor arm 32 fromthe outside while being fixed to the second rotor
arm 32 by a pair of a fixation bolt and a nut nmenber screwed onto the
fixation bolt. Simlarly to the second cover nmenber 34, the third cover
menber 35 is joined to the first cover nmenber 33 and the second rotor arm
32 to forma three-di nensional curved plane. The fixation boIt her in has a
f unct i tleding the hemisphesicseehgenpherak ﬁbﬁrf%?ft ofrithfp Bpmispherer 8B bed)
while allowing it to pivot, as well as a function of fixing the thlrd cover
menber 35 to the rotor unit 7. [0053] As illustrated in FIG 2, the first
bai | svppdy, tin ierbaliménsiosaldfudileen space, heereekists & poinhdleato$ ladaeeddd fiked end
of the first rotor arm 31 while being allowed to pivot relative to the
first rotor arm31. Aline roller 41, configured to guide the fishing |ine
to thed?s@aﬁﬁle dt sub§taﬁﬁ§l‘?§3 bedd @sthilce frbf 0 poitsidnr Gle Jwaéd p&igeedltsubRaber 40.
On the hand, the second bail support nenber 42 is attached to the
outer surface of the distal end of the second rotor arm 32 whil e being

Chane. of ke héntiSbnere 838 and b e PR YeoBFRMNS friticediihadha TONBRLY U

menber 42. The aforenenti oned conponents, i.e., the first bail support
menber 40, the second bail support nenber 42, in ol.ler 41 nd t he
bai | adubgerhandsiguagd §f4s attataheghb%tt’vﬁsntth“ertqléw {8C dRRS AR §‘5’60I 4.

The bail arm44 is configured to pivot between a fishing-line guide posture
illustrated in FIG 2 and a fishing-line rel ease posture flipped fromthe
fi shi nguifacee ofuhdchgmisphere. 3§H0BHi]e Aeing |disptosed exh ithe FuGSde loft the3outene bai |
arm44 is attached to the distal ends of the first and second rotor arnms 31
and 32 while being allowed to pivot between the fishing-line guide posture
and thgexftbﬁé}'yngf k' Bahfleean® RSk RpicléE vadl la astied4inenial BU®S 10heTher st

bai | pport “nenber 40, attached to the distal end of the first rotor arm
31 while being allowed to pivot relative to the first rotor arm 31, and the

second, bail su St epond

r ot or QF‘thﬂﬁZgl\lﬂ%ﬁloé 6%| Etgel?ﬁdlélgh g&i ggr&?’S’S{%“hFa :j%lg %tﬁﬁgt@%@%n r’otor arm
32. [0055] The first bail support nenber 40 is attached to the outer
surface of the first rotor, arm31 while gei |  owed .to pivot reI atlve to
the fisegondgpitrugian 84¢, agdthegpinymember & t i ‘Fasguﬂ’ﬁo?‘?”

attached to the outer surface of the second rotor arm 32 while bei ng
allowed to pivot relative to the second rotor arm32. As illustrated in

FI GS. hegativeimpduve ohaht appenarddcd desligrnieftiteneandde | begausg the handlsrgwind Bt 45,
the line roller 41, and a fixation shaft cover 46. The bail 43 connects the
first bail support nenber 40 and the second bail support nenber 42. The

fixati @atiddafchbvéd® thé first protrusion 88b, the second protrusion 88c¢, and the pin member
89 as well as a T-slot groove formed in machining.
[0039] As illustrated in FIGS. 12 and 13, the handle knob la includes a tubular
member 90, a knob member 91, and an annular member 92. The tubular member 90,
made of synthetic rein, is attached to the knob shaft 1¢ while being allowed to rotate
but prevented from axially moving relative to the knob shaft 1c. The knob member

91, made of synthetic resin, is attached to the tubular member 90 while covering the
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fixed to the first bail support nmenber 40 with the tip thereof. The |ine
roller 41 is supported by the fixation shaft 45. The fixation shaft cover
46 covers the fixation shaft 45. [0056] As illustrated in FIG 2, the
tubul ar portion 30 of the rotor 3 contains an anti-reverse nechani sm 50.
The anti-reverse nechanism 50 is configured to prevent and to allow reverse
rotation of the rotor 3. The anti-rotation _nmechanism 50 jncludes a one-way
cl ut choBtieraperiphasy ot thersthuler smember 19 ofBe vagnwar megmber 94, angds (of,
clutch having an inner race configured to rotate freely. The switch
mechani sm 52 is configured to switch the one-way clutch 51 between an

act i vahininstrakRoy, iseattached @nes sike bataatpeviphpryevéhe drons temtleof thedtubular
deactivation state, i.e., a reverse-rotation perm ssion state. [0057] As
illustrated in FIG 2, the spool 4 is disposed between the first and second
rotor 1 i lin3 fSeOkndb inSerAb&O9A! t ghBeGibuRrt he

di stal %gan %f 9?%@%(}%@%%%;{0%%8 l?hfrgﬁgﬁ) the drag nmechani sm 60. As
illustrated in FIG 3, the spool 4 includes a bobbin trunk 4a, a skirt 4b,

f fl A -1l fi ' - The b ' k
ia ol | PR e Sati Pl inah s s Diasi ne ThEdish pad BTARTIBYRg, Cof

The skirt 4b is a tubular portion disposed behind and integrally forned
with the bobbin trunk 4a. The bobbin trunk 4a and skirt 4b can be a

one- pi aeankgri 90 has e rerghly THECH aroshape) anthallaws| the annagemg t%r th8Ft i on
attached to the front end of the bobbin trunk 4a. The front-flange fixation
menber 4d is configured to fix the front flange 4c to the bobbin trunk 4a.

[ 0058] afiachdd tisdresd.edOnntifel Gthed, hdre dobini pottramiofitheatubuidremskiber 9 form
a cylindrical menber with dual steps, i.e., small and | arge steps, obtained
by forging and nmachi ning al um num all oy, for instance. The bobbin trunk 4a

and th i 5 THOMEr Bedibhdrd drear i ng
56 and%gé (()il{,ﬁ’ ﬁgbggﬁ %&,g&;@%{ﬁ%ﬂ E)Igigrﬁgﬁgal??oovs\}égg%%ﬂe?ot ate. r efipherd

the rear portion of the tubular member 90 is hercin insert-molded into the knob
member 91. The tubular member 90 contains two bearings (not illustrated in the
figures) in the opposed ends of the inner periphery thereof. The tubular member 90 is
alldwed to rotate with respect to the knob shaft lc through the bearings. As
illustrated in FIGS. 13 and 14, the tubular member 90 includes a male threaded portion
90z on the outer periphery of the end that attaches to the attachment portion 87. A
female threaded portion 92a, formed on the inner periphery of the annular member 92,
is screwed onto the male threaded portion 90a for attaching the annular member 92 to
the tubular member 90. Further, the annular member 92 is fixed to the tubular

member 90 by an adhesive material. Thus, the tubular member 90 is prevented from
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[0059] As illustrated in FIG 3, the bobbin trunk 4a includes a tubul ar
portion 16, a wall portion 17, a first protruding portion 18a, and a second
protrudi ng portion 18b. The tubular portion 16 has a tubul ar shape and
allows the fishing line to be wound around the outer periphery thereof. The
wal | portion 17 is an annular portion integrally nolded with the tubular
portion 16 while being formed on the inner peripheral side of the rear end
of t hebeingsxapsysidiorthe qutsade dytor atfachmsng of the sgulmeghen 34 tq thefubylay) o
portion that protrudes forward fromthe wall portion 17. The first
protrudi ng portion 18a contains the third bearing 56 on the inner periphery
t her eofnemfee 99ec Gubdpappientmiica degigntis tdrerdibadhiceed fob thahampdie kinoh 1ahat
protrudes rearward fromthe wall portion 17. The second protrudi ng portion
18b contains the fourth bearing 57 on the inner periphery thereof. A

beari ngh@RGt | AN iPBstiated BM RIS, Of2 G 13)i thd BRY nEntR ot iaGhaknitertioe
inside of the first protruding portion 18a and the fourth bearing 57
attached to the inside of the second produci ng portion 18b. The bearing
section 55 is.attach 0 .th I ft tgbydl imer
rember PRl 06 B Eu R oheoPE o0 pERR ' iR R R S b B BT
spool receiver 20 with the rear end thereof The spool receiver 20 is
attached to the retainer_ nenber, 70 whil | ngmpreyent.ed from j

r ear waFebhes|syeh e RYCtmelyvany ?@Pﬂﬁ&ﬁ’é%ﬁﬁj_&ﬁoow‘}gs ALl“Fti"‘l‘tﬁgth;ﬁ)@d nll%ﬂ FI G
4, the spool receiver 20 is a netal ring nenber attached to the spool shaft
15 whil e being prevented from noving back and forth relative to the spool
shaft flfe tubbiarapeober ¥ aichedes20first giroteatiby 98bua secdnd pretrusiondlst atthiedf ourt h
bearing 57. Even when the drag mechani sm 60 presses the wall portion 17
rearward, the spool receiver 20 can receive the entire spool 4 due to the
st r uct Yt &ridfoDdE hridNEfcHP@Obrotr@sRINRYe ctledch dfiaxgdlr bPophesedRapfaceddifthe 15.
[0061] "As illustrated in FIG 4, the retainer nenber 70 is a tubul ar nenber
that abuts the spool receiver 20 with the rear end thereof. Further, a

tubul Ay ecr)upnegi re%g 3‘1;'tﬁ'<9 roughly-oval flatted rear portion to be insert-molded into the

knob member 91. The first to fourth protrusions 90b to 90e protrude radially
outwards from each of the opposed surfaces while being axially aligned. When the
outer periphery of the tubular member 90 is insert-molded into the knob member 91,
the first to fourth protrusions 90b to 90¢ serve to retain the knob member 91. The
knob member 91, made of rubber, is accordingly prevented from being displaced
radially outwards.

[0041] As illustrated in FIG. 2, the reel unit 2 includes a reel body 2a and a lid
member 2b (see FIG. 1). The reel body 2a includes a space in the inside thereof.

The 1lid member 2b is detachably attached to the reel body 2a to seal the inner space of
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menber 80 has a rear end that abuts the spool receiver 20 on a portion
radially outside the portion at which the retai ner nenber 70 abuts the
spool receiver 20 (see FIGS. 3 and 4). The retainer nmenber 70 is configured
to be pressed rearward by the wall portion 17. The sound produci ng nenber
80 is configured to produce sounds when a sound producing pin 81 (see FIG
3) repeatedly nmakes contact with it. The outer periphery _of the retainer
menber tROraebbadnLa: hFusther, the reekbtris? BEludgser Besd-untegididd %F?‘{?ﬁéﬁ? of
the retainer nmenber 70 is attached to a non-circular portion 15b of the
spool shaft 15 while being allowed to rotate unitarily with it. The

non- ci peatlpRitioey 61 the rddlbddy 2 dirdothie lehnheprbet 2bn of the spool shaft 15 and
has a non-circular cross section. Specifically, the outer peripheral cross
section of the non-circular portion 15b of the spool shaft 15 is a roughly
oval ng@@@ TR iGhQRReP ¢ 11013, HRARR] Bbdy Nk HRadds! £ U-ShalRQr fiblRg k68 | S
obt ai ned J l'ongitudinally cutting a pair of opposed |ateral portrons of a
columar menber with a pair of parallel planes. [0062] As illustrated in

" secoftiRundnlas 255 R pRVERN e BB SR oo th ol L RURGH-sREbIA" 72

t hrough hole 76, and a non-circul ar cross-sectional portion 77. The first
retainer portion 72 allows the third bearin 6 to pe disposed op the outer
per i phdirgctiorer ebhe Terl todyAa isieedg aklepbmetad ey 158 ag magnegium atloy 01t oy
end and thin part disposed behind the thick part or front end. The second
retainer portion 73 is disposed rearward of the first retainer portion 72.
The seabuninuet allogr parilivetratéd al Fols 21 tke reelr bddyb@ardonipiby at wotbe ddiveposed
on the outer periphery thereof. The disc portion 71 is disposed between the
first retainer portion 72 and the second retainer portion 73. The disc
porti o ehahRfh §an@'4hscitBtibRRSEchalRw 89n thdlimdeEsRicedh&@ber than the

di aneters of either of the first and second retainer portions 72 and 73.
Further, the distance froman inner periphery to an outer periphery of the

i ot SO0 e B SR PerbRE 2 3 R Tl Nl AR B0, Rlap Rl 1 0°

sum of the respective distances. Further, an outer periphery of a portion

of the thin part of the first_retainer rtion 72 is snmaller,than t out er
peri phatlpysr alwpinum allopar AsdHustrpted in § E(er it fgierfé?ntﬁﬁ’ﬂ ? ﬂaeﬁg} mFH@’ef Ersough
hole 74 has a circular axial cross section. The through hole 74 allows the
non-circul ar portion 15b of the spool shaft 15 to penetrate axially or to
pass t g fingd té He icahbodyp2a bptevyfitdiendufltsmbite theefisgbportiomafare higldes by
inserted therein fromthe rear side. The through hole 76 radially
penetrates the first retainer portion 72 and allows a pin nenber (fixation
nenber yhd Sofo? PENGh 1At dthdreiAidInRe 9bar phrt ©f3pedid eadey 21, Ridsgdsedughyhol e
76 radially penetrates the thin part of the retainer portion 72. The
non-circul ar cross-sectional portion 77 is fornmed by cutting out the front
end of the fir el at ner i :adial |y therethrough by
mllin _ronﬂtllée Fl%hg éi lrs?h&artogﬁéééscﬁs%gégi%lﬁozilpgglgj Eﬁ%a@@r@h@% a non-circul ar
axial cross section to allow the non-circular portion 15b of the spool
shaft 15 to be engaged therewith. The retai ner nenber 70.is f.ixed tq.the
spool dR8#4] 14spliustiatedim Fﬁén‘%eq‘e?@t%ﬁ“ée BC Ejmﬁ?‘e\% enslades 2 & ea&‘faélqlly
noving relative to the spool shaft 15. [0063] As illustrated in FIGS. 4, 6
and 8, the first retainer portion 72, the disc portion 71, and the second
r et ai nendpopiniomgds kr.e The fSgegehy 1 hoé denfigined talrotite togeshdroyith 8 masten a
single nenber and to include the through hole 74 axially penetrating the
inner radial part thereof The alumte treatnment is nade for the outer

per i phesehesh4if 1006 WHils the Ieindil €1is Pigeti OMhepinibhgedi $2 npshes withithe fased t he
second retainer portion 73. A plurality of adjusting washers 63 for

adj usting a back and forth position of the spool 4 is disposed about an
out er per.ipher f . LIStnH i ofil.k.Qn : i t he
Gi'sc paret 377 TR, beir 13, 18k A AR ADMapE" The Mol WortioBWE SedBRh, |

ot her words, the adjusting washers 63 are di sposed on an outer periphery of
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retainer portion 73 has an outer dianeter greater than the outer dianeter
of the first retainer portion 72. The second retainer portion 73 is thereby
allowed to retain the fourth bearing 57 having a dianmeter greater than the
di aneter of the third bearing 56. The through hole 74 is a circular through
hol e all owi ng the non-circular portion 15b of the spool shaft 15 to pass

t heret hrough. The through hole 74 has_.an inner di ter sli |y greater
han t FRIOBdt eFf-Lﬂiaé‘h@gtlé?e“&P RICPPRIANGT PEATOR &5T dias §Bwrf%ﬂ§¥ hjrgel ag
illustrated in FIGS. 4 to 8, the spool shaft 15 further includes a fenale

t hreaded hole 15c (see FIG 4) along a radial direction thereof The fenmal e
t hr eadedit [2ofhecudic a dostnberaro b4a while ticieg alowed o molate. 7S kel FitlBSaxd]l 6 and

8) formed in the first retainer portion 72. A male threaded portion 75a
(see FIG 4) of the pin nmenber 75, e.g., a hexagonal socket | ocking screw,

I's screwednt Hoptibhof g Pintordt Begadert {ighertddbyahe irb8 EROD thidhghta skeond he
retainer nenber 70 is thereby fixed to the spool shaft 15 while being

prevented fromaxially nmoving. The first retainer portion 72 includes the

non- ci Bgﬁ%% %ﬁ'eso%ﬁg Bﬁ'&{re@ﬂf{dt%. 77 on the front end thereof The

non-circ Cross-sectional portion 77 is formed by cutting out the front
end of the first retainer portion 72 by mlling. Accordingly, the

non-ci fcul ar crQss-secti ortion_77 radiall) netrates qr, extends at
Toe £ s S ket e L 3hé oSCydioh SHechantsehE 1S chRiEfed ip hove S

cross-sectional portion 77 has a non-circular axial cross section to allow
the non-circular portion 15b of the spool shaft 15 to be engaged therew t h.
[ 0064] spwlishafidrisck dnid forhGSThe spooshafhbS roveupledciol the cenies o1 Seacsposhal
portion 77 is formed by cutting out the front end of the first retainer
portion 72 by mlling to

4 through a drag mechanism 60 for moving the spool 4 back and forth. The

oscillation mechanism 6 includes a helical shaft 21, a slider 22, and an intermediate
gear 23. The helical shaft 21 is disposed below and parallel to the spool shaft 15.
The slider 22 is configured to move back and forth along the helical shaft 21. The
intermediate gear 23 is fixed to the distal end of the helical shaft 21. The rear end of
the spool shaft 15 is fixed to the slider 22 and is prevented from rotating relative to
slider 22. The intermediate gear 23 meshes with the pinion gear 12.

[0046] As illustrated in FIG. 2, the rotor 3 includes a rotor unit 7, a first cover
member 33, and a pair of a second cover member 34 and a third cover member 35.
The rotor unit 7 is allowed to rotate with respect to the reel unit 2 about an axis

extending along the back-and-forth direction. The first cover member 33 covers the
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produce a pair of parallel-opposed surfaces, i.e., surfaces that face or
oppose and extend parallel to one another. The di stance between the
paral | el -opposed surfaces is |ess than the dianmeter of the through hole 74.

As illustrated in FIGS. 5 to 7, the non-circular cross-sectional portion 77
Is formed by cutting out the center portion of the circular front end of
the first retainer portion 72 in a roughly oval shape. Accordingly % pair

of synmesrpiatt afdhgbtpr anit-shapeeiserondiconsr neaberpésoversdhg quer,sgrifaggp on the
both | ateral sides of the cut-out center portion of the first retainer
portion 72. As illustrated in FIG 5, a distance between a pair of the

par al | glfireppasedrs B1f adesenfththRird@ever neniter 36r asers et oweaburfare oba 77 is
set to be the sane as the distance between a pair of the parallel surfaces
of the non-circular portion 15b of the spool shaft 15. Accordingly, a pair
of the paralblrQppesed surfaces of the non-circular cross-sectional

[0047] As illustrated in FIG. 2, the rotor unit 7, made of aluminum alloy, for instance,
is coupled to the pinion gear 12 while being prevented from relatively rotating.
However, the rotor unit 7 is allowed to rotate with respect to the reel unit 2. The rotor
unit 7 includes a tubular portion 30, the first rotor arm 3 1, and the second rotor arm 32.
The tubular portion 30 includes a recess in the rear part thereof to contain a cylindrical
portion formed as the front portion of the reel unit 2. The first and second rotor arms
31 and 32 are connected to the opposed positions on the rear part of the tubular portion
30. Each of the first and second rotor arms 31 and 32 extends forward while being
separated from the tubular portion 30 by a predetermined distance.

[0048] As illustrated in FIG. 2, the tubﬁlar portion 30 includes a disc-shaped wall on
the inner periphery of the front part thereof. Further, the wall includes an annular
boss on the center thercof. The boss is connected to the pinion gear 12 while being
allowed to rotate unitarily with the pinion gear 12. The front part of the pinion gear

12 is engaged with the center of the boss while being prevented from relatively
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portion 77 is allowed to be fitted with a pair of the parallel surfaces of
t he spool -shaft non-circular portion 15b without a cl earance. Thus, when
assenbl ed, the parallel-opposed surfaces of the non-circular
cross-sectional portion 77 firmy contacts the spool -shaft non-circular
portion 15b. The non-circul ar cross-sectional portion 77 is formed by
mlling a pair_of opposed surfaces based on the outer .djameter (or the

i nner ®tatidger Fughes rthe mut I8 1setcapwed oee dhe Jisial %%‘Fgfﬁtlﬁd’é@gp a4 di2er ence.
In this case, the outer dianmeter (or the inner dianeter) of the first
retainer portion 72 can be shared as the common processing reference for a
pai r offhehetopamit 7 &l thembySectdsorthapasonigesthi2.nofAs dilustuated incF B8 <2, adifth onal
portion 77 and the inner diameter (or the outer dianeter) of the first
retainer portion 72. Therefore, the engaged portion of the non-circular

Cross- $e&in B8l isRAHdsed befwhbid d hﬁle@qihﬁiheguba&h@ﬁgt oOthelblx 03 abbighspool
shaft 15 canh be easily forned with high accuracy. [0065] As illustrated in

FIGS. 2 and 3, the skirt 4b is integrally or unitarily nolded in a tubul ar

shape with the, hobbin trunk. 4 C e i r ot or
S i B OEEDL B PR 18, B AP AN RO Bt N
drawi ng of alum numalloy. [0066] As illustrated in FIG 3, the front

cer am EerPrREd PEOTROT haBReT RS TeRY BhUUTTD WHaRGHS ol he odler Periphery
of the spool shaft 15, as illustrated in FIG. 9. |
[0049] As illustrated in FIG. 9, the fifth bearing 58 is a ball bearing including an
inner race 58a, an outer race 58b, and rolling elements 58c. The inner race 58a is
disposed on the outer peripheral side of the spool shaft 15. The outer race 58b is
disposed onto the inner periphery of the tip of the nut 13. The rolling elements 58c
are balls disposed between the inner race 58a and the outer race 58b. As illustrated in
FIG. 9, the collar member 59 includes a tubular portion 59a, a protruding portion 59b,
and a tightly fitting portion 59c. The protruding portion 59c¢ protrudes radially
outwards from the base end, i.c., the right-side end in FIG. 9, of the tubular portion 59a
to make contact with the base end of the inner race 58a of the fifth bearing 58. The
tightly fitting portion 59c¢ is a front end portion, i.e., the left-side end portion in FIG. 9

of the tubular portion 59a for tightly fixing the collar member 59 to the fifth bearing 58.
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di aneter thereof foreward. The front flange 4c is interposed and fixed
between the bobbin trunk 4a and the front flange fixation nmenber 4d. The
front flange fixation menber 4d is screwed into a fenale threaded portion
formed on the front-end inner periphery of the tubular portion 16 of the
bobbin trunk 4a. [0067] As illustrated in FIG 3, the front flange fixation
menber 4d includes a tubular nmale threaded portion on the rear-end outer
peri ph@hy tightlyebftingrhertival $9¢ ks bertaddisdyt owwards tocrassiadthierim of e el e

t hreaded portion of the bobbin trunk 4a. The nmale threaded portion is
allowed to contain the plural drag plates 62 of the drag nmechanism 60 in

the i npgie F8r oMMETHLh Bahfy shandafthe [ONGBlonARal thiefifth beaihd 58 i &itachedt he
drag nechanism 60 is configured to brake rotation of the spool 4. The drag
nmechani sm 60 includes a drag regul ation knob 61 and the drag plates 62. The

d t
e LP B GOUKP B SO RIE BORA afBb g EAShIBP Ly et oo

conflgured to brake the spool 4 when pressed by the drag regulatlon knob

O OTeEh bt PREL T P SR B AL B PR 38y 3B o

fishing-line rel ease posture and the first and second ball support nenbers
40 and 42 are thereby pivoted. Under this condition, an angler casts a

fi shi ngeripbienyofl thetspowi sipft he whilehthaFollan enember Jhis ti&hﬂbfxﬁxed to the fifth

bearing 58. Minute wobble can be herein reliably inhibited between the fifth bearing
58 and the collar member 59 due to the structure in which the collar member 59 is
tightly fitted to the fifth bearing 58.

[0050] As seen in FIG. 2, the first cover member 33 is structured to cover the rear
part of the rotor unit 7 while being disposed in the surrounding of the tubular portion
30. The second cover member 34 covers the first rotor arm 31 from the outside while
being coupled to the first rotor arm 31 by a fixation bolt screwed into the first rotor
arm 31.

[0051] As illustrated in FIG. 2, the second cover member 34 is joined to the first
cover member 33 and the first rotor arm 31 to form a three-dimensional curved plane.
The distal end of the second cover member 34 is cut out in a roughly semicircular

shape to dispose a first bail support member 40 to be described therein.
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finger of his/her hand grasping the fishing rod. The fishing line is
accordingly released with high nonentum due to the weight of a tackle. Wen
the handle 1 is rotated in the fishing-line winding direction after the
tackle lands in water, the rotor drive nmechanismb5 rotates the rotor 3 in
the fishing-line winding direction. A bail tripping mechanism (not
illustrated in the fig ures%ﬁreturns the bail arm44 to the fishing-Iline

wi ndi nf0g3dt vheillmeatedsin FHPali the third pevergnember B8 qonerselly sseeid feted.
Accordingly, release of the fishing line is stopped. [0071] Wen w nding
the fishing line, the handle 1 is rotated in the fishing-line w nding

di r ect aff.32Rebat ttenowkidehehtandimg fixed té than sedontiedtdroatn82rint epad ¢haough
the face gear 11 and the pinion gear 12. The rotor 3 is accordingly

rot at ed. V%en the rotor 3 is rotated, the fishing line, guided to the line

e refai ner member 70 includes the non-circular cross-sectional
.portion 77 The non- C|rcular Cross- sectlonal portlon 77 is formed by
cutting out, the fron t{ht eflrst ret {; The
non- ci g‘é‘iﬂngr CRYFsE* Efl ona i § %Veﬁm e{ at’[oetshbe\c/)gwl Elgetx %Jr%gs at
the front end of the first retal ner portlon 72. The non circul ar

cross-sectional portion 77 has a non-circular, axial cross, section to allow
t he nomamberudhenpdheisspondroter a3 jodrhathreeslimgnyienghnguiyst RIASewi t h.
Thus, the non-circular cross-sectional portion 77 of the

The fixation bolt herein has a function of supporting a second bail support member 42
(to be described) while allowing it to pivot, as we.ll as a function of fixing the third
cover member 35 to the rotor unit 7.

[0053] As illustrated in FIG. 2, the first bail support member 40 is attached to the
outer surface of the distal end of the first rotor arm 31 while being allowed to pivot
relative to the first rotor arm 31. A line roller 41, configured to guide the fishing line
to the spool 4, is attached to the tip of the first bail support member 40. On the other
hand, the second bail support member 42 is attached to the outer surface of the distal
end of the second rotor arm 32 while being allowed to pivot. A bail 43, formed by
bending a wire rod in a roughly U shape, is fixed between the line roller 41 and the
second bail support member 42. The aforementioned components, i.e., the first bail

support member 40, the second bail support member 42, the line roller 41 and the bail
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retainer nenber 70 is formed to engage with the non-circular portion 15b of
t he spool shaft 15. Therefore, the inner periphery of the first retainer
portion 72 and the non-circular portion 15b of the spool shaft 15 can be
fitted without any clearance. This prevents wobbl e of the retainer nenber
70. Further, the non-circul ar cross-sectional portion 77 is herein formed
by cutting out the front end of the first retainer portion 72 by mlling

for radBdbry ajwieanmi4 der gwiding thatishine bre ppi thespeck bt af hebaihafmidgis 72

Si nul t aneously, the non-circular cross-sectional portion 77 includes a

configured to pivot between a fishing-line guide posture illustrated in FIG. 2 and a
fishing-line release posture flipped from the fishing-line guide posture.

[0054] As illustrated in FIGS. 1 to 3, the bail arm 44 is attached to the distal ends of
the first and second rotor arms 31 and 32 while being allowed to pivot between the
fishing-line guide posture and the fishing-line release posture. The bail arm 44
includes the first bail support member 40, attached to the distal end of the first rotor
arm 31 while being allowed to pivot relative to the first rotor arm 31, and the second
bail support member 42, attached to the distal end of the second rotor arm 32 while
being allowed to pivot relative to the second rotor arm 32.

[0055] The first bail support member 40 is attached to the outer surface of the first
rotor arm 31 while being allowed to pivot relative to the first rotor arm 31. Similarly,
the second bail support member 42 is attached to the outer surface of the second rotor
arm 32 while being allowed to pivot relative to the second rotor arm 32. As
illustrated in FIGS. 1 and 2, the bail arm 44 includes the bail 43, a fixation shaft 45,
the line roller 41, and a fixation shaft cover 46. The bail 43 connects the first bail

support member 40 and the second bail support member 42. The fixation shaft 45 is
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pair of parallel-opposed surfaces. Therefore, the outer dianmeter (or the

I nner dianeter) of the first retainer portion 72 can be shared as the
comon processing reference for a pair of the parallel-opposed surfaces of
the non-circular cross-sectional portion 77 and the inner dianeter (or the
outer diameter) of the first retainer portion 72. Therefore, the engaged
portion of the non-circular cross-sectional portion. 77 wi

non- ci fizad dp thedirslobail sEpRATt menbgsodf) wiknthe 4B thegobe Bla%ﬁllny rf)ﬁ%éa 1§ t h

hi gh accuracy. Consequently, wobble of the retainer nenber 70 can be
prevented easily and reliably
supported by the fixation shaft 45. The fixation shaft cover 46 covers the fixation

shaft 45.

[0056] As illustrated in FIG. 2, the tubular portion 30 of the rotor 3 contains an
anti-reverse mechanism 50. The anti-reverse mechanism 50 is configured to prevent
and to allow reverse rotation of the rotor 3. The anti-rotation mechanism 50 includes
a one-way clutch 51 and a switch mechanism 52. The one-way clutch 51 is a roller
clutch having an inner race configured to rotate freely. The switch mechanism 52 is
configured to switch the one-way clutch 51 between an activation state, i.e., a
reverse-rotation prevention state, and a deactivation state, i.e., a reverse-rotation
permission state.

[0057] As illustrated in FIG. 2, the spool 4 is disposed between the first and second
rotor arms 31 and 32 of the rotor 3. The spool 4 is also attached to the distal end of
the spool shaft 15 through the drag mechanism 60. As illustrated in FIG. 3, the spool
4 includes a bobbin trunk 4a, a skirt 4b, a front flange 4¢, and a front-flange fixation
member 4d. The bobbin trunk 4a allows the fishing line to be wound around the outer

periphery thereof. The skirt 4b is a tubular portion disposed behind and integrally
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OTHER EXEMPLARY EMBODI MENTS [0073] (a) The shall ow spool has been
exenplified in the aforenenti oned exenpl ary enbodi nent. However, the spool
of the present invention is not limted to the above. The present invention
is applicable to any other suitable spinning-reel spools. [0074] (b) In the
af orenenti oned exenpl ary enbodi nent, two bearings, i.e., the third and
fourth bearings 56 and 57, are used as the bearing section_ 55. However, the
bear i nfprsesltwish tBSbobbin dtunkida t dchetephbite trapl e anggkire 4R pande aeyPIgci ngl e
beari ng may be used as the bearing section 55. [0075] (c) In the

af orenenti oned exenpl ary enbodi ment, the pin nenber 75, e.g., a hexagona

socket yhRgki MemBEF.eVThé frots fdngonc fis ¥ilngetdiemert ponton aeathed t3Qhé Gronhe
spool shaft 15. However, the method of fixing the retainer nmenber 70 to the
spool shaft 15 is not limted to the above. [0076] (d) In the

af or emgpg 1,9 %@b@ﬁﬁﬁﬁg}ﬁﬁ(ﬂf"bﬂfg FERE-f12h 58 AXRAGH mERRI R isZQnkiZufed B /X 11 NY

menber . wever spool receiver 20 may I nclude a convexo-concave
portion on the periphery thereof. Further, the spool receiver 20 may be

Phe. coRlielBntARBR BoRE RGO TEME Mool T ocei ver 20 i n con uncli on with

rotation of the spool 4.
[0058] As illustrated in FIG. 3, the bobbin trunk 4a and the skirt 4b form a
cylindrical member with dual steps, i.e., small and large steps, obtained by forging and
machining aluminum alloy, for instance. The bobbin trunk 4a and the skirt 4b are
attached to the spool shaft 15 through a third bearing 56 and a fourth bearing 57 while
being allowed to rotate.
[0059] As illustrated in FIG. 3, the bobbin trunk 4a includes a tubular portion 16, a
wall portion 17, a first protruding portion 18a, and a second protruding portion 18b.
The tubular portion 16 has a tubular shape and allows the ﬁshing line to be wound
around the outer periphery thereof. The wall portion 17 is an annular portion
integrally molded with the tubular portion 16 while being formed on the inner
peripheral side of the rear end of the tubular portion 16. The first protruding portion

18a is a tubular portion that protrudes forward from the wall portion 17. The first

protruding portion 18a contains the third bearing 56 on the inner periphery thereof.
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[0077] (e) In the aforenentioned exenplary enbodi nent, the non-circular
cross-sectional portion 77 is fornmed by mlling. However, the non-circul ar
cross-sectional portion 77 nay be formed by any ot her suitable machining
met hods. [0078] (f) In the aforenentioned exenplary enbodi ment, the
non-circul ar cross-sectional portion 77 is cut out to have a pair of the
paral | el -opposed surfaces. However, the shape of the non-circul ar

cr oss- Jbetscoord ppyruding pertion 18btis|4 mbular pastiondhappirudss ety aad fromm
non-circul ar cross-sectional portion 77 is fornmed by cutting out the front
end of the first retainer portion 72 by machining to have a non-circul ar
axi al gosalispsitioan Al | sgontieromdiig pertian IBir tontaink3he dbutthédeapogl
shaft 15 to be engaged therewith. [0079] In understanding the scope of the
present invention, the term"conprising” and its derivatives, as used

her ei 15720 thé‘tlﬁﬂélﬁﬂeﬁéﬁﬂ;h% tﬂe%fensieﬂewig%e&m{ 5SPRCinhMe W} oP'tRS 4HRE Of
the stated features conponents, groups, integers, and/or steps,
but do not excl ude the presence of other unstated features, elenents,

, d . f I
wor s Revhg 36 Hiacaet o cE B R Bl BiOPrpuibe BRRRR, i 300 WROBMLE®. "2,

their derivatives. Also, the terns part " "section,"” "portion," "nenber,"
or "elenment” when used in the singular can have the dual rmeaning of a
si ngl e bparing &7 aitashed 40 ithéyﬂl?ﬁdq)af%!& sgeondsradpeipginertion dé8cr il @egqqaengr esent
invention, the following directional terns "forward, rearward, above,
downward, vertical, horizontal, below and transverse" as well as any ot her
si mi | are@tidess$ iDMedchie@toshe gl shaft tisaheowdhr ettbubmrseine membei Hywhelel .
Accordingly, these terns, as utilized to describe the present invention
should be interpreted relative to a spinning reel equipped with a spinning
reel S%%pfg %1 lé&ré&’% YUoGrdS THY Pahin¥r WiGsber @ty a dR0IMTFeddivaierl GthSteh as
"subst an a about," and "approxi matel y" as used herein nean a
reasonabl e annunt of deviation of the nodified termsuch that the end

nave baB SHbURRT, (THeAPEPba et id 10 botneneibafs SR b TATE T

to those skil I ed in the art fromthis disclosure that various changes and
nodi fications can be nmade herein w thout de artlng fro scope of the
i nvent ibsingpreyenticdfepm maiag sppwiRabeel é‘ll‘a‘ﬂf’s eGHARE THER mB F?Qle f or egoi ng
descriptions of the enbodi nents according to the present invention are
provided for illustration only, and not for the purpose of limting the

i nvent i[006Gls defillmechtéd it AEG.appbadpaolaleaciner 20k 4 heital rengiingalbenatiached

to the spool shaft 15 while being prevented from moving back and forth relative to the
spool shaft 15. The spool receiver 20 indirectly abuts the rear end of the fourth
bearing 57. Even when the drag mechanism 60 presses the wall portion 17 rearward,
the spool receiver 20 can receive the entire spool 4 due to the structure in which the
spool receiver 20 is fixed to the spool shaft 15.

[0061] As illustrated in FIG. 4, the retainer member 70 is a tubular member that abuts

the spool receiver 20 with the rear end thereof. Further, a tubular sound producing
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VWHAT IS CLAI MED | S: 1. A spinning reel spool support structure
novably attached to a reel unit to nove in a back-and-forth direction
relative to the spool to allow a spool to be rotatably attached onto a
spool shaft having a non-circular portion with a non-circular axial cross
section at least in a front end portion thereof, the spinning reel spool
support structure conpri sing: a bearing_section disposed on an inner
per i phereyntes 80Hwmssprsar end Hest labutsi thg speek teepivetgP ontd pertionaadisgdy outyda| | ow
the spool to rotate relatively; a retainer menber having a retainer portion
having an outer periphery, the bearing section being disposed on an outer
peri phﬁ[ey?@ftiohh& whichithe retaliick imdémbé Thabugthbabeolhweeivgr 20dkec BI@E. 2xi al
cross section and an inner periphery, the inner periphery of the through
hol e being axially penetrated by the non-circular portion of the spool

shaf t %ﬁ@'ﬂ)ba%etr%tafiﬁa%eg?dgg A &Oearm%tﬁua b 1 PRIs&EFédranad bofhli wailf or med

by cutting’out a front en the retal ner portion by machining, the
non-ci rcul ar

portion 17. The sound producing member 80 is configured to produce sounds when a
sound producing pin 81 (see FIG. 3) repeatedly makes contact with it. The outer
periphery of the retainer member 70 retains the bearing section 535, whereas the inner
periphery of the retainer member 70 is attached to a non-circular portion 15b of the
spool shaft 15 while being allowed to rotate unitarily with it. The non-circular
portion 15b is a front end portion of the spool shaft 15 and has a non-circular cross
section. Specifically, the outer peripheral cross section of the non-circular portion
15b of the spool shaft 15 is a roughly oval shape. The cross-sectional shape of the
non-circular portion 15b is obtained by longitudinally cutting a pair of opposed lateral
portions of a columnar member with a pair of parallel planes.

[0062] As illustrated in FIGS. 4 to 8, the retainer member 70 includes a first retainer
portion 72, a second retainer portion 73, a disc portion 71, a through hole 74, a through
hole 76, and a non-circular cross-sectional portion 77. The first retainer portion 72

allows the third bearing 56 to be disposed on the outer periphery thereof. The first
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cross-sectional portion having a non-circul ar axial cross section engagi ng
the non-circular portion of the spool shaft; and a fixation nenber fixing
the retainer nenber to the spool shaft preventing the retai ner nenber from
axially relatively noving. 2. The spinning reel spool support structure
according to claim1, wherein the non-circul ar cross-sectional portion has
a cut-out shape that radially extends at the front end of the retainer

por t i ometain®r pottors 2 has aghick dartsyospntsensiyand thin pa disnosad bekigd the thick| ai m
2, wherein the non-circul ar cross-sectional portion is fornmed by mlling.

4. The spinning reel spool support structure according to claim3, wherein
t he nopagidcibar efd.0SThe setdmhadtaiper tpoatdond3 ia dispesedtreshveqrd ¢ihthe firstl udes

a pair of parallel-opposed surfaces.
retainer portion 72. The second retainer portion 73 allows the fourth bearing 57 to be
disposed on the outer periphery thereof. The disc portibn 71 is disposed between the
first retainer portion 72 and the second retainer portion 73. The disc portion 71 has
an outer periphery having a diameter greater than the diameters of either of the first
and second retainer portions 72 and 73. Further, the distance from an inner periphery
to an outer periphery of the disc portion 71 can be greater than the respective distances
of either the first and second retainer portions 72 and 73, and can be greater than the
sum of the respective distances. Further, an outer periphery of a portion of the thin
part of the first retainer portion 72 is smaller than the outer periphery of the thick part
of the first retainer portion 72. The through hole 74 has a circular axial cross section.
The through hole 74 allows the non-circular portion 15b of the spool shaft 15 to
penetrate axially or to pass through the inner periphery thereof when the spool shaft 15
is inserted therein from the rear side. The through hole 76 radially penetrates the first

retainer portion 72 and allows a pin member (fixation member) 75 to penetrate

therethrough. More specifically, the through hole 76 radially penetrates the thin part
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5. The spinning reel spool support structure according to claim4, wherein
the bearing section includes a first bearing and a second bearing di sposed
rearward of the first bearing, and the retainer portion includes a first

retai ner portion having the non-circul ar cross-sectional portion on a front
end thereof, the first bearing being disposed on an outer periphery of the

first retainer_ portion, and second retai ner portion dispose rd of
the firo§tth¢ getaingsPodes i7dn, Thseanaeisrlan gx5s 1 ﬁag aﬁ@ﬂaﬁl%ﬁgéadfe asut er
peri phery of the second retainer portion. 6. The spinning reel spoo

support structure according to claimb5, further conprising
cutting out the front end of the first retainer portion 72 to penetrate radially

therethrough by milling. The non-circular cross-sectional portion 77 has a
non-circular axial cross section to allow the non-circular portion 15b of the spool shaft
15 to be engaged therewith. The retainer member 70 is fixed to the spool shaft 15 by
the pin rrlember 75 while being prevented from axially moving relative to the spool
shaft 15.

[0063] As illustrated in FIGS. 4, 6 and 8, the first retainer portion 72, the disc portion
71, and the second retainer portion 73 are integrally molded with aluminum alloy to
form a single member and to include the through hole 74 axially penetrating the inner
radial part thereof. The alumite treatment is made for the outer peripheries of the first
retainer portion 72, the disc portion 71, and the second retainer portion 73. A
plurality of adjusting washers 63 for adjusting a back and forth position of the spool 4
is disposed about an outer periphery of the first retainer portion 72 on the front side of
the disc portion 71, and abuts the front surface of the disc portion 71. In other words,
the adjusting washers 63 are disposed on an outer periphery of the thin part of the first

retainer portion 72 and abut the front surface of the disc portion 71. The second
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a disc portion disposed between the first retainer portion and the second
retainer portion, the disc portion including an outer periphery haying a

di aneter greater than dianeters of either of the first and second retainer
portions. 7. The spinning reel spool support structure according to
claim6, wherein the first retainer portion further includes a radial

t hrough hole, and the fixation nenber penetrates through the radial through
hol e. r@ainEheostpm B rigpsrazebutep didmetep goeaters thancthgrautercdiometergot thecfiestm 5,
wherein the first retainer portion further includes a radial through hole,
and the fixation nenber penetrates through the radial through hole. 9.

The spi&Rined pofdn FROOITheURPORd réthinde ottt ds as dhagby allohaidmoretaihahei n th
non-circul ar cross-sectional portion has a cut-out shape that includes a

pair of parallel-opposed surfaces. 10. The spinning reel spool support

Sor uct WGP el 89 ylata%iqg i@ﬁggn}etefﬂfgféa@éﬂhm At ECH Be i @SSPREtIeONal
The through hole 74 is a circular through hole allowing the non-circular portion 15b of
the spool shaft 15 to pass therethrough. The through hole 74 has an inner diameter
slightly greater than the outer diameter of a circular portion of the spool shaft 15. As
illustrated in FIGS. 4 to 8, the spool shaft 15 further includes a female threaded hole
15¢ (see FIG. 4) along a radial direction thereof. The female threaded hole 15¢
communicates with the through hole 76 (see FIGS. 5, 6 and 8) formed in the first
retainer portion 72. A male threaded portion 75a (see FIG. 4) of the pin member 75,
e.g., 2 hexagonal socket locking screw, is screwed into the female threaded hole 15¢ of
the spool shaft 15. The retainer member 70 is thereby fixed to the spool shaft 15
wh.ile being prevented from axially moving. The first retainer portion 72 includes the
non-circular cross-sectional portion 77 on the front end thereof. The non-circular
cross-sectional portion 77 is formed by cutting out the front end of the first retainer

portion 72 by milling. Accordingly, the non-circular cross-sectional portion 77

radially penetrates or extends at the front end of the first retainer portion 72. The
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11. The spinning reel spool support structure according to claim 10,
wherein the non-circular cross-sectional portion has a cut-out shape that
i ncludes a pair of parallel-opposed surfaces. 12. The spi nning
reel spool support structure according to claim1l, wherein the bearing
section includes a first bearing and a second bearing di sposed rearward of
the first bearing, and the retainer portion includes a first_retaiPer

por t i onohrmiticntprtonessrenstionalcpattionciiobas & aenraralarpariel grsoaedion onllang
thereof, the first bearing being disposed on an outer periphery of the
first retainer portion, and a second retainer portion disposed rearward of
the fi pgdnéetataler ppafda b of the specbsitifbeRtd bgehgiged therspoged on an out er
peri phery of the second retainer portion. 13. The spinning ree
spool support structure according to claim 12, further conprising

[0064] As illustrated in FIGS. 4 to 8, the non-circular cross-sectional portion 77 is
formed by cutting out the front end of the first retainer portion 72 by milling to
produce a pair of parallel-opposed surfaces, i.e., surfaces that face or oppose and
extend parallel to one another. The distance betwcen the parallel-opposed surfaces is
less than the diameter of the through hole 74. As illustrated in FIGS. 5 to 7, the
non-circular cross-sectional portion 77 is formed by cutting out the center portion of
the circular front end of the first retainer portion 72 in a roughly oval shape.
Accordingly, a pair of symmetric roughly arc-shaped portions (see FIGS. 6 and 7) is
left on the both lateral sides of the cut-out center portion of the first retainer portion 72.
As illustrated in FIG. 5, a distance between a pair of the parallel-opposed surfaces of
the non-circular cross-sectional portion 77 is set to be the same as the distance between
a pair of the parallel surfaces of the pon-circular portion 15b of the spool shaft 15.
Accordingly, a pair of the parallel-opposed surfaces of the non-circular cross-sectional
portion 77 is allowed to be fitted with a pair of the parallel surfaces of the spool-shaft

non-circular portion 15b without a clearance. Thus, when assembled, the
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a disc portion disposed between the first retainer portion and the second
retainer portion, the disc portion including an outer periphery having a

di aneter greater than dianeters of either of the first and second retainer
portions. 14. The spinning reel spool support structure according to
claim1l1, wherein the non-circular cross-sectional portion has a cut out
shape that includes a pair of parallel-opposed surfaces.

spi nni parallebbpppssd| susfagpoef th@tnq;k@mléara@:r@é%a?qﬁgm@bPelrt&nrﬂﬁﬁﬂn%h%?%ﬁﬂst he
bearing section includes a first bearing and a second bearing di sposed
rearward of the first bearing, and the retainer portion includes a first

r et ai netfe Holistnft hawidigeuldreporeion clisbe ulBire mumeisewdec tiosaakctpord iporti@n7a fr ont
end thereof, the first bearing being disposed on an outer periphery of the
first retainer portion, and a second retainer portion disposed rearward of

|t02re| L'hésf;f/o h hgg%g% (E:)&%d iy glfﬁgr pSELORGRR3Ma08] eI the dlitemamarbtan(dinheut er
portion.

inner diameter) of the first retainer portion 72 as a processing reference. In this case,
the outer diameter (or the inner diameter) of the first retainer portion 72 can be shared
as the common processing reference for a pair of the parallel-opposed surfaces of the
non-circular cross-sectional portion 77 and the inner diameter (or the outer diameter)
of the first retainer portion 72. Therefore, the engaged portion of the non-circular
cross-sectional portion 77 with the non-circular portion 15b of the spool shaft 15 can
be easily formed with high accuracy.

[0065] As illustrated in FIGS. 2 and 3, the skirt 4b is integrally or unitarily molded in
a tubular shape with the bobbin trunk 4a to cover the tubular portion 30 of the rotor 3.
The skirt 4b is formed by processjng a thin metal plate obtained by drawing of
aluminum alloy.

[0066] As illustrated in FIG. 3, the front flange 4c is a scratch-resistant annular

member made of metal or hard ceramics. The front flange 4c is slanted to expand the

diameter thereof foreward. The front flange 4c is interposed and fixed between the
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16. The spinning reel spool support structure according to claim 15,
further conprising a disc portion disposed between the first
retainer portion and the second retainer portion, the disc portion

i ncluding an outer periphery having a dianeter greater than dianeters of
either of the first and second retai ner portions. 17. The spinning reel
spool support structure according to claim1l, wherein the hearing section

i ncl udbebbinf irusk 4paadithg front fangscBretione meanher dids polsuireat tiange IFatipRe
first bearing, and the retainer portion includes a first retainer portion
having the non-circular cross-sectional portion on a front end thereof, the
first hemibarotdel ngedtedioned fomakntlouidad patiophferyedfont the fronsend étrer ner
portion, and a second retainer portion disposed rearward of the first

retai ner portion, the second bearing being disposed on an outer periphery

of the S86R04 JrahatiifliaPRitioAN6 of the bobbin trunk 4a.
[0067] As illustrated in FIG. 3, the front flange fixation member 4d includes a
tubular male threaded portion on the rear-end outer periphery thereof. The male
threaded portion is screwed into the female threaded portion of the bobbin trunk 4a.
The male threaded portion is allowed to contain the plural drag plates 62 of the drag
mechanism 60 in the inner peripheral space thereof.
[0068] As illustrated in FIG. 2, the drag mechanism 60 is configured to brake rotation
of the spool 4. The drag mechanism 60 includes a drag regulation knob 61 and the
drag plates 62. The drag regulation knob 61 is screwed onto a male threaded portion
15a (see FIG. 5) formed on the tip of the spool shaft 15. The drag plates 62 are
configured to brake the spool 4 when pressed by the drag regulation knob 61.
[0069] Next, operations and actions of the spinning reel will be explained.
[0070] In casting, the bail arm 44 is flipped to the fishing-line release posture and the
first and second bail support members 40 and 42 are thereby pivoted. Under this

condition, an angler casts a fishing rod while hooking the fishing line with the index
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18. The spinning reel spool support structure according to claim 17,
further conprising a disc portion disposed between the first
retainer portion and the second retainer portion, the disc portion
i ncluding an outer periphery having a dianeter greater than dianeters of
either of the first and second retainer portions. 19. The spinning reel
spool support_ structure according to claim 18, wherein the first retainer
por t i oAlnEgF tafehisihes| hands raspmg e dihgigHotol &he aﬁﬂ“’f‘ﬁe‘“ﬁ i%ltaicﬁ?f'dﬁ%gt}%er
penetrates through the radial through hole. 20. A spinning ree
conprising: a handle; a rotor;

released with high momentum due to the weight of a tackle. When the handle 1 is

rotated in the fishing-line winding direction after the tackle lands in water, the rotor
drive mechanism 5 rotates the rotor 3 in the fishing-line winding direction. A bail
tripping mechanism (not illustrated in the figures) returns the bail arm 44 to the
fishing-line winding posture. Reverse rotation of the rotor 3 is thercby prevented.
Accordingly, release of the ﬁshing.line is stopped.

[0071] When winding the fishing line, the handle 1 is rotated in the fishing-line
winding direction. Rotation of the handle 1 is transmitted to the rotor 3 through the
face gear 11 and the pinion gear 12. The rotor 3 is accordingly rotated. When the

rotor 3 is rotated, the fishing line, guided to the line roller 41, is wound onto the spool

[0072] According to the foregoing spool 4, the retainer member 70 includes the
non-circular cross-sectional portion 77. The non-circular cross-sectional portion 77
is formed by cutting out the front end of the first retainer portion 72 by milling. The
non-circular cross-sectional portion 77 radially penectrates or extends at the front end of

the first retainer portion 72. The non-circular cross-sectional portion 77 has a
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areel unit relatively rotatably supporting the handl e and the rotor;
a spool disposed at a front of the rotor and being configured to have
fishing |ine wound around an outer periphery of the spool, the spool having
a spool shaft noving back and forth relative to the reel unit in response
to rotation of the handle, the spool shaft having a non circular portion
with a non-circul ar, axial cross section on a front end H ok ﬁhaft;
and a SeBAiraNFARal geyssectipa tagligm t?efﬂio%e‘af"c“éartﬂﬁtl%dé Oftt @ SRl sartlg reel
spool support structure having
15 to be engaged therewith. Thus, the non-circular cross-sectional portion 77 of the
retainer member 70 is formed to engage with the non-circular portion 15b of the spool
shaft 15. Therefore, the inner periphery of the first retainer portion 72 and the
non-circular portion 15b of the spool shaft 15 can be fitted without any clearance.
This prevents wobble of the retainer member 70. Further, the non-circular
cross-sectional portion 77 is herein formed by cutting out the front end of the first
retainer portion 72 by milling for radially penetrating the front end of the first retainer
portion 72. Simultaneously, the non-circular cross-sectional portion 77 includes a
pair of parallel-opposed surfaces. Therefore, the outer diameter (or the inner
diameter) of the first retainer portion 72 can be shared as the common processing
reference for a pair of the parallel-opposed surfaces of the non-circular cross-sectional
portion 77 and the inner diameter (or the outer diameter) of the first retainer portion 72.
Therefore, the engaged portion of the non-circular cross-sectional portion 77 with the
non-¢ircular portion 15b of the spool shaft 15 can be easily formed with high accuracy.

Consequently, wobble of the retainer member 70 can be prevented easily and reliably.

OTHER EXEMPLARY EMBODIMENTS
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a bearing section disposed on an inner periphery of the spool, the bearing
section supporting the spool to allow the spool to rotate relatively, a
retainer nenber having a retainer portion having an outer periphery, the
bearing section being disposed on an outer periphery of the retainer
portion, a through hole having a circular axial cross section and an inner
peri phery, the inner peripherﬁ of the through hole being axially penetrated
by t he[¢@&3]ci(er Thashpdewispaobhas brensexsaplifask in theqfprsagatioged eypmplagyd a
non-circul ar cross-sectional portion forned by cutting out a front end of
the retainer portion by machining, the non-circular cross-sectional
por ti oenibadimenta Howeict Cthleapoalkoiheqresemt sibantion igngaljimigdith¢haebewd. r cul ar
portion of the spool shaft, and

The present invention is applicable to any other suitable spinning-reel spools.

[0074] (b) In the aforementioned exemplary embodiment, two bearings, i.¢., the third

and fourth bearings 56 and 57, are used as the bearing section 55. However, the

bearing section 55 is not limited to the above. For example, only a single bearing

may be used as the bearing section 535.

[0075] (¢) In the aforementioned exemplary embodiment, the pin member 73, e.g., a

hexagonal socket locking screw, is used for fixing the retainer member 70 to the spool

shaft 15. However, the method of fixing the retainer member 70 to the spool shaft 15

is not limited to the above.

[0076] (d) In the aforementioned exemplary embodiment, the spool receiver 20 is a

metal ring member. However, the spool receiver 20 may include a convexo-concave

portion on the periphery thereof. Further, the spool receiver 20 may be provided with

a sound producing mechanism configured to make contact with the convexo-concave

portion of the spool receiver 20 in conjunction with rotation of the spool 4.
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a fixation member fixing the retainer nenber to the spool shaft preventing
the retainer nenber fromaxially relatively noving.

[0077] (e} In the aforementioned exemplary embodiment, the non-circular
cross-sectional portion 77 is formed by milling. However, the non-circular
cross-sectional portion 77 may be formed by any other suitable machining methods.

[0078] (f) In the aforementioned exemplary embodiment, the non-circular
cross-sectional portion 77 is cut out to have a pair of the parallel-opposed surfaces.
However, the shape of the non-circular cross-sectional portion 77 is not limited to the
above as long as the non-circular cross-sectional portion 77 is formed by cutting out
the front end of the first retainer portion 72 by machining to have a non-circular axial
cross section allowing the non-circular portion 15b of the spool shaft 15 to be engaged

therewith.

[0079] In understanding the scope of the present invention, the term “comprising” and
its derivatives, as used herein, are intended to be open ended terms that specify the
presence of the stated featurcs, elements, components, groups, integers, and/or steps,
but do not exclude the presence of other unstated features, elements, components,
groups, integers, and/or steps. The foregoing also applies to words having similar
meanings such as the terms, "including," "having," and their derivatives. ~Also, the
terms “part,” “section,” “portion,” “member,” or “element” when used in the singular
can have the dual meaning of a single part or a plurality of parts. As used herein to

describe the present invention, the following directional terms “forward, rearward,
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above, downward, vertical, horizontal, below, and transverse” as well as any other
similar directional terms refer to those directions of a spinning reel. Accordingly,
these terms, as utilized to describe the present invention should be interpreted relative
to a spinning reel equipped with a spinning reel support structure as normally used.

7 &6

Finally, 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.

[0080] While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent 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 defined in the appended claims. Furthermore, the foregoing 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.
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Claims:
1. A spinning reel spool support structure movably attached to a reel unit to move in a
back-and-forth direction relative to the spool to allow a spool to be rotatably attached onto a
spool shaft (15) having a non-circular portion (15b) with a non-circular axial cross section at
least in a front end portion thereof, the spinning reel spool support structure comprising:

a bearing section (55) disposed on an inner periphery of the spool, the bearing
section supporting the spool (15) to allow the spool to rotate relatively;

a retainer member (70) having

a retainer portion (72, 73) having an outer periphery, the bearing
section (55) being disposed on an outer periphery of the retainer portion,

a through hole (74) having a circular axial cross section and an inner
periphery, the inner periphery of the through hole (74) being axially
penetrated by the non-circular portion (15b) of the spool shaft from back to
front,

a fixation member {75) fixing the retainer member (70) to the spool shaft
(15) preventing the retainer member from axially relatively moving
characterized in that the retainer (72, 73) portion has a non-circular cross-sectional portion
(77) formed by cutting out a front end of the retainer portion (72, 73) by machining,
the non-circular cross-sectional portion (77) having a non-circular axial cross section
engaging the non-circular portion (15b) of the spool shaft; and wherein the non-circular
cross-sectional portion (77) has a cut-out shape that radially extends at the front end of the
retainer portion, the cut-out shape radially penetrating the front end of the retainer portion

(72, 73).

42



2. The spinning reel spool support structure according to claim 1, wherein the non-

cireular cross-sectional portion is formed by milling.

3. The spinning reel spool support structure according to any one of claims 1 to 2,
wherein
the non-circular cross-sectional portion has a cut-out shape that includes a pair of

parallel-opposed surfaces.

4. The spinning reel spool support structure according to any one of claims 1 to 3,
wherein
the bearing section includes a first bearing (56) and a second bearing (57) disposed
rearward of the first bearing (56), and
the retainer portion includes
a first retainer portion (72) having the non-circular cross-sectional portion on
a front end thereof, the first bearing (56) being disposed on an outer
periphery of the first retainer portion, and
a second retainer portion (73) disposed rearward of the first retainer portion,
the second bearing (57) being disposed on an outer periphery of the second

retainer portion.

5. The spinning reel spool support structure according to claim 4, further comprising
a disc portion (71) disposed between the first retainer portion (72) and the second
retainer portion (73), the disc portion (71) including an outer periphery having a diameter

greater than diameters of either of the first and second retainer portions,
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6. The spinning reel spool support structure according to claims 4 or 5, wherein
the first retainer portion (72) further includes a radial through hole (76), and the

fixation member (75) penetrates through the radial through hole (76).

7. A spinning reel comprising:

a handle (1);

a rotor (3);

a reel unit (2) relatively rotatably supporting the handle and the rotor,

a spool (4) disposed at a front of the rotor and being configured to have fishing line
wound around an outer periphery of the spool, the spool (4) having a spool shaft (15)
moving back and forth relative to the reel unit (2) in response to rotation of the handle (1), the
spool shall (15) having a non circular portion (15b) with a non-circular axial cross section on
a front end of the spool shaft; and

a spool support structure axially fixed to the spool, the spinning reel spool support

structure having the features according to any one of claims 1 to 6.
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