SPI NNI NG REEL SPOCL SUPPCORT 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
whi ch is hereby incorporated by reference. BACKGROUND
Fi el SPINNING RERL &P OIS ESShRUGEHREN

I
st RO TSR RENCE IR R AT AP ERATRNSL Y, g

a spool onto a spool shaft in a rotatable state.
[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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Background Art [0003] Conventional spinning reels
include a reel unit, a rotor, and a spool. The ree
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
rear enpioftnjoblial trakool AR ganwge snembrigsidisnased wndhg rgar end of the
skirt. The bobbin trunk allows a fishing |line to be
wound around the outer periphery thereof. Further, the
bobbib @Rk tSimnkasddirivg the spaclar shahbert & dttached acie dhe spool shaft
the inner periphery thereof The skirt is a
| ar ge- di anet er tubul ar portion disposed on the rear
while %@%gggrév@ﬁteﬁoﬁghlnnfoﬁlﬁfé@ THe aRUhAm TSR §ireléntditBORPESH from
on t rear end of the bobbin trunk. Sinmultaneously,
the annul ar nmenber is attached onto the spool shaft

. wWhile bein revented from.myving.. Th nnul.ar. M.
movinlg EPRIFC 1 REE BB {PGERDIP g e Lahy SRS o g circular,
menber includes a roughly-oval, i.e., non-circular,
t hrough hole in the radjal inner parf of _the annul ar
throughehalern thiheadipdineerragt af therngili menkes s Therapengie i rough
t he spool -shaft front end portion having a
non-circular cross section while being prevented from
hole ik adtgichad).onte théepoaksmiofranheenklr pottiodr bayisgianbngircular cross
reels, the bobbin trunk contains conponents such as a
drag nechani sm having a plurality of drag plates.
ic ; ingl d1QRES chadk YT th&FRIrt GRES SPinnin
ano%ﬁg@#%gggggﬁﬁggaégfgggggg%2%4640 descri bes a spool %fﬁ 8
the aforenenti oned type attached onto a spool shaft

through.a bearing,.e.q. I arj nga..i.n : :
rects, 8¢ RS SR oO%ai Spmnndfts B, Aoere iz havins o

the inner periphery of the bobbin trunk.

Si mul t aneously, the bearing is attached onto the outer
pluralggafgkiag plages. t he spool shaft while being prevented

fromrotating. Further, the inner periphery of the

bearing is retained by a tubular retai ner nenber
[0004haFémgeramplec ullapamholLeid-Then r daténier ApplidationabBublication  No.

annul ar menber with the rear end thereof while being

pressed rearward by the bobbin trunk. Further, the

JP-A-2002-204640 describes a spool of the aforementioned type attached onto a spool
shaft through a 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. Simultaneously, the bearing is
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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retai ner nmenber includes a through hole intersecting
the spool shaft. On the other hand, the spool shaft
i ncludes a fenal e threaded portion comunicating with
the through hole of the retainer nenber. A pin nenber,
e.g., a hexagonal socket |ocking screw, is screwed
into and penetrates through the through hole of th
retaingremgmper inlnees 2 Ahepughehale fatessachpg 43@ $ppek shadh o@ﬂtthe other
spool shaft. The retainer nenber is thereby fixed to
t he spool shaft while being prevented fromrotating.
hand, The spebhisheft inehides ahéermale tiveddedt pertimmnodmmumicatiag with the
with the rear end thereof for preventing the spool
fromnoving rearward. Therefore, the drag plates can
throughthdlé %%%ﬁéire&ﬁﬁéfﬂﬁfe%ﬂ%y agtdiN HdhiBer! B, ek AEBARIGICKBR locking
05] I'n sone cases, an angler | oosens t he dr ag
nechanlsn1of the spinning reel of this type to enpl oy

f hi fi h
scrowy B3k e s endiuss REeRR AT FrbtdFnbl St haings gomber

pl at es, havi ng pressed rearward, reduce backmard

pressure. Wien the pressure of %g & ates %
and thecismed threpded, pemsion ef theicnash s ¢ Jgfangrgpember is thereby
pressing the retainer nmenber rearmard Accordi ngly,
wobbl e may occur between the retainer nenber and the
fixed spdad spodiishaftswhile desieg phavesfraofroshadtatingavThe retainer member
non-circul ar cross section, penetrates the circular
hol e of the retainer nenber and the structure produces
hereinatift th@fanh Q48 FhmBECHAN HleeRhPRE IThBRLWESA pkdi@nting the spool
retai ner nenber and the spool shaft. Wbble in the
ret ai ner nenber may bl ock snoot h back-and-forth
from é?ovﬂggrg‘tﬁ?ﬁ%&ﬁ &‘?’1@9 %f [%%O%L%T%ﬁ \égaer% rl%a reSSGd rearward by
Application Publlcat|on No. JP-A-2005-000103 descrlbes
a spinning reel with a wobble prevention nmenber
activagipg s dipgBeeha@iydnces between a circul ar portion of a
retai ner nmenber and a non-circular portion of a spoo
shaft. The wobbl e prevention nmenber herein has a cross
[0005% elnt somme wedeshenl angten lodeens Hhp arag mdsbarismaefithsespinning reel of
According to the spinning reel, clearances can be
reduced between the circul ar portion of the retainer
this t;r&rtheémﬁasi thitecsNRRcatchény fikh pad tthe Nikefintdeenas Fizbings haWhen the
h the Structure that the wobble prevention nenber,
haV|ng the cross section matched wth the

I e I

menber can be prevented [ 0007] According to the

pressiF o IR oS He® PRNE AEeBISct TRECe AL AP0 g PEp feduces

of the retainer nenber and the non-circular portion of
t he spool shaft wth the structure that the wobble
pressyre dfoe préssingnthelistainéramiempen rearward. sdecpuhnghat stobhlaynay occur
the cross-sectional shapes of the clearances, is
attached to the clearances. In this case, homever, t he
betwebRIR¢ fetainer 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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preventi on nmenber is an individual conponent separate
fromthe retai ner nmenber. Therefore, the nunber of
conmponents is increased in the entire spool.
Si mul t aneously, a | arge nunber of steps is required
for assenbling the spool. As a result, nanufacturing
cost of the spool may be increased. Further
and the 3pdo] shefiar AMekhle in theyesrinecncmbenEay blok %;m%tén 'Q?Fk -and-forth
portion of the retainer menber and the non-circul ar
portion of the spool shaft. Therefore, a very thin
mover@tdfahpsgxdnt i on menber is desirable for fitting into
the small clearances. In other words, it is difficult
to formthe wobble prevention nenber suitable for the
[0006Eb?¥eso?\%n e hﬁ?&neﬁt@&%] dﬂa@vb‘éb@v‘{la‘i;ant]bﬁdﬁﬁﬁﬁef?atbﬁt Abblication
e apparent to those s led in the art fromthis
di scl osure that there eX|sts a need for an inproved

pustGPpRNG . LD PR SRR R ebtle evenon

retai ner nmenber in a spinning reel spool. This
i nvention addresses this need in the art. as well as

membex piérchsddasclearpness hatveenacormlapmatignofipretpggemember and a
skilled in the art fromthis disclosure. SUMVARY
[ 0009] A spinning reel spool support structure

non-ciacer gortipr of a dpoodtshatpedheiwobhle alvbyendionamiesdet dieeein has a
reel unit to nove in a back-and-forth direction to
all ow a spool to be

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

4



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 includes a
bearing section, a retainer nenber, and a fixation
menber. The bearing section is disposed on an inner
prevensiomi piseyber 3§ anhindéyidsal epmpenepspREate gram dhe ggtingrgmember.
all ow the spool to rotate. The retainer nmenber
i ncludes a retainer portion, a through hole, and a
Therefo®é)-the hatibef of taaporsats isoinateapat in the enfiespoei ai Semultaneously,
portion allows the bearing section to be di sposed on
an outer periphery thereof The through hole has a
a larde! WOHEE H1@lpsCliOSRqRftel! B a8RGhRdOWRe LERol.  As a result,
““hon-circular portion of the spool shaft to penetrate
axially through an inner periphery of the circular
ortion fromback to front. The nop-circular .
mantGyeioast pHsI o8t PegPe Loregka ByTeh Frpra] clgarances are
front end of the retainer portion by machining. The
non-circul ar cross-sectional_ portion has, a )
produggshbetwesnl the eixquar oD gbdhe setainsr npPRet gad the non-circular
non-circul ar portion of the spool shaft to be engaged
therewth. The fixation nenber fixes the retainer
portiofieabelic spodlhshahooThakidre, hovenyethint woblder pteaiemiéon member is
menber from axially nmoving. [0010] According to the
spi nning reel spool support structure of the first
desiraﬁ%oﬁ)?tﬁttihEQHgﬂ@ QRE1 TR ces S TROMRE Words Uitk naffiddlt to form
the front "end of the retainer portion by nachining.
The retai ner nenber includes the non-circul ar

r,0Ss-sect.i onal .porti.o Vi on-.Gl l ar axia
the W@’rbg‘% gresvggflf)% m%l?eglslug\%ﬂ][eh ar ﬁ}b%@%‘{%cu “gl;t{‘%% ition of the
spool shaft to be engaged therewith. The non-circul ar
cross-sectional portion of the retainer er |s .
[0008he L@ivieve 9f b 8bW &, [t pHH hﬁowpﬁf%tdparhowﬁﬁgﬁ ipthe gat from this
spool shaft. The inner periphery of the retainer
menber and the non-circular portion of the spool shaft
disclosare thet flier¢ edisvi 4 meed fanyn énparedcspiniding reel withug epinning reel
prevents wobble of the retainer nenber. Further, the
non-circul ar cross-sectional portion is forned by
spool SHpHdrGtrRtthrd REplek Bk eRTlY 200 religbll el ebilenf Raetaift Mymber in a
machi ning. Therefore, thée inner dianeter (or the outer
di anmeter) of the retainer portion can be shared as the

.___conmp rqgcessing. refere e t 1y efef1Qf

. . t Qﬁ%l | th

Spmmflﬁere’leﬂﬁg?&dl zrr?r.‘é g?\se%fggnt %d???ges% %\ltﬁgrn%\lgnglgr and the. o0 o
non-circul ar cross-sectional portion. The non-circul ar

cross-sectional portion can Qe thereby easily.fqrned
needsyphiehnwhberaang Q&ﬂfe@&ﬁ%aiﬁ‘e&ql?‘? iR, thearh o fhig disclosure.
retai ner nenber can be prevented easily and reliably.
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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[0011] Further, it may be assuned that the
non-circul ar cross-sectional portion is forned by
press work or injection nolding. However, the
fol |l ow ng drawbacks occur when press work or injection
nol ding is used. Sinply put, a round/chanfered edge is
produced by punching the retainer menber in press
axial quosk secifar ehdeast impefrent enddortonthereed e FRiRBingFeel spool
the retainer menber froma die/dies in injection
nol di ng. Therefore, a pair of surfaces of the
suppoftGhrueture ihe hdey DBsarkRCidction) a petrinien mentreysaebla fixation member.
the non-circular portion of the spool shaft, nmay be
slanted wi thout being parallel to each other.
The b ﬂ:'cﬂgntiﬁdfs §s&f sk iker PeiiphOSAst h8 5B while supporting the
conttast, the nhon-circular CroSs-sSectional portion’is
cut out by machining. Therefore, the engaged surface
f the non-ci.rcul ar crass-sectional. portiqn W th.th .
spool i, 1EY BR BT HBPIR of hE Readish Sraneftarelodsy Eisbtdpldlhogtion. a
wi th high accuracy w thout producing the
af orement i oned drawbacks related to press work and .
throughnhelet resth amemasireplarmengss-so@ismak pertiathe Fhs EGtHBET ReTHinDy allows
can be further reliably prevented with the
non-circul ar cross section forned wth high accuracy
the bdabidg2decion pb rbei digposed! oms pnalutaupgaplergttherepfir eThe through hole
according to a second aspect relates to the spinning
reel spool support structure according to the first
has a 88005t axiWh&o8) Bedth?, BRA aAbWs Yh@hok/cRRta? PoktiON 8T the spool shaft
portion has a cut-out shape radially penetrating the
front end of the retainer portion. According to the

o poR BRI TAOS HEPBLhRhI M5 SR oA B oo v

be processed without greatly limting the size of a
machi ning_ tool . Sinultaneously, the other portion af

front. FEhesPRILFITSHAF CToSESEFtiRNal POrHRN ichormed by ting pps fbﬁf,ont end of
is prevented fromeasily interfering with the other
portion of the non-circular cross-sectional portion,

the retaiabugordor by machining.cuThe nonesscudec tiossrsedningl [portion has a
processi ng the non-circular cross section of the
non-circul ar cross-sectional portion with high

non-cHEEI4F 3kl 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
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[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 fornmed by mlling.
According to the spinning reel spool support strugture .
shaft tofberengaged therewsitect The RenTrbicular CEQssccHPBalPAHER iogﬂaq retainer
portion can be easily formed with high accuracy,
especi ally when the non-circular cross-sectiona
membpoist hearain eijaged svith theimoneéirpdanportionafigbe epdoalushiadic esThe inner
[0014] A spinning reel spool support structure
according to a fourth aspect relates to the spinning
peripHePf bf BRORkaiRPRGMbeS hhd! Bl Hich-8eetasibbAidnCo fORe spbol diaft can be
fiTst to third aspects, wherein the non-circular
cross-sectional portion has a cut-out shape including
a.pair of parallel- e ur f . rdi -
fitted §afiut afy R ucsd o R v e R ERS e PRl P Foember.
aspect, wobble of the retainer nenber can be prevented
easily and reliably by form ng the non-circul ar
Furthgsothe Ran-gRcylpe cesssrotaony portion 1s &5@?5933/0%?1% [94pthe front end
including a pair of parallel surfaces and by engagi ng
the parallel surfaces of the spool-shaft non-circular
of thepecthinen poirtibn thye naahaling| - Thoeded, the fimwesdiefmetdre(or the outer
non-circul ar cross-sectional portion. [0015] A
spi nning reel spool support structure according to a
diametér) bR (1RSREGher FobATah bel SHAr&PAI N R@n{BEN pEfRRSLing reference for
support structure according to one of the first to
fourth aspects, wherein the bearing section includes a
first bearin ri . i .
the oner Giumdfct (of Hllineh FEARRE), e, RRiAERAREE BEPINAGh-ciroular
includes a first retainer portion and a second
retainer paortion, The first{ retainer.portion has the
cross-efiicsial QUATHPNcr 6. SERIGTSHAT FEREPETHONR LG, Suhe thereby
thereof The first retainer portion allows the first
bearing to be disposed on an outer periphery thereof
easilyfoemseé oatid hight icneacyp orGdrsaqientlyi, synbdéelof dur igbgigetomember can
the first retainer portion. The second retainer
portion allows the second bearing to be disposed on an
bepug@h&ﬁfﬁgﬂ?@hQEMUﬁh?IGOf. According to the spinning
reel spool support structure of the fifth aspect, the
spool can be stably supported by two bearings, i.e.,
[001 li h %u{rihretc' Lig a&ﬂ?y $eC 00 AP Ufc dod0difdul 4 éﬂsﬁ-@b&%ﬂa"? Sortion is
pool “support” structure according to a sixth aspect
relates to the spinning reel spool support structure

according to the fifth ect, wherein t spi nni n
formegdehy p@ﬁ%&oﬂg appYPeLeR Poldibze HoWSvar éﬁ%@%‘ﬂa.“@@ks oceur
portion di sposed between the first retai ner portion

and the second retainer portion. The disc portion )
when ipnessudek arinjection 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

7



outer periphery having a dianmeter greater than the
di aneters of the first and second retainer portions.
According to the spinning reel spool support structure
of the sixth aspect, the first bearing and drag pl ates
are allowed to be disposed forward of the disc plate
whereas the second bearing is allowed to be di

the nonecireudardpertionhed theswoaéerafsnmap/o'@mﬂ]an?@dsmthﬁpheemgeu'afallei to
spool support structure according to a seventh aspect
relates to the spinning reel spool support structure

cach Ak&Or dagrdiaganehebtrubiaré disclosaed desding in empsst,sthe non-circular
wherein the first retainer portion further includes a
t hrough hole allowi ng the fixation nmenber to penetrate

cross-SdbBoRLNEEI0A is LECAI Ty adifinipe SIHenERoRE th@@hg@g@ﬂ%'urface of the
support® structure of "the seventh aspect,
non circul ar cross sectlonal portlon and the t hr ough

are forme he f|r

non-cifgpRe s <Sr e iARsligh "t B BEhAL A Lo BRILERS, he spools shat
formed relative to a structure in which the
non-ci rcul ar. cross-sectional portjon |sﬂ%orned in &g

can bg formed withi high arsrracynwihaut produsingy rementiqnsd drgwbacks
in the second retainer portion. [0018] Overal |,
according to the structure disclosed herein, the

related &b giresar worknbed ingcfion meolding. c Ufhusp gvahbie ofighé retainesrmdember
of the retainer portion in the spinning reel spool by
machi ni ng. Further, the retainer nmenber includes the

can bARH: TEHARY frbPsted RGiH @R&on-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



portion having the non-circular axial cross section to
all ow the non-circular portion of the spool shaft to
be engaged therewith. Therefore, wobble of the
retai ner nenber can be prevented easily and reliably.
[0019] These and ot her objects, features, aspects, and
advant ages of the present invention wi|l becone i
non-ciggigar ErSst§ctips enkyk by |sacessingnhthegpen-clgplar (fgoss section of the
followi ng detailed description, which, taken in
conjunction wth the annexed draw ngs, discloses a
non-ciptidhectoestsestivadl penionokithigglpreseady.i nventi on. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0020] Referring now to
the attached draw ngs which forma part of this

[0013P" WIsHiRhing! 1261 85941 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



[0021] FIG 1 is a side view of a spinning reel

according to an exenplary enbodi nent; [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

enl arged partial cross-sectional side view of a )
spool-skafhinparciteiiasarortion wittethseparpielrgpnased surtagss efylie non-circular

spool; [0025] FIG 5 is an enlarged perspective view

of conponents related to the
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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attachnment of the retainer nenber; [0026] FIG 6 is an
enl arged perspective view of the retai ner nenber;
[0027] FIG 7 is an enlarged front view of the

retai ner nenber; [0028] FIG 8 is an enl arged
cross-sectional side view of the retainer nenber;
[0029] FIG 9 is an enlarged cross-sectional  si de vie

outer periphsrpdweing adinmeter arepteh thag thectinmstersofghe dirat and, Second

t he spinning reel;

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 Vthe 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 se\-renth 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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[0030] FIG 10 is a perspective view of a handl e of

the spinning reel; [0031] FIG 11 is an enl arged

per spective view of conponents related to the

attachnment of a handle armof the handle; [0032] FIG

12 is an enl arged perspective view of a handl e knob of

_the handle; [0033] FIG 13 is an enl arged ) X

portiog heyingshetnopneircudagexioh epsppeqtios qqé}%ﬁa%th&ﬂ&%}-cgﬁﬁaf portion of

[0034] FIG 14 is an enlarged perspective view of a

tubul ar portion of the handle knob.
the spool shaft to be engaged therewith. Therefore, wobble of the retainer member

can be prevented easily and reliably.
[0019] These and other objects, features, aspects, and advantages of the present
invention will become apparent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed drawings, discloses a
preferred embodiment of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] Referring now to the attached drawings which form a part of this original
disclosure:
[0021] FIG. 1 is a side view of a spinning reel according to an exemplary
embodiment;
[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 retainer member

and the periphery thereof in the spool;
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DETAI LED DESCRI PTI ON OF THE EXEMPLARARY EMBODI MENTS
[ 0035] Sel ected enbodi nents of the present invention
will now be explained with reference to the draw ngs.
It will be apparent to those skilled in the art from
this disclosure that the follow ng descriptions of
t he enbodi nents of the present invention are rovi de
[0025% o FIG} | Lgisr af | gHatgedy PEFRCHbYC FEeWt RE sRIMPRIKELyfrelated to the
limting the invention as defined by the appended
clainms and their equivalents. [0036] As illustrated in
attachiefit of thearesqinemimombegel , according to an exenpl ary
enbodi nent, includes a handle 1, a reel unit 2, a
rotor 3, and a spool 4. The reel unit 2 supports the

[00261aREGE6 1s b cAlak QW p&iSp Rl Bevk Jfhd Ritaln8r mEfbeEOt Or 3

Is rotatably supported at the front of the reel unit
2. The spool 4 is configured to wind a fishing |ine

L ph I
10027 (¥, 7T B PRLBCH Y bR 3Gl B ERer 10 ST,

aIIovved to nove back and forth. The handle 1 is

achable to either the rig Pt side or, the left si
[0023])]‘ Fllﬁ68 it ap eplgrgedceross-sectional side view of the retainer mem er,

[0029] FIG. 9 is an enlarged cross-sectional side view of components related to the
attachment 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 components related to the
attachment of a handle arm of the handle;
[0032] FIG. 12 is an enlarged perspective view of a handle knob of the handle;
[0033] FIG. 13 is an enlarged cross-sectional side view of the handle knob; and
[0034] FIG. 14 is an enlarged perspective view of a tubular portion of the handle
knob.

DETAILED DESCRIPTION OF THE EXEMPLARARY EMBODIMENTS
[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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[0037] As illustrated in FIGS. 1 and 2, the handle 1
i ncludes a handle arml|b, a knob shaft Ic and a handl e
knob la. The handle armIb (see FIG 1) is attached
onto a distal end a handle shaft 85 (see FIG 2) while
bei ng prevented fromrotating relative to the handle
~ _shaft 85. In other words, the handle armlph and handle
disclogyrgrthaigthe fpHowing deserivjions oh thg pabodipeents, b the pregentanvention
(see FIG 1) is a stick-shaped nenber fixed onto a
front end of the handle arm|b. The handle knob | a
are prOsged AbGilldstrationadrgandcharfoo thdputposd of Amhifing thevihvérdion as
being allowed to rotate and prevented fromaxially
noving relative to the knob shaft Ic. As illustrated
definddbFHE agia@mdéd@aﬁﬁé"%@tlﬁ'iﬂ@d&yélént@. stick-shaped menber
produced by machi ning of alum num all oy. The handl e
armlb includes an armportion 86, a first attachnent

orti 7 nd ecpnd hoent ., p i 8 e
[0036gr ﬁ%’isp gﬁ]tlslf%‘frge(géni ? I§' s?’i & %ﬁ%ﬁ‘g‘l rﬁtglr’t ?‘%énorg%ge E?Jl %-lg exemplary
fromthe distal end of the handle shaft 85 in a radia
outward direction of the handl e shaft 83. The arw& )
embodigrent.daciydes amapdlenb|a ! umhe, RitPL Sa@pa @HPERt 4por b el unit
87 is a plate-shaped portion forned on the front end
of the armportion 86 for attaching the knob shaft Ic
2 suppdwes ¢he hasdle FItG. allyw thihchandboidtearstahndrite ppt i3ois B8atably
is a hem spheric portion forned on the base end of the
armportion 86 for attaching the distal end of the
suppof@ldl ehé ARhE oBthd AR @hR-2. TNEhAEFBAOS 15! W fHRréd tAweRd@BKishing
arm and the distal end thereof bends towards the ree
unit 2. The first attachnment portion 87 includes a

in TSI PRGN PR g0 sy (o o

hol e 87a while being allowed to rotate. [0038] As

illustrated in FIGS, 10 and 11, the second af.tachnent

the rops wisﬂe Esmgsaqlaow 9 BRVE bRck F’é‘im%‘?r)t/h-f i iﬁﬁgwﬁe%dﬁ gftgphable to
end of the handle shaft 85 to the handle armlb by a
pi n menber 89. The second attachnment portion 88

eitherithe rigtiesida on ¢l Iyphside o8 rezl finitsk pr ot rusi on 88b, and
a second protrusion 88c. The hem sphere 88a has a
hem spheric outer peripheral surface. The first and

[0037F €AQNUubh el 46 FOGS. 3G daM)dhS8endleat inulrles BRLEdld draiMb, a knob
the inner surface (the surface opposed to or facing
the reel unit 2) of the hem sphere 88a. A first

shaft ﬁ@ragﬁgi‘ hgﬁ)chg é%%% {g | 'f‘flf hahdi¥ %ﬁ‘[ TBqss Fige 1? if Sttached onto a
protrusion , 1.€., along a direction intersecting
the handl e shaft 85 and the protruding direction of

oo S o e B R ion S e b o e

88c, i.e., along a direction intersecting the handle
shaft 85 and the protruding direction of the second
the hyrdbe rsheftods 8Br othRewbidssttherhindbecemd thrasdghandde shaft 85 are
88d and 88e communicate with a through hole forned in
the distal end of the handle shaft 85 (not illustrated
integrally irb@atdl@uUr The khbb dhaftdl € (BATG.8Y ik $tidhihapetinedber fixed
to the handle armlb by the pin nenber 89 inserted
into these three through holes that comunicate with
onto £860t IS thd Iﬂgléyereﬁ{n EE.o.t T8 HARARSE Y ?l}ailégfes?ﬂ}f 1Y &lattached
outer surface on the inner surface thereof, i.%e.,
the surface opposed to or facing the reel unit 2 and

i mul t.aneous osite tq the outer, peripheral .
onto sy KaeS ity hE ABRY Diri aflgwdd Gnisthiel hd Pt from axially

protrusion 88c includes a second outer periphera

surface 88g on the inner suwface thereof, i.e., the
surface opposed to or facing the reel unit 2 and

simul taneously opposite to the outer periphera

surface of the hem sphere 88a. The first and second

outer surfaces 88f and 88g form a hypothetica



i ncluding the hem spheric outer peripheral surface of

the hem sphere 88a. In other words, in

t hr ee- di nensi onal Euclidean space, there exists a

point that is |ocated a fixed di stance or

substantially fixed distance fromthe points on the

outer peripheral surface of the hem sphere 88a aq
movingifelafivede taminciodiit| oyt Af riTaiet BF. Uhdhghgndle arm 1b is a

Further, a tubular handl e guard 84 is attached between

t he reeI unit 2 and the inner peripheral surface of
stick-dhiaped arensih @redBd twhinaehinénggf diveposmdaltny. t HEhobarsilelerm 1b

of the outer periphery of the handl e shaft 85, as

depicted with a dotted line in FIG 10. The handl e
includgéJ a3 g'o?tlcﬁ{ BBCHEGrst RetaeRRchOpSANA 8BNAAd @l ecbh@ attachment

Irst protrusion 88b, the second protru3|on 88c, and
the pin nenber 89. In this case, the structure

. prgyvent.s negative inpact Sah f .
portloﬁ t‘@ hgﬁlﬁ gmg pggt&%rb §§ps a S (gk éFaepe% uﬁ rg g e%?erﬂﬁﬁ%qpmﬁ the distal
: covers the first protrusion 88b, the second protrusion
88c, and the pin nmenber 89 as |1 T-sl ot grogve
end of thenkandn shalt 5 ripryradiglopsaprhdineption of she fandiershas 85. The
12 and 13, the handle knob | a includes a tubular
menber 90, a knob nenber 91, and an annul ar nenber 92.
arm porttort B6utar beehdibrw 90Thodirst attashmemte portione B, isi & plate-shaped
attached to the knob shaft Ic while being allowed to
rotate but prevented fromaxially noving relative to
portwh%rﬂﬁ@& Bnsthaftort end UTahK ek argfor ARERInQf the knob shaft 1c
synthetic resin, is attached to the tubular menber 90
whi |l e coverlng the out er perlphery of the tubular

theretgf(gg?? ,FI lat t 20K e%%l e ou??orﬁgrgl%gger y %Fhlgﬁﬂgnc portion

front end of the tubular menber 90 mhlle bei ng
di sposed in f nt of the, kn menbe 1. The
formegromibe base pad phithe Fm §9ﬂt%§$ 65 anching b digtat 80P the nandre
pol yacetal. The front end of the tubul ar nmenber 90 has
a roughly circular shape and all ows the annul ar menber
shaft 82 thevetoe &ftteamire dottiver 8@ s a Cnantkharnpiahé thedistal endrthgreof bends
portion of the tubular nenber 90, excluding the front
end, is flattened in a roughly oval shape. The outer
towar@@tueoteet ¥n@f2. t NEhe Bt ap@Ckieit Fértiohes7 Rlldes amideth Béle 87a.
is herein insert-nolded into the knob nmenber 91. The
tubul ar nmenber 90 contains two bearings (not
e f r n
The sfiglc bl Riph bt (BR3¢ Ao MEL NN Tixeico the
allowed to rotate with respect to the knob shaft 1 c
through the bearings. As illustrated in FIGS. 13 and
thm“&lhl,lo}te%gat"lﬁlﬁu‘? ?mﬁé’%@@‘?edé@ P1f-udes a nmal e threaded
portion 90a on the outer periphery of the end that
attaches to the attachnment portion 87. A female
[0038] hrfsa déustated inF1G3a, 10 endeld , ofet spsond rastachaenp pertjorpB8 is a
the annul ar nmenber 92, is screwed onto the male
t hreaded portion 90a for attaching the annul ar menber
pOl’th%ZfOE' @ighﬂg _xliﬂ% ks diRRilead o9@he Fratidibehaft 8B ao alibhiadle arm 1b by a
nber 9 i xed to the tubul ar nenber 90 by an
adheS|ve materi al. Thus, the tubular nenber 90 is

pin mBBLERbE dehE QUond 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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bei ng exposed to the outside due to attachnent of the
annul ar nenber 92 to the tubular nenber 90. Good
appear ance design is thereby achieved for the handle
knob Ia. [0040] As illustrated in FIGS. 12 and 13, the
knob menber 91 is a nmenber for insert-nolding the
tubul ar menber 90 therein. The knob nmenber 91 is
outer gleripheral rsubfaee. slbp Best ARG §erongyPINTUSIHS of F1y ét}ldo$80 Pfotmde
SEPTONTMm As illustrated in FIG 14, the tubul ar
menber 90 includes a first protrusion 90b, a second
inward taim Wké dmedQarface (thersdrfacebppsiedniodfrdfacargdthe reeluniiih 2) of the
protrusi on 90e on each of a pair of opposed surfaces
of the outer periphery of the roughly-oval flatted
hemisgﬁ‘é}re PO L 'A"ﬁr&@tﬂ?@ugl{‘ﬁ%fet 39®ligl %efa‘l‘ltyofdrﬂl%dkiﬁocﬁe FRP Bfotrusion
1. The first to fourth protrusions™90b to
protrude radlaIIy outwards from each of the opposed

sur f.aces mhl n xially align h

88b, 3o BNEE A PHOR PTG A el S5 g5 A Do DRyt direction
into the knob nenber 91, the first to fourth

protrusions 90b to 90e serve tq retain the knob

of thegfirst DrRriHoRS Retrpwhersas apggend thrppghdple §3e ec@&rgﬁﬁgfpvned in
prevented from bei ng displaced radially outwards.
[0041] As illustrated in FIG 2, the reel unit 2

the second poesuson 88t, hegdwnlda adireatibn dnteescbng 2he heedle Shaft 85 and
1). The reel body 2a includes a space in the inside
thereof The Iid nmenber 2b is detachably attached to

the prbt}%d r%eéhr@&gﬂl Fethe%eesid pidifusitiesssSPapie: Afst anbieet&@d through
body Further, the reel unit 2 includes a reel-unit
guard 2d to cover the rear portlons of the reel body

holes é?&az{]r% gg% 801{11%15}%%3& ngl%l | nc‘? i es & fpnln%ﬁtlﬁjhg qhétgl end of the

fishing rod attachment | eg 2c extended upmards from
upper portion thereof in_a back-a d fort
handlggshed Rocol TSR] Moy gio)o hasbeatichght s tghtly fixed to
al l oy such as magnesium alloy or alum numalloy. As
illustrated in FIG 2, the reel body 2a contains a
the hamli©armr by by rtee pam nsmer #dimsertod dinfol thieso three dhromigh rhodes that
in the inner space thereof. [0043] For exanple, the
lid nmenber 2b is made of light netal alloy, e.g.
comnﬁﬂg&@é Wi addnoothef. almeibdtrprotiudivn 8% dnlcludet raaﬁﬁd olufer surface
1, the front part of the lid nmenber 2b is fixed
to the reel body 2a by two fixation bolts while the
e rg den b :
881 op tfl(e gnfq%esh}’%gg t%ér??f] i4e ﬁle %ﬁrgﬂ% togédzgo ogl}%dlgg t%é P& unit 2
away fromthe rotor 3, is fixed to the reel body 2a by

a single fixation bolt
and SImultargeously oppos?te to the outer peripheral surface of the hemisphere 88a,

whereas the second protrusion 88¢ 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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[0044] As illustrated in FIG 2, the rotor drive

mechani sm5 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 which the handle 1 is

fixed. The pinion gear 12 meshes with the face gear

11. The pinion gear 12 has a tubul ar shape. The fr
including theohemisphadc putaraperipralisurfacerqiiig lteélllﬁhléefﬁcﬁsér én other

by a nut 13 while penetrating through the center of

the rotor 3. The axial internmediate portion of the
wordspimihoee-d@nensichal Euslipegor spade bthetehexists el paini thalistlocatedla fixed

a first bearing 14a while being allowed to rotate.

Simlarly, the axial rear end portion of the pinion
distan8E8f s&l?stérﬁla?fljrpﬁ%& gidtdNée thsin tRE boﬁﬂé bn2hé BuRY@Rripheral surface

second bearing 14b while being allowed to rotate.

[0045] As illustrated in FIG 2 the oscillation

chani s ur.ed t f

of the fEERSHCEE 84 pR0 SHHa¢ HHfiERa sfo T Gusly BRI Ies BATkh BB, Further

center of the spool 4 through a drag mechanl sm 60 for

the spool 4 back and forth. The, OSCIC!;l atj

a tubulchae Brerd, Wb i aliachad e ween therveet Uit 2 and fliegmen peripheral

and an internedi ate gear 23. The helical shaft 21 is

di sposed bel ow and parallel to the spool shaft 15. The
surfacs| ofielte J2miispleoafsSaumddlet beimgyvdispassd andthicoputsidel ofighe outer

the helical shaft 21. The internediate gear 23 is

fixed to the distal end of the helical shaft 21. The

penphre? fofefe Rindl&18heRoRd, shatpicded w&hfh@iﬂteﬂohﬁé‘]@nsﬂlmem The
and is prevented fromrotating relative to slide

22 The internedi ate gear 23 neshes with the plnlon

5058 BRSPS 8, R ot iy B, e

a pair of a second cover nenber 34 and a third cover
menber 35. The rofor unit 7 [ altpn dtorotate wt
second @papsion $8chand dBe pimimember 3 i°85% 8 SuRgTe brevents
al ong the back-and-forth direction. The first cover
menber 33 covers the
negative impact on the appearance design of the handle 1 because the handle guard 84

entirely covers the first protrusion 88b, the second protrusion 88¢, 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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rear part of the rotor unit 7. The second cover nenber

34 covers the outer surface of a first rotor arm 31,

whereas the third cover nenber 35 covers the outer

surface of a second rotor arm 32. [0047] As

illustrated in FIG 2, the rotor unit 7, made of

al um num al l oy, for instance, is coupled to the pinion
outer qaiphery i the Beilar premben O8. f b aapglar veeber 92, made of

rotating. However, the rotor unit 7 is allowed to

rotate with respect to the reel unit 2. The rotor unit
alumifutnndlloigés agathddubato her duten pdfphéryeof thesfronoend ofirthe tubular

31, and the second rotor arm 32. The tubul ar portion

30 includes a recess in the rear part thereof to
membePYRWhiR B¥inbN@isb6&d ROTHéMRNof hEBH0BSmichfbel rPNt The tubular

portion of thg reel unit 2. The first and second rotor

arms 31 and 32 are connected to the opposed positions

on.t.he rear .par f the tubul ar, porti on,30 ch
memtgh9b ¥ wifie 98B abPE sbHP H R ARt "o o PR O the tubutar
forward whil e being separated fromthe tubular portion
30 by a predeterm ned distance. [0048] As iIIustrgteg
membiep 961 leas 2, roughlyt gisgniar shapeiasd alpwhdhe gagulgr member 92 to be
di sc-shaped wall on the inner periphery of the front
part thereof. Further, the wall includes an annul ar
attachedsthetsont heOg etht esthehdmadf a Tdae hosioni ef dbartebtlad member 90,
the pinion gear 12 while being allowed to rotate
unitarily with the pinion gear 12. The front part of
exclu%ilﬁg thE B ef82ls AfktdredSRAARRGHN bhall peentrde odterl fRiphery of
oSs while belng prevented fromrelatively rotating.
Further, the nut 13 is screwed onto the distal end of
t he pi.ni on ar, .12. The 1ot nj I fjxe
the riag pftkop; e € qubifion S6mE8! B M blreth, i IffaRY tntoHhe knod
fifth bearing 58 is disposed between the inner
peri phery of the tip of the nut 13 and the outer .
membgsrd lphetlie Sibulsremsmhar Uhgpntans twp hagungs {nghillygtrated in the
menber 59, made of brass, is interposed between the
i nner periphery of the fifth bearing 58 and the outer
figuraspin thearppoeéd einds sfthelinmsdrgferiphbry therédfl uJthedueelai member 90 is
FIG 9. [0049] As illustrated in FIG 9, the fifth
. bearing 58 is a ball bearing including an inner race
alloweddo aRULALh rBgRcPdB, tRNknobbl bhdt) ® ehaLE BRCbheddiges. As
i nner race 58a i s disposed on the outer periphera
side of the spool shaft 15. The outer race 58b is

s PS50 1 ORGSR o

bet ween the i nner race 58a and the outer race 58b. As

illustrated, in FI 9, the collar nenper 59 includes

90a op B BCTBATINTGRY SEABS SnfriBeh CHAHSS BorkT GHAGUBE LA tan B7. A
tightly fitting portion 59c. The protruding portion
59c protrudes radially outwards fromthe base end,

femalee threadéed porticgh®2s ifdenedhdnithe EinGr peripbéryt ¢fcthe wisonkyr member 92,
portion 59a to nake contact with the base end of the
inner race 58a of the fifth bearing 58. The tightly

is scréwbd oAb BRI hbRNthe&RIel HoRtibli 90k fenattadiihg et anmedar mehder 92 to
| eft-side end portionin FIG 9 of the tubular portion
59a for tightly fixing the collar nenber 59 to the

the tlflﬁuflguh n?e%érngassf‘urther, 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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The tightly fitting portion 59c 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 onto the tubular portion

59a. Thus, the fifth bearing 58 and the collar nenber

59 are herein attached between the inner perlpgﬁry f
being exrosed §o e eufsidquiucta asaghmpat Sfufbeanprler BHERET tpyiBe tubular

spool shaft 15 while the collar nmenber 59 is tightly

fixed to the fifth bearing 58. M nute wobble can be
membbed@i nGoel iappéarancenddsigrets thetehyerchidved fforf the Haadid kmptoBa.

and the collar nmenber 59 due to the structure in which

the collar menber 59 is tightly fitted to the fifth
[0040]06%' fmlséﬁmd[ PGS A3 258N 18D thé BnoB. mbf®ef i1Sts &QMember for

is structured to cover the rear part of the
rotor unlt 7 whil e being dlsposed in the surrounding
t.he ul.ar _por C

msert’@b‘?}g% 'ithﬁb[ JPl':illralé T o?eg;b(g&lr%r%@ fr o %é’ @é{ﬁi’) Flgg ﬁvﬁ :i-rfag?l% of soft

being coupled to the first rotor arm 31 by a fixation

bolt screwed into th t 31, 051

rubber; pgls gy RVEd (Polyiine] 1°f1“{f‘3 wrcSbPofi,; %f%ﬁ%“ﬁ 14,
joined to the first cover nenber 33 and the first
rotor arm 31 to forma three-di nensi onal curved pl ane.

the tufier diesttmr 99nidclukles hdirstpmthsinay 20b, mesesend paotirgsien P0c, a third
out in a roughly semcircul ar shape to dispose a first
bai | support nmenber 40 to be described therein.

protrukﬂa(ﬁ%d A8d lal thdgh padeekibh 9B¢ on edch bhe palt FRbpPONET surfaces of the

mber 35 covers the second rotor arm32 fromthe
outS|de whil e being fixed to the second rotor arm 32

by .a pai f f | Wely! ty
outer BlBORLST e Al Ch IR Bk M BRSSO R o e
menber 34, the third cover nenber 35 is joined to the

first caqver er 33 nd t he second tor .arm3
knob mRATIO Dhr odLkh AEHs KorAP By PULEHSHitin 205 THe PP xBTS radially
bolt herein has a function of supporting a second bai
support nenber 42 (to be described) while allowing it
outwards frionoeachasef v bppesed suafaces whilst cflnguaﬁgallm@hgltﬁdr d When the
cover nenber 35 to the rotor unit 7.

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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[0053] As illustrated in FIG 2, the first bai
support nenber 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 arm31. A
line roller 41, configured to guide the fishing Iine
to the spool 4, is attached to the tip of, the fir
the reglabods dppoFurthemitbe rord unth2tigeludes érfeﬁ]aH%Ft guged gécterf‘&ver the
bai | support nmenber 42 is attached to the outer
surface of the distal end of the second rotor arm 32
rear pyftidne dfehégechbbdyd and the lidtmembéxa?. 43, formed by
bending a wire rod in a roughly U shape, is fixed
between the Iine roller 41 and the second bail support
[0042F%efllﬁ%ate-ﬁhﬁ1 2fQr oMRAL irefleBoHPYRORERIISs a Teshapbd ishing-rod
support menber 40, the second bail support
nenber 42, the line roller 41 and the bail 43 forma

attachiigy 1 SEA0 SHiendis W i ot b gRrldr BP0 gy Back-and-forth
between a fishing-line guide posture illustrated in
FIG 2 and a fishing-line release posture flipped froni1l
directigge fThenieghbpdndads Wélepftfslwhténetfibeﬁ% Sségh A} mpeppsipEgalloy or
in FIGS. 1to 3, the bail arm44 is attached to the
di stal ends of the first and second rotor arns 31 and
alumiB@mwilldye bRs ifusttdtedvin FI6.p2,vite tret wody 2aheontains a rotor drive
fishing-line guide posture and the fishing-Iline
rel ease posture. The bail arm 44 includes the first
mecheﬁﬁkﬂn SHRPA bsTBIRGH ntChambhariitthetifindpaté Heabofend of
the first rotor arm 31 while being allowed to pivot
relative to the first rotor arm 31, and the second

oo 3ros SRRRIS RSy 7 FOREN Qb el 3l €8 lmcsu

relative to the second rotor arm 32 [ 0055] The flrst

bai | support nenber IS, a hed t t he outer ..
alloy gy plugsaueyalioye As slluSFréf%ir “a]%ﬁlgSIJz th, hroat Bartiy the figmgmber 2b

to pivot relative to the first rotor arm 31.
Simlarly, the second bail support nenber 42 is

is fixeat toathhedelttmdylfa utver fixatibnbeltefviileeths dixedportiony argrhidden by
32 while being allowed to pivot relative to the second '
rotor arm32. As illustrated in FIGS. 1 and 2, the

the ro@&l k., aign Atk bibkel BERS, tHerdaipartdsf il fidxatiber gbalispded away
the line roller 41, ‘and a fixation shaft cover 46. The

bail 43 connects the first bail support nmenmber 40 and

from &%eriogoer%e '}Q f&%ﬁ Ito e RY Bocﬁ? bl By a4s?[ngl-gr}%ﬁaftio¥n%dlf? n shaft

[0044] As illustrated in FIG. 2, the rotor drive mechanism 5 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 which the handle 1 is fixed. The pinion gear 12 meshes with the face
gear 11. The pinion gear 12 has a tubular shape. The front portion of the pinion

gear 12 is fixed to the rotor 3 by a nut 13 while penetrating through the center of the

20



fixed to the first bail support nenber 40 with the tip
thereof. The line 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 tubular portion 30 of the rotor 3 contains an
antl-reve mechani sm 50. The anti-reverse nechani sm
rotor 50 Te g6l m} 1915 RATHOR O A BTN ZeRiohd IS IHRRQEied by the recl
rotation of the rotor 3. The anti-rotation nmechani sm
50 includes a one-way clutch 51 and a switch nechani sm
unit 2 5Broufhe Ginsd-beaging [ldackhidd beimgaallwyddeto witatec h Similarly, the axial
inner race configured to rotate freely. The switch
mechani sm 52 is configured to switch the one-way
rear cfid Pb&ibnOdf MEIPMEIRA @ar aotik sappsifedSbRtite rdel @nit Bthrough a second
reverse-rotation prevention state, and a deactivation
state, i.e., a reverse-rotation perm ssion state.
. 7 IG 2, the spool 4 is
beanngqg%dégﬁéB&b %ﬁb&%ﬁﬁgg?ﬂn and second Potor arms 31
and 32 of the rotor 3. The spool 4 |s al so attached to

o0 5 o806, R YRy v

i ncludes a bobbln trunk 4a, a skirt 4b, a front flange
4c, and a front-flange fixation nenber 4d. The bobbin

spool shafnk5 hackhhdiarth.neTh¢ spralghaitdd is sovpleddatiee egrdemel the spool
the outer periphery thereof. The skirt 4b is a tubul ar
portion di sposed behind and integrally fornmed wth

4 thrdup® BOBRIgnidchadistas0The Bahhg the Ugdoodat ddksknd tfodh. The
can be a one-piece unitary nenber. The front flange 4c

is a large-dianeter portlon attached to the front end

oscilla%)%lglr%c}gagﬁgh% b, 929 Jhra'f’tn%f % A& % x@ld 1ntermed1ate

'S con |gure to fixt ront ange 4c
the bobbin trunk 4a. [0058] As illustrated in FIG 3,

gear 2391 (g heliel BT 13 SioatEs DSpapand pagflit dathy spaef shaft 15.

| arge steps, obtained by forging and machi ni ng
al um num al l oy, for instance. The bobbin trunk 4a and
The shidry 2Xis comfigured tatmeichback and Herth pdeng dieaheliced shaft 21.  The
through a third bearing 56 and a fourth bearing 57
while being allowed to rotate.

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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[0059] As illustrated in FIG 3, the bobbin trunk 4a
i ncludes 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 tubul ar
shape and allows the fishing line to be wound around
the outer periphery thereof. The wall_ portion 17 is an
rear pauh o the rqsoxr viibA. | ﬂtyh@gﬁeaw@/ copsrdaembpt ﬁ??ﬁéﬁfﬁ thspeter surface of
portion 16 while being fornmed on the inner peripheral
side of the rear end of the tubular portion 16. The
a firstfrotditarpr 81 wbmgs plog thinh cdBa membet BHwbaersphe touter sunfece of a
protrudes forward fromthe wall portion 17. The first
protruding portion 18a contains the third bearing 56
i aper periphery thereof The second protruding
“”Onﬁgﬁ%ygﬁh?gb is a tubular portion that protrudes
rearward fromthe wall portion 17. The second

rqtr.udin ortiQqn,18b cont ai the fourth in A
100478 Rt itel o5 EF Pl BRI, s A il AR fmstance,
is made up of the third bearing 56 attached to the
inside of the first protruding portion 1%a and, t he X
is coupded tth Weapinhen Teant 2actule bsingharevesicde iom klativebp satating.
produci ng portion 18b. The bearing section 55 is
attached to the spool shaft 15 through a tubul ar
Howev &t dha@tommiib@ns Z0owhd kerdiaiengitiaréspeettiottbe regl amngt. 2. ThEhe rotor
retai ner nenber 70 abuts a spool receiver 20 with the
rear end thereof The spool receiver 20 is attached to
unit 75H8LEE AhdRa 8h 360thaitse rdi8t B BN eXEDHRGeLbAdYotor arm 32.
noving rearward relative to the retai ner nmenber 70.
[0060] As illustrated in FIG 4, the spool receiver 20

he P gL FRVRT St L T AL B 2 A s Snaric

relative to the spool shaft 15. The spool receiver 20
indirectly abuts the rear end of the Lo rth bearin

portion AormEed as {irfefrontrorgoapihe reslivait 50 phe %@sﬂﬂ?‘ﬁ&c & fotor arms
portion 17 rearward, the spool receiver 20 can receive
the entire spool 4 due to the structure in which the

31 ané poaire cemsicuat toXheioppbsedepbsithonshen theowhr pirapf thétubular portion
[0061] As illustrated in FIG 4, the retainer nenber
70 is a tubular nenber that abuts the spool receiver

30. BRcHVof hd hest! SR seR0dd trb®resins FURANER, cxteddibfdratird atild being
produci ng

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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menber 80 has a rear end that abuts the spool receiver
20 on a portion radially outside the portion at which
the retainer 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 mepber 80 is configured to
rotating: o dirEhesothedauinhe s écmﬁ]do’éﬁoog\fcﬁiﬁbﬁ Find %tkjlt}{fgglélltp} gear 12.

3) repeatedly nakes contact with it. The outer

peri phery of the retainer nenber 70 retains the
The rdtennning is dedreloy [i56d tovier mason gerildnerApidhisirhtedyin Gt Bea fifth

retai ner nenber 70 is attached to a non-circul ar

portion 15b of the spool shaft 15 while being all owed
bearin%osg o4 AlsPobet befvden tetiinkt periplerpadt ﬁiert@%b@?fth@q{u‘tlmnand the

5b is a front end portion of the spool shaft 15 and

has a non-circular cross section. Specifically, the

Quter perdipheral; &r S ' f - CiznC :
outer Rififtcrf STufE SO BAREE,T SRR, fisoldP Al s T ML of brass, i

shape. The cross-sectional shape of the non-circul ar

i portion 15b is obtai.ned by longitudinally cytting,a .
interppead, besies tog Bmer %@P%?WM%Q‘%@ BFag 5F dflahe PGB eriphery
with a pair of parallel planes. [0062] As illustrated

in FIGS. 4 to 8, the retainer nenber 70 includes a
of thefspoal shaét i, merillpsiratedm FIG. @ second retai ner portion
73, a disc portion 71, a through hole 74, a through
hol e 76, and a non-circul ar cross-sectional portion
[00497 7 AsTHRistrafedt in’ BI@I 9ethePfifthi Béurihg 88 li9wsbilh@ebthg dncluding an
earing 56 to be disposed on the outer periphery
thereof The first retainer portion 72 has a thick
. t r i t . S befi :
inner Bct 384, ot Ser 79 38 B Dol clGhERAZHLL oMt Gace 580 is
73 is disposed rearward of the first retainer portion

. 2. The second retainer paqrtion 7 I e fourth .
dispot§gaon e SYarPewheTa jote B dhe (Reoh sttt o, iFepGHéF e s8b is
thereof. The disc portion 71 is di sposed between the
first retainer portion 72 and the second retainer
disposedraiitorth 3oneTeriphsty pbthd tin of thpawt da. odiherropatg plearapts 58c¢
having a diameter greater than the dianmeters of either
of the first and second retai ner portions 72 and 73.
are bafldldifiRised bbEvatnthanger i Shandiheroyer iapb 68Y. t Asallustrated in
outer periphery of the disc portion 71 can be greater
than the respective distances of either the first and
FIG. $548 QQHEPh%Hb%g 589LERQBS a fabdias gzl%ior@m’a, GAtoREdH SR rEibn 59b,
t’han the sum of the respective distances. Further,” an
outer periphery of a portion of the thin part of the

first retainer portion 72 is_smal.|ler than e oute .
and %é‘ﬁﬁﬂﬁeﬁﬁi“}ﬁ PERLOR rﬁ%k ﬂﬁ“ﬁ P‘B‘?“‘i‘hggfli"?fé‘f”f‘ré%1 ipﬁ%‘i‘“&es radially
portion 72. The through hole 74 has a circul ar axial
cross section. The through hole 74 allows the .
outwandnfroir thelbase pod tii onthesighifsidhrendisobiG.¢h #f the fibpdar portion 592
penetrate axially or to pass through the inner
peri phery thereof when the spool shaft 15 is inserted
to makbebgiadt Widmhieheist ead ofl tte infddreratb58uglif thelfdilybearing 58. The
radially penetrates the first retainer portion 72 and
allows a pin nenber (fixation nenber) 75 to penetrate

tighﬂ)? gig{ﬂgé pBRﬂﬂﬁss»d\’gfaefragﬁ@eﬁc{ h&@io’nﬁ.e.t, e 1d#-9id8Rni YoRtidB in FIG. 9

y penetrates In part

of the tubular portion 59a for tightly fixing the collar member 59 to the fifth bearing 58.
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of the retainer portion 72. The non-circul ar
cross-sectional portion 77 is formed by cutting out
the front end of the first retainer portion 72 to
penetrate radially therethrough by mlling. The
non-circul ar cross-sectional portion 77 has a
non-circul ar axial cross section to allowthe )
The tigbtly dittioglpertipors¥cds bebb ratialiyeusyerss tetigfain the tip ¢fethe inner
engaged therewith. The retainer nenber 70 is fixed to
the spool shaft 15 by the pin nmenber 75 while being
race 58 OYER Hdhiearngsisaldder iy targlitieh didt e fifthtbearingdd is attached
shaft 15. [0063] As illustrated in FIGS. 4, 6 and 8,
the first retainer portion 72, the disc portion 71,
et r
onto trﬁfg?%ﬁédg% vﬁﬁgg%l?rr% nﬁ'%ﬂ% h@cﬁﬁﬁ ‘B@ar r% 28 g.lnﬁ gﬁi g?rlgér#b ﬁeﬁ?mgﬁra 59 are
to include the through hoIe 74 aX|aIIy penetrat|ng t he

i nner. dlal t .t hereof .The mie t
hereiny Aachedy b3t o dnbnf: PRIRITESTole HE 4 F8: Fio} 340, the outer
portion 72, the disc portlon 71, and the second
retai ner portion 73. plurality of adjusting washers
periplggy o thaspasd sha§ 18 Whtlﬁ thmolflafrmﬁmﬂqsgﬁ .%ﬁgbaﬁfﬁ@d to the fifth
spool 4 is disposed about an outer periphery of the
first retainer portion 72 on the front side of the
bearindi 58 pPOlititewobble amtl baligteain trbiéalily dnhibsied hatveea thieHefth bearing
isc portion 71. In other words, the adjusting washers
63 are disposed on an outer periphery of the thin part
58 anﬁfth%: N1kt ?éérﬁ &L 59 QGE (BAhE! PRichife FNGwRRH theh@1fak (Rémber 59 is
surface o e disc portion 71. The second retainer
portion 73 has an outer dianeter greater than the

r. of. t first retainer portion 72. The
u3hﬁ%£@@ﬂd°?@¥§hﬁé¥”ﬁ8gt%on 73 is thereby allowed to
retain the fourth bearing 57 having a dianmeter greater
than the dianeter of the third bearing 56. The through
[0050holAs Teeniin BIG2.cihipdirst kpvtrgmembee 34| i &H‘lﬁﬂlfﬁiéo cover the rear
non-circul ar portion 15b of the spool shaft 15 to pass
t her et hrough. The through hole 74 has an inner
part oflitherester uaiti Dhvhily wisadesposdthin theeswrivading afritestubolar gortion
circular portion of the spool shaft 15. As illustrated
in FIGS. 4 to 8, the spool shaft 15 further includes a
Eﬁ%é&nﬁrﬁo‘%@g B 841RF efSOR fitsGrotd) adh QN Frdn tB&lbadside while
Irection thereof The fenmal e threaded hol e 15c
communi cates with the through hole 76 (see FIGS. 5, 6

v B oS LAE o SRR A 0Tt v

75, e.g., a hexagonal socket |ocking screw, is screwed
into the femal e threaded hol e 15¢ of the spool shaft
arm 315, The retai ner nember 70 is thereby fixed to the
spool shaft 15 while being prevented fromaxially
novi ng. The first retainer portion 72 includes the
[005 1IN0 iltustitated or §36- Ledhé seaindpootdaronembend4tingoinednto the first
end t hereof The non-circul ar cross-sectional portion
77 is formed by cutting out the front end of the first
coverBLAbBES3 RAA thORrst Lot 4 b1 18 forkt @aahiendimbnsioal curved plane.
non-circul ar cross-sectional portion 77 radially
penetrates or extends at the front end of the first
.et | r rtlon j :
The 5o B oA Mrete¥ind Sovdl Frepfi S4 S PLEDUELP I oPRRY Rftircutar
al | ow

shape to dispose a first bail support member 40 to be described therein.
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the non-circular portion 15b of the spool shaft 15 to
be engaged therewith. [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 mlling to produce a pair of

paral | el -opposed surfaces, i.e., surfaces that face or
[0052bp pesitluaiated in i@ . parthe (third 1o veh semplarnty cowgrg the second rotor

di stance between the parallel-opposed surfaces is |ess
than the dianmeter of the through hole 74. As

arm 32| fhesatthatortkide wHildSheihg tfixed, tot the seoondirotoulaam 32 by a pair of a
cross-sectional portion 77 is formed by cutting out
the center portion of the circular front end of the

fixatidd bolt A&d & HEF RABdrOfréded oo POk MG BoltS NaRRlarly to the
second cover member 34, the third cover member 35 is joined to the first cover
member 33 and the second rotor arm 32 to form a three-dimensional curved plane.
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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Accordingly, a pair of symmetric roughly arc-shaped
portions (see FIGS. 6 and 7) is left on the both
| ateral sides of the cut-out center portion of the
first retainer portion 72. As illustrated in FIG 5, a
di stance between a pair of the parallel-opposed
surfaces of the non-circul ar cross-sectional portio
43 forpya beil gam 4dofosguidiag shaiishiggdine aite thmaroobdt wddis l&ﬂ arm 44 is
pair of the parallel surfaces of the non-circular
portion 15b of the spool shaft 15. Accordingly, a pair
configifred he phestabdtelcen ppiisitagdined guide mistireeillnstratedrinuFiE. 2 and a
cross-sectional portion 77 is allowed to be fitted
with a pair of the parallel surfaces of the

fishingAR) reRRGE i%oﬁﬁfb Al gyl Rém RRS ggmtghﬁke $hiiBPubtude.
[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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paral | el - opposed surfaces of the non-circul ar
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 dianeter (or
the inner dianmeter) of the first retainer, portion 7 i
fixed tosthe frshedlssunportemembse 0 wihithe dincthegeof; hd g ling roller 41 is
di ameter (or the inner dianmeter) of the first retainer
portion 72 can be shared as the common processing
supported dyetheefikatiorasipeft #50f Theefipaticd kedft cppaséd cowerfsathesfixation
of the non-circular cross-sectional portion 77 and the
i nner dianeter (or the outer dianeter) of the first
shaft 4€tai ner portion 72. Therefore, the engaged portion of
the non-circular cross-sectional portion 77 with the
non-circul ar portion 15b of the spool shaft 15 can be

asi |y, fornmed. w i c . [ 0QR5 .
10056 7 afl i el S B Bhica 3006, %, rotor 3 contains an
integrally or unitarily nolded in a tubular shape with

. the bobbin trunk 4a to cover the tuhul ortion 30 of
anti-rqvgese peghamsm e  skhie antirpeyegsy @Fﬁ%@lwa%} féc@é%e to prevent
thin nmetal plate obtained by drawi ng of al um num
alloy. [0066] As illustrated in FIG 3, the front _
and tof 41kvg eevhbrsd mtaticr phAthehrot@s3.st Ahe astimatationmpedhenismde includes
of metal or hard ceram cs. The front flange 4c is
slanted to expand the dianeter thereof foreward. The

a oneWANElutd@HDand & Wit hRIcRPSISE s1d ThxedekaiyelicH BE 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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bobbin trunk 4a and the front flange fixation nenber

4d. The front flange fixation nmenber 4d is screwed

into a fenal e threaded portion formed on the front-end

i nner 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 )
formedratith therbwdbattrpok ¢a.onTha behbin teerk éhandskisl 4hesn pea ope-picce

thereof. The mal e threaded portion is screwed into the

femal e threaded portion of the bobbin trunk 4a. The
unitarJRhEnbdil equRdrRarildmye 4csisal lapyedidnteteopémsion dttaehed tr He front

drag plates 62 of the drag nechanism 60 in the inner

peri pheral space thereof. [0068] As illustrated in

_ : . : .
end 01}: t:l)it@al_:{o?)gh& E’?nﬂ 439 ﬁ%%t%dﬁﬁtﬁﬁ%bﬂﬁéﬁ dd é% cOh@red to fix

t he spool rag nechani sm

i ncludes a drag regul ation knob 61 and the drag pl ates

62. The drag r l.ati on knob 61 is screwed onto a male
theﬁ?ﬂhﬂ%%&@&“ﬁ%???ggb BAYKSH-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 .
[0058% edus| diustratechan BIG. PocBo]balbin  trewferds @BAsthgnakirt 4b form a

actions of the spinning reel will be explained. [0070]

In casting, the bail arm44 is flipped to the
cylindricahineehter REtH @hatasspsphsl, smalland latge ftepss bbtamedby dorging and

bai | support nmenbers 40 and 42 are thereby pivoted.

Under this condition, an angler casts a fishing rod

machitiild SRR 1ok iAftaREk. | I T e WobBin! $6nk 2deAnd 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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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-Iine w nding
direction after the tackle lands in water, the rotor
drive nmechanism5 rotates the rotor 3 in the
The ségoaidi pretiuding ppriinni8llis edubelar partien fhat mrpispdes rearward from
mechani sm (not illustrated in the figures) returns the
bail arm44 to the fishing-line w nding posture.
the wile\tRitién 10! atlherseobnd peottwding pdriisn tIBbrevnyains eve fiduath bearing
Accordingly, release of the fishing line is stopped.
[0071] When winding the fishing line, the handle 1 is
| ' ' hird
57 org BEME ThriofRe KETGY AT o A7 EE L pm ol g ¢
through the face gear 11 and the pinion gear 12 The

.rotor 3 js,accpordin Iy t the

bearingo S Qe e 5 AP AMGE ErBe ot BEU Fne T iPhel saopfd he fourt
41, is wound onto the spool 4. [0072] According to the
foregoi ng spool 4, the retainer nmenber 70 |ncludes t

bearingohi eHtachadato theoinsideet: therigropd Prodising portia 18b. The %eaﬂng
non-circul ar cross-sectional portion 77 is fornmed by
cutting out the front end of the first retainer

sectioBFY isQittacRedio thiel spoabshathes tiaough mdubalar retainer member 70 while
cross-sectional portion 77 radially penetrates or
extends at the front end of the first retainer portion

being ‘AtowddtoMate! I Thbabtarh GSPemBet 70 MutPLshbONretéivRAS0awith the

non-circul ar axial cross section to allow the
non-circul ar portion 15b of the spool shaft

rear end thereof. The spool receiver 20 is attached to the retainer member 70 while
being prevented from moving rearward relative to the retainer member 70.

[0060] As illustrated in FIG. 4, the spool receiver 20 is a metal ring member attached
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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15 to be engaged therewith. Thus, the non-circular
cross-sectional portion 77 of the retainer nenber 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-circul ar
portion 15b of the spool shaft 15 can be fitted

membei 80 bas aanyr gidthehalkws thhsrpod resadyrrs2 Qo BIReTden rafhally outside
retai ner nmenber 70. Further, the non-circul ar
cross-sectional portion 77 is herein formed by cutting

the po?tén bbevHislo e ftginef michtbek i70sdbuts the spool receiver 20 (see FIGS. 3

and 4). The retainer member 70 is configured to be pressed rearward by the wall
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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retainer portion 72 by mlling for radially
penetrating the front end of the first retainer
portion 72. Sinmultaneously, the non-circular
cross-sectional portion 77 includes a pair of
paral | el -opposed surfaces. Therefore, the outer
di anmeter (or the inner dianeter) of the flrst retainer
retaingropartion 722hasamthibek parh s droas enfand é‘wrb ispesed hghind the thick
reference for a pair of the parallel-opposed surfaces
of the non-circular cross-sectional portion 77 and the
part ok A&t eHdanellsyr sd¢cohdidetainett portibnaf®tiemdjspobed hearivardtof the first
retai ner portion 72.

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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Therefore, the engaged portion of the non-circular

cross-sectional portion 77 with the non-circul ar

portion 15b of the spool shaft 15 can be easily forned

wi th high accuracy. Consequently, wobble of the

retai ner nmenber 70 can be prevented easily and

reliably. OTHER MPLARY EMBODI MENTS [0073 . The
of thes’fﬁ’-‘é"ﬁPSM%%’ﬁiS’@l ThasT e @RMEREHIAT P EcHon portion 79 is' formed by

af orenenti oned exenpl ary enbodi nent. However, the

spool of the present invention is not limted to the
cuttingbowe thd hizoptr @sdnof i theefirstoretrimengpirtionbV2 too pen¢trate radially

ot her suitabl e spinning-reel spools.
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 member 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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[0074] (b) In the aforenenti 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 bearing section 55 is not limted to the above.

For exanple, only a single bearing nmay be used as the

bearing section 55. [0075] (c) In the aforenentioned
retainexpontioar 73 &abedianten dianteserpgreaiasrthen tis outer gliamgter of the first

hexagonal socket | ocking screw, is used for fixing the

retai ner nenber 70 to the spool shaft 15. However, the
retainSEpH@dn0f2.f | Khegedon@ febdinemportivRnT® s tHerétyy hllewsdaolretain the

shaft 15 is not Iimted to the above. [0076] (d) In

the af orenenti oned exenpl ary enbodi nent, the spoo

fourthrl?e%?fnégﬂﬁ ggvﬂr%g faﬁh%teﬁé& eérb@tgr WRIFPRe: di HRWRY ©/F thE iird Be&ing 56.

recei a convexo-concave portion on
t he periphery thereof. Further, the spool receiver 20

may b rovjded with.a squ produci mechanism .

The UBYER GoIectt 50 SHRRUAC BRI Pole BHOMBE A0 D% 61 GUAE Rgion 1b of
portion of the spool receiver 20 in conjunction wth
rotati on of the spool 4. [0071%@(e% In the i )

the spabbrkafelbi torrass dhenepirangh.enbbelithioneh hole 7A dres dny Bpen diameter
cross-sectional portion 77 is formed by
m | ling. However, the non-circul ar cross-sectiona

slightBOsrichRR thah fheYouber diemead dfya dryulat petioawftthbkpool shaft 15.  As
machi ni ng nmet hods. [0078] (f) In the aforenentioned
exenpl ary enbodi nent, the non-circul ar cross-sectiona

illustrg&rdt ﬂhﬁﬂds? 4 % Q}J{he%#oo'i QLIRS furfiRt E?ﬂﬁdém female threaded hole

ara -opposed surfaces. However, e shape of the
non-circul ar cross-sectional portion 77 is not limted

to ove as |lo s the npn-cjrcyl ar,

15¢ (2o E0Gs A Al o FONG Oesson dBatephreqt i femele; figeaigd hole 15¢
the front end of the first retainer portion 72 by
machi ning to have a non-circular axial cross section

commainiehgsnyithhthendrowsh bolea?6 foee F6HS15b fofind K3 fopwef 1n the first
shaft 15 to be engaged therew th.

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
while 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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[0079] In understanding the scope of the present

invention, the term"conprising" and its derivatives,

as used herein, are intended to be open ended terns

that specify the presence of the stated features,

el enents, conponents, groups, integers, and/or steps,

but do not exclude the presence of other_ unstated
non-ciredau cess-sestégnah Portien i A1 it Bon-gHrerlas axjahwagisysection to allow

and/ or steps. The foregoing also applies to words

havi ng sim | ar meani ngs such as the terns,
the nonidiedulgh ggtion 158 NRe Spevldhafidisrtocer éngaged dsrewitbo,

the ternms "part,"” "section," "portion," "nenber," or

"el ement” when used in the singular can have the dua
[0064[:'9%&' ﬂ?ﬂlsﬁatea Bl PUHE PR, e RoRldifctldrictofl sqRBbhal pd&ion 77 is

se erein to describe the present invention, the

followi ng directional terns "forward, rearward,

om0 S FLUELE, S BNl DY 20 s

terns refer to those directions of a spinning reel.
Accordingly, these terms, as utilized to describe the
produpe aésppir 9ihpessllebapRefsd| SHrBAcChni-Bp FUELASES rﬂé?tagqc%ort gprgpese and
spinning reel equipped with a spinning reel support
structure as normally used. Finally, terns of degree
extend pafalieb o’ subah@het. al The distaloe betweantdie mpgiaddppasel surfaces is
as used herein nean a reasonabl e anpbunt of deviation
of the nodified termsuch that the end result is not

less t@%{%@ﬁé&l HP&%%% of RROIRGugh GRAL1 74N A & ipidthat&E i@ HIGS. 5 to 7, the

nments have been Chosen to illustrate the present
invention, it will be apparent to those skilled in the

art. fromthis di,sclasure {hat i . :
non-cffghfer [ BaRTBRLO R P BB e vl i YRyBR Y Efe Bbfher portion of
fromthe scope of the invention as defined in the
appended cl ainms, Furthernore, the_ foregoing
the cifesleri froRoRadopt the fhIaIRIT BRI iy & GORHMy oval shape.
present invention are provided for illustration only,
and not for the purpose of limting the invention as
Accordédglned pajr oheymmpeend echighl piane shardt pretione ¢esevBIGHhHt & and 7) is
WHAT |S CLAIMED | S:

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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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
parallelpdmmeised sudescsidhe neusisiiar sressctegHandarnshpe |7ngﬁrmly contacts
a bearing section disposed on an inner periphery of
the spool, the bearing section supporting the spool to
the spabl-shvift hen-sheolar tportiai a5k, r Thanoudiscula aressasevtional portion 77
nmenber having a retainer portion having an outer
peri phery, the bearing section being disposed on an

is fonﬁg? gfy Hl?lrlfngha? b¥%irOdf Sﬁ}%séﬁts%kﬁ%és BRdd & thé ohifth WiSReter (or the

| having a circular axial cross section and an
|nner perlphery, t he inner perlphery of the through

1nnerg t%ﬁ g?h?a ﬁés% % e?gnﬁ)té %? Eﬁyab;s f:%sgngr feg%r%:ﬂcg; dIn this case,

non-circular cross-sectional portion formed by cutting

out a front end of the retainer portion b C
the outeredigmsteri(pr theginner diameter) of the ﬁﬁ)‘st reta?ner B/orggn hl|2 cangne 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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cross-sectional portion having a non-circular axia
cross section engagi ng the non-circular portion of the
spool shaft; and a fixation nenber fixing the retainer
menber to the spool shaft preventing the retainer
menber fromaxially relatively noving. 2. The

spinning reel spool support structure according to i
bobbix teink 43 anh sheffiont Hlange fixatioaunamber 4ds- Jherlropaflange fixation
' portion has a cut-out shape that radially extends at
the front end of the retainer portion. 3. The
membepMdnis ngreveal irgpapfensalppbrdadsd poetion domeabodithg frant-end inner
claim2, wherein the non-circular cross-sectional
portion is fornmed by mlling.

periphery of the tubular portion 16 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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4. The spinning reel spool support structure according
to claim3, wherein the non-circular cross-sectiona
portion has a cut-out shape that includes a pair of
paral | el - opposed surfaces. 5. The spinning reel spoo
support structure according to claim4, wherein
the bearing section inclydes a fjrst b [ ng.and, a .
fingers of JHe'hpe N gerarrige s HEAGAR- of Theh dishies fingeisy pegprdingly
and the retainer portion includes a first retainer
portion having the non-circular cross-sectiona
releaspd rwiitlo higin neonfierdmn dudtda Her weighttdfea fackda. bWaenthe handle 1 is
bei ng di sposed on an outer periphery of the first
retai ner portion, and

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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a second retainer portion disposed rearward of the
first retainer portion, the second bearing being
di sposed on an outer periphery of the second retainer
portion. 6. The spinning reel spool support
structure according to claim5, further conprising
a disc portion disposed between the first retainer
non-clygpler @xiak fEpss eciat el lewthe Rep-cpsplar gartiqm >y pEthe spool shaft
portion including an outer periphery haying a di aneter
greater than dianeters of either of the first and
15 to becmpdgedtimreneithpoMhignde non-circuldt crohessqiomal pgrticee?7 of the
spool support structure according to claim®6, wherein
the first retainer portion further includes a radia

retainkPRHHer 710118 fordel fohéh daig¥ akiit1o thdRe¥efrcian BbAAIEESD of the spool
t hrough the radial through hole.
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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8. The spinning reel spool support structure according

to claim5, wherein the first retainer portion further

i ncludes a radial through hole, and the fixation

menber penetrates through the radial through hole.

9. The spinning reel spool support structure according

to claim?2, wherein the non-circular cross-sectiona
[0073hofa)i Bie shalloav spacldss bermseemplifie ia the aforgmgptipnegk exemplary

paral | el - opposed surfaces. 10. The spinning reel spoo

support structure according to claim1, wherein the
embodigfenti r Hobave tos spand of ithe atesporr iniventioms isf wotrtadited to the above.

mlling. 11. The spinning reel spool support

structure according to claim 10, wherein the

The pfé@@nﬁh@&‘l’tﬁ(ﬁ{ 1sCa{p‘ng§1§al§1%% 'aﬁ?%&h@%‘it‘a@!& @%ﬁuﬁg-‘i@él sPbls.

shape that includes a paif of parallel-opposed
surfaces. 12. The Spl nni ng reel spool

10074 B TnymE ARl For T ken iy PuboRlainyr AREADG, ki ghe third
bearing di sposed rearward of the first bearing, and

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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the retainer portion includes a first retainer portion
havi ng the non-circul ar cross-sectional portion on a
front end thereof, the first bearing being di sposed on
an outer periphery of the first retainer portion, and
a second retainer portion disposed rearward of the
first retainer portion, the second bearlng bei
[0077Hi éposled e aformentiopedi swemplasy tembadimeny r@?aﬂ?@rcmular
portion. 13. The spinning reel spool support
structure according to claim12, further conprising
cross-gedlional psurtioan 7di spofethedetyweanillihe f i Hetvevet atirernon-circular
portion and the second retainer portion, the disc
portion including an outer periphery having a dianeter

cross-Scth f¥$1|?1%ﬂ A AT RrerRbd 8y LA LtKr suhi@blel thadhiARg methods.

secon etal ner porti ons.

[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

7% &k EENY

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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14. The spinning reel spool support structure
according to claim1l, wherein the non-circular
cross-sectional portion has a cut-out shape that

i ncludes a pair of parallel-opposed surfaces. 15.
The spinning reel spool support structure according to

c [ e C LI
sbove R, VRS, bR BEBD Ratieftgchinlen of oy b
~_first bearing, and the retainer portion includes a
similar idireetipral demmes reher o thasdypeprsind anpiomipg ceglar Accordingly,
cross-sectional portion on a front end thereof, the

these ferfnS! ad@@ I A% oRRIsBEbE NS SSht vt BB EIBE ibgiitedirelative
the first retainer portion, and a second retainer

portion disposed rearward of the first retainer

to 2 sHBRPIEFel (AAPRICHHE ARPINTIARG TH; WEPOR. SHYSREC 8nngrmely gyed:
peri phery of the second retainer portion.

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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16. The spinning reel spool support structure
according to claim15, further conprising a

di sc portion di sposed between the first retainer
portion and the second retainer portion, the disc
portion including an outer periphery having a dianeter
reater than diameters of either of the first and

WHA%&&MMM@Q Rer porti ons. 17. The spinning reel

spool support structure according to claim1l, wherein

t he bearing section includes a first bearing and a

sedond\ bgianinggyred] sppod euppaasmeitromovablyf attashed éapirag, unit to
and the retainer portion includes a first retainer

portion having the non-circul ar cross-sectiona

move Wﬁtﬂa@ﬁaﬁﬂ fBrth/@rctien delatios e@the dgvol td EBéw hemooh be rotatably
bei ng di sposed on an outer periphery of the first

ret ai ner pOFtI on, and a second retainer pOFtI on

attachggsoglgéed bt o fjhgirl ghf no'nr Feuit ﬁbl‘i’ﬁﬁl Rt é %ﬁl &F@ﬂ?r axial

r|ng ei'ng |spose on ah outer periphery o
the second retainer portion.

cross section at least in a front end portion thereof, the spinning reel spool support
structure comprising:

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 member 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
periphery, the inner periphery of the through hole being axially
penectrated by the non-circular portion of the spool shaft from
back to front, and

a non-circular cross-sectional portion formed by cutting out a front

end of the retainer portion by machining, the non-circular
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18. The spinning reel spool support structure

according to claim17, further conprising ' a

di sc portion disposed between the first retainer

portion and the second retainer portion, the disc
portion including an outer periphery having a dianeter
greater than dianeters_of either, of the first an? .
second r et ai FOSSHBFHGNSHPortiamhaving asimpireyar aeial gpass section
support structure according to claim 18, wherein the
first retainer portion further includes a radia

t hr ough hol eengaping Hee ddanxeirewlar pertverofpbnepealt e ft; and

t hrough the radial through hole. 20. A spinning
reel conprising: a handl e;

a fixation member fixing the retainer member to the spool shaft preventing the

retainer member from axially relatively moving.

2. The spinning reel spool support structure according to claim 1, wherein
the non-circular cross-sectional portion has a cut-out shape that radially

extends at the front end of the retainer portion.

3. The spinning reel spool support structure according to claim 2, wherein

the non-circular cross-sectional portion is formed by milling.

4. The spinning reel spool support structure according to claim 3, wherein
the non-circular cross-sectional portion has a cut-out shape that includes a

pair of parallel-opposed surfaces.

5. The spinning reel spool support structure according to claim 4, wherein
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arotor; 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 Iine 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 . .
r othat bearing sedtiominrdudes ¢ st bpydng shdfa seeapdnbeating fisposed
circular portion with a non-circul ar axial cross
section on a front end of the spool shaft; and

rearward of the 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 bearing being disposed on an
outer periphery of the first retainer portion, and
a second retainer portion disposed rearward of the first retainer portion,
the second bearing being disposed on an outer periphery of the

second retainer portion.

6. The spinning reel spool support structure according to claim 5, further
comprising

a disc portion disposed between the first retainer portion and the second
retainer portion, the disc portion including an outer periphery having a diameter

greater than diameters of either of the first and second retainer portions.

7. The spinning reel spool support structure according to claim 6, wherein
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a spool support structure axially fixed to the spool,
the spinning reel spool support structure having a
beari ng section di sposed on an inner periphery of the
spool, the bearing section supporting the spool to
allow the spool to rotate relatively, a retainer

menber having a retainer portion haying an _quter
pethepfitst yetainge PREE higthss aqle@ex@galdﬁ@ﬁ@égwﬁ% ndn
outer periphery of the retainer portion, a through
hol e having a circular axial cross section and an

i ntter fipaidmpinemper pametiatescthroegh thieangiabthrohgh hhleough
hol e being axially penetrated by the non-circul ar
portion of the spool shaft fromback to front, and

8. The spinning reel spool support structure according to claim 5, wherein
the first retainer portion further includes a radial through hole, and

the fixation member penetrates through the radial through hole.

9. The spinning reel spool support structure according to claim 2, wherein
the non-circular cross-sectional portion has a cut-out shape that includes a

pair of parallel-opposed surfaces.

10. The spinning reel spool support structure according to claim 1, wherein

the non-circular cross-sectional portion is formed by milling.

11. The spinning reel spool support structure according to claim 10, wherein
the non-circular cross-sectional portion has a cut-out shape that includes a

pair of parallel-opposed surfaces.
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a non-circul ar cross-sectional portion formed by
cutting out a front end of the retainer portion by
machi ni ng, the non-circular cross-sectional portion
having a non-circul ar axial cross section engaging the
non-circul ar portion of the spool shaft, and a
fixation nenber fixing the retainer nenber to the
spool shaft preventing the retai ner nmenber from
axially relatively noving.

12. The spinning reel spool support structure according to claim 11, wherein

the bearing section includes a first bearing and a second bearing disposed rearward of

the 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 bearing being disposed on an

outer periphery of the first retainer portion, and

a second retainer portion disposed rearward of the first retainer portion,

the second bearing being disposed on an outer periphery of the

second retainer portion.

13. The spinning reel spool support structure according to claim 12, further

comprising

a disc portion disposed between the first retainer portion and the second

retainer portion, the disc portion including an outer periphery having a diameter

greater than diameters of either of the first and second retainer portions.
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14, The spinning reel spool support structure according to claim 1, wherein
the non-circular cross-sectional portion has a cut-out shape that includes a

pair of parallel-opposed surfaces.

15. The spinning reel spool support structure according to c¢laim 14, wherein
the bearing section includes a first bearing and a second bearing disposed
rearward of the 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 bearing being disposed on an
outer periphery of the first retainer portion, and
a second retainer portion disposed rearward of the first retainer portion,
the second bearing being disposed on an outer periphery of the

second retainer portion.
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16. The spinning reel spool support structure according to claim 15, further

comprising

a disc portion disposed between the first retainer portion and the second

retainer portion, the disc portion including an outer periphery having a diameter

greater than diameters of either of the first and second retainer portions.

17. The spinning reel spool support structure according to claim 1, wherein

the bearing section includes a first bearing and a second bearing disposed

rearward of the 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 bearing being disposed on an

outer periphery of the first retainer portion, and

a second retainer portion disposed rearward of the first retainer portion,

the second bearing being disposed on an outer periphery of the

second retainer portion.

48



18. The spinning reel spool support structure according to claim 17, further
comprising

a disc portion disposed between the first retainer portion and the second
retainer portion, the disc portion including an outer periphery having a diameter

greater than diameters of either of the first and second retainer portions.

19. The spinning reel spool support structure according to claim 18, wherein
the first retainer portion further includes a radial through hole, and

the fixation member penetrates through the radial through hole.

20. A spinning reel comprising:

a handle;

a rotor;

a reel unit relatively rotatably supporting the handle and the rotor;

a spool disposed at a front of the rotor and being configured to have fishing
line wound around an outer periphery of the spool, the spool having a spool shaft

moving back and forth relative to the reel unit in response to rotation of the handle, the
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spool shaft having a non circular portion 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

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 member 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

periphery, the inner periphery of the through hole being

axially penetrated by the non-circular portion of the spool

shaft from back to front, and

a non-circular cross-sectional portion formed by cutting out a

front end of the retainer portion by machining, the
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non-circular cross-sectional portion having a non-circular

axial cross section engaging the non-circular portion of

the spool shaft, and

a fixation member fixing the retainer member to the spool shaft

preventing the retainer member from axially relatively moving.
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