SPOOL SHAFT SUPPORT STRUCTURE FOR DUAL- BEARI NG REEL CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clainms priority under 35
US. C 119 to Japanese Patent Application No. 2008-209443 filed on August
18, 2008. The entire disclosure of Japanese Patent Application No.

2008- 209443 is hereby incorporated herein by reference. BACKGROUND OF THE

| NVENTION [0002] Field of the Invention [0003] Aspects of the present
invention generally relate to a spool shaft support structure, and nore
particularly, the present invention relates to a spool shaft support

[0004] Backgr ound ?E?Eﬁﬁ@ﬁﬁ%%%@i‘]?ﬁ?%ﬁﬁé}ﬂﬁr POl 2 hal reel
gsgfj_ Ere;mslal I ?/efe?)rtloure fi shOHy DUAL-BIGARINGI BE brtthiennggLeoI hg
cgsting dis?ance. In §E§§$5$€ﬁ%@%$§8gxgﬁﬁﬁgﬂiﬁbgéﬁﬁﬁkﬁfKﬁﬁied of the spoo
in a dual - p&an| ng ThieQplicamanese pkbiityiineMydels (egi 8t hakjLBscNend, 541, 679

presents a dual -beari n& reel contrived to sug ort both end portions of a
spool shaf {*PBHCAHEE Non 08209443 fijlgdd an Meaisi Ky IPOF- nThesensiie diserosinee! t hat a
contact frighiQe PREIMEERidNE, S S L R0 i A AR bR G & e Ry SRER the
beari ngs iséi]traeduced. |\E§!é spec??@ggﬂ@%a%ewg\gg&% éaté%lﬁ%g@tbyggg Cangé ar ea
between an outer circunfeB&iIKGROVNT QETOF INWENTPOD shaft and each of
the inner Wk, theddobiledetentibri cti on between the spool shaft and the

i nner raceg,\h$, reduced such that .the spool shaft slips anpd rotates

rel ative t@)olt0 ?r]e i%’f@?g? %@tglg?’elsﬂ’éﬂ‘évﬁf}“?éﬂ%%’lei relflg tgﬁég‘?‘)ltggac}b%lpi’%at ed at a
hib gh spteﬁdsn-L{caQié),@dedrda p{ahtﬁum@l{yy@eqﬁi-@,ﬂalimdawlgbré Reatd 04 s{a?&' sha%§ul5i>%&cr It Eed
above, the spool can rotate at a high speed during casting because the
contact sufifustEc BRRREH0Lp surnogR 8 shtd Fralhier a gurldrcading tghf erent i al surface of

the spool ghait centasbs@RrdHIgs, Face has been reduced. A feasible nmethod
of enabling such a spool to rotate at even higher speeds is to reduce the

contact sulfatle aredrabbesinguetihes bat recheeporitnadhsfonhee Estdang. oltisedesirable
ci rcunferept i.al rf f _.the spool shaft .contacts an i.nner race.
V\i%& b SR§<H of %%%algbeauhgweﬂ% dlpLaéeSen 411%%(& {rh%rd?rﬁﬂé?cr?aéggg and t he

However, en the contacCt Surrace

outer circusfiesdstnal 1sordeaaeachievt haigpoetiosdabéedasrend §AUCRG dudl-bhsing
spool shaft w Il shake when the spool is

there is theeI Po§si QUj't-ny hglgathe_ _ I n

rotating ata’ WRGHS LibdedlodrlR egidrabiiaRiong Sti-PT9 prsinki ¢ dyahbeatisiaeely of t he

spool to rehahrd $PhBHboth end portions of a spool shaft on bearings (e.g., ball bearings) in
such a manner that a contact friction between the spoo! shaft and an inner race of each of
the bearings is reduced. More specifically, by reducing a contact surface area between an
outer circumferential surface of the spool shaft and each of the inner races, the contact
friction between the spool shaft and the inner races is reduced such that the spool shaft
slips and rotates relative {o the inner races, thereby enabling the spool to be rotated at a
high speed.
[0006] With the conventional dual-bearing reel, as described above, the spool can
rotate at a high speed during casting because the contact surface arca of portions where an
outer circumferential surface of the spool shaft contacts an inner race has been reduced.
A feasible method of enabling such a spool to rotate at even higher speeds is to reduce the
contact surface area even further at the portions where an outer circumferential surface of
the spool shaft contacts an inner race. However, when the contact surface areas between
the inner races and the outer circumferential surface of the spool shaft are reduced further,
there is the possibility that the spool shaft will shake when the spool is rotating at a high

speed and the shaking will inhibit the ability of the spool to rotate smoothly.
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1 [0007] In view of the above, it wll be apparent to those skilled in the
art fromthis disclosure that there exists a need for an inproved spool
shaft support structure for a dual bearing reel that rotatably supports a
spool shaft with a spool fixed thereto in a reel body. This invention
addresses this need in the art as well as other needs, which wll| becone
apparent to those skilled in the art fromthis disclosure. SUMVARY OF THE
| NVENTI ON [ 0008] Accordingly, aspects of the present invention have been
created to solve the above-mentioned problens occurring in the

convention act, ce, t he act area .between an outer

ci rcunfer eﬂ% suhrlfV R gﬂﬂe gbovﬁbgl‘w ‘éf’}?paé% ﬁo?%ﬁgfc%r”é@& R O’BqH%arl ng in
a dual - bear:hscllgsmeﬂiat whid €iad §chalrf6ﬁ/ﬁfhﬁllﬁ1@vddf}.90§1@ﬂ@{k sspfilsirhét0m shadibang When
a spool of the du? bearing reel rotates at hi gh speed. [0009] According

to one aspBEAINGFCE fHaal BrtaaRip supRaE ssper] sheft Wﬂbdl Spgﬂa{'ﬁt@d Slppio it a rost basot ur e
for a dual ThRafidAdon §@dlc§s&aﬁns"1ﬁ5@¥nalﬁc Yrt 34RRPYG a% t§th@1 1?0%89'“41?&]?%&1 Bddoe ! €€l

unit is disclosed. The spool shaft has a s portion with a spool fixed
thereto f'appaiinhii thgsesskiltaddmilegul frme Ugntisclphige.dual - bearing reel . The spool

shaft support structure conpfi SﬁﬁﬁYQh“?gﬁlﬁﬁﬂﬂgﬁgﬁforti°”-haVi”g an outer

di aneter larger than the outer aneter portion, the first

annul ar poftBh beicgrdargipngadisai Uit prt@asivennaidt € bedperddphiab ablve ag
portion of the s oolcﬁhaﬂ renote froma center of the spool. The spool
shaft suppBit STRTFIGRIUMEDISMS Gobtips indBs convsribipaning & Berduceienavi ng an

outer di angdrefct hidh B@iﬂvcﬁ:ﬁﬁrﬁ\oﬁt@ﬁcucﬂﬁfﬁﬁn@ @ﬁf@zic%rof afspodIgnanaid angﬁfxér R ort he
second annu] ar_portion being arranged on one of ? he out er peripheral end

portions o?b@ﬁ@gs®éévﬂ§wamméhﬁhwhﬁﬁ&RQW%W@ﬂ@HE@mI%mObﬁmﬁﬁmeﬁmngVﬁﬁn on an
out war d 5'9 o oﬁ@@dﬁ&gﬁén Q#h%ﬁn&ﬂ&%hﬁgsﬁgxﬁs to create a space in the

axi al d|re tion portion and the second annul ar
portion. TM@O%poo%cmsﬁm@uosu@m@nﬂxﬁﬁmumﬁumEmkuﬁkheﬁqum¢mwdﬁﬁpﬁnbear|ng
havi ng an erip |on an an inner heral portion, the
out er per|% ﬁ%ﬁR$SFF%%HﬂHBEH§ g??%ﬁﬁgﬁyﬁﬁwogéﬁFP P Wd”cﬂémﬂlied to the
reel unit,ditdiesctinRE sl biRifcaak sRAT bbr@bn RehnGpBs! ARAeskrandocontingyr ed to
support th§ first annular portion and the second annul ar portion. %0010]

Accor di ng #omgiseeo ks ﬁé%ltbeéfmg resl. pHhesseae! shalk srpnosipirusrecoptsises a fitse out er
peri pher al,@0d, PQYibh 95‘@1} @t cﬁQﬂQtlcx Rg@; gm'nQHcl Y4E difiBeidbt S ke ARRUl ar

portion and the second nnu ar port
portion, the first annular portion being arranged on at least one outer peripheral end

portion of the spool shaft remote from a center of the spool. The spool shaft support
structure also comprises a second annular portion having an outer diameter larger than the
outer diameter of the shaft portion, the second annular portion being arranged on one of
the outer peripheral end portions of the spool shaft remote from the center of the spool
and on an outward side of the first annulfar portion so as to create a space in the axial
direction between the first annular portion and the second annular portion. The spool
shaft support structure further includes a bearing having an outer peripheral portion and
an mner peripheral portion, the outer peripheral portion being arranged and configured to
be fixed to the reel unit, the inner peripheral portion being arranged and configured to
support the first annular portion and the second annular portion.

[06010] According to another aspect of the present invention, only one of the outer
peripheral end portions of the spool shaft include the first annular portion and the second

annular portion.



[ 0011] According to still another aspect of the present invention, both
outer peripheral end portions of the spool shaft include the first annular
portion and the second annular portion. [0012] According to yet another
aspect of the present invention, the first annular portion and the second
annul ar portion are each configured to protrude radially toward an inner
peri pheral surface of the bearing, the first annular portion and the second
annul ar portion having a substantially semcircular shape when vi ewed
along the axial direction of the spool shaft. [0013] According to a

further as of the present invention, the first annular portion and the
second annﬂ(ﬁgﬁ] por F‘borﬁ&é}?zo ga&:ﬂmﬁﬁhﬁpﬁﬁlﬁg&&tHef'ﬁ“bt“r”ﬁ’aémr gﬁﬁéﬂﬁﬁ%. toward an

i nner peri pagihatal 8td p@GEndf thh§oBRPMHaliNBsludd@e Fikdt Shndi ok RQANkd QRo@nd the
second annul ar portion having a substantially rectangul ar shape when

vi ewed al oRYUHEOHNal direction of the spool shaft. [0014] According to
still a furgher aspgelraffs b Re HHes Sent L on, . £ ogl. ¢ support
structure |[s _c](;nt rived sé’cht}t ha?ﬁl\?ﬁge%tétwg%ﬁélg{éngﬁﬂﬁ%?’ %%f??%ﬁﬁlgﬁd t he
second anpetian apdiheiserpnd menwiargwedbradro ngett doafiguied ko pliotredd iadnllptowdé aspool
shaft, a corner. . the .rectangul arl haped first and second,annul ar
portions il(s%mgld)s“?ﬁ?ridaﬁlg?c? 8‘&%. o 6’@1%1]6?{@@8?'&?‘@0’19%“ [ﬁ%h‘%‘}f)ﬂ%flm’é‘i%ect of
t he presenportioy Raih®d subishatiflly Sinid@roulr8hapepiidni viivandoinae sgenngcasnul ar
portion are, 'hntegr II[y formed as a one- piece, unitary nmenber with the
shaft port P ?SWQ%%GTC'ACCW ding to still another aspect of the present

i nvention, rgohe fir I .1, - 4.1 dhanet.er tion are
separ at el y{ f o_ﬂmd f% trctc)(%??l%et@é ﬁg?%; Eﬁéop(ra'f/lt I (53‘290 ﬁﬂﬁ%&?%gﬂgﬁ’)p%irrﬁgedtngﬁg{lot her
aspect of pHEoppEkEAsciond emlamortidyearpeznhiaegfigwed keprotridpsiadigllatovoud er r ace
that is fixed. § | an ihner race that su rts the first
annul ar poiﬁ;ﬁ gd%ﬂgh%g%'ugﬁé%%lﬁ%b?ﬁlﬁ& 1:@? lﬁ)%r‘s"fl?@?ﬁl,pogtﬁ%l C}{‘%Bg‘f felc%(i%gl 1arranged
bet ween t heortieubaiing asdsandalishectamngsr shagevhdn00d:8dd Ahesde anid! dirdzeon of
features, gsgecisl agnd advant ages of the present invention will becone
apparent t G tH¥S&™®killed in the art fromthe fol | owing detail ed

descri pti goo1ahi chaccdraisg o bl @ﬁﬁﬂh@ﬁi&stp'b%f\met edeHCindENRY S e dpAMRGS

discloses in the preferred and exanple enbodi nents of the present
i nvent i on. SUBRMERTISHECR ©TIIORS SEF THEYIDRAVE NasanBilar portion and the second

annular portion are viewed along the axial direction of the spool shaft, a corner of the
rectangularly shaped first and second annular portions is sustantially round.

[0015] According to yet another aspect of the present invention, the first annular
portion and the second annular portion are integrally formed as a one- piece, unitary
member with the shafl portion.

[0016] According to still another aspect of the present invention, the first annular
portion and the second diameter portion are separately formed from the shaft portion.
[0017] According to another aspect of the present invention, the bearing further
having an outer race that is fixed to the reel unit, an inner race that supports the first
annular portion and the second annular portion, and a rolling body arranged between the
outer race and the inner race.

[0018] These and other 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 in the preferred and example
embodiments of the present invention.

BRIEF DESCRIPTIONS OF THE DRAWINGS
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[ 0019] Referring now to the attached drawi ngs which forma part of this
original disclosure: [0020] Figure 1 is a plan view of a dual-bearing rea
according to an enbodi nent of the present invention; [0021] Figure 2 is a
top plan cross sectional view of the sane dual -bearing reel; [0022] Figure
3 is an enlarged cross sectional view show ng a spool support portion of
the sane dual -bearing reel; [0023] Figure 4 is an enl arged perspective view
of the same spool support portion; [0024] Figure 5 is an enlarged cross
sectional view of another enbodinent and is equivalent to Figure 3; [0025]

Figure 6 i enl ers ctlv i.ew of r enbo nt. and 1's
quivalentﬁ¥€8k d&%gﬁné Pyl @@2§T7¢¥&U?€“§SW “%ﬂ”ﬁ%%@%‘@gggpdﬁgﬁ vi ew of
anot her en@@dbﬂﬁat and is equivalent to Figure 2. DETAI LED DESCRI PTI ON OF
THE PREFFERED EMBODI MENTS [0027] Sel ected enbodi nents of the present

i nvention WORP] nowigsee bxpd Blimegwwitarflual-beasing tiesd agaerding lognesmnlinglsmentiofwi | | be
apparent t dinthe all fromthis disclosure that the

fol | owi ng QE?Rgégf?%%ngf t he enbodi nents of the present invention are
provi ded fi#02i] | ufumd:P.o)smI@plpj,anam‘dssnectuohelrvmhef ﬁmrspmsduajfbebﬂiung teehg t he

i nvention ended clal eir eq ui val ents. [0028]
Rof or i ng LRREY al FoRes 1 et bR ortsar e s ponfd Ry itsbiorfi

i Il ustrat egf thsandceQI-dant reéif h one enbodlnent of the present invention.

The dual - bearlng reel includes a reel body 1, a handle 2 arranged on a
side of th@0fdel BEe 4 isagreniasgestncrpeshe Vl%"b@ﬁﬂ“ SARE SRPOS SHOHPRES: ar r anged

on the reeg oo@ﬂdy |Flg$1'réj§ i<Ofn &ﬁ?&d@%&g%e&oﬁﬁfw@glo'{’§ﬁdéfé]% egm{bt@:gn%eng QQZR] As

shown in Figures 1 and he Teel IS provi rane 5 and
first and %E@Gﬁdigrﬂemedwers 6 and 7 attached to both sides of the frame 5.

T A S
in Figure‘ﬂwhak&pmﬁhg&e@omhigured for a fishing line to be wound onto an
Shat t 16 {0 ingor GAE | IO &5 FRS) G BbIA 6% BrOVHETCHBG CaAHID xed
thereto sorjbiaty, t he spool shaft 4
DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENTS

[0027] Selected 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

disclosure that the following descriptions of the embodiments of 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.

[0028] Referring initially to Figure 1, a low-profile dual-bearing reel is illustrated in

accordance with one embodiment of the present invention. The dual-bearing reel

includes a reel body 1, a handle 2 arranged on a side of the reel body 1 for rotating the

spool, and a star drag 3 arranged on the reel body 1 side of the handle 2 for adjusting drag.

[0029] As shown in Figures | and 2, the reel body 1 is provided with a frame 5 and

first and second side covers 6 and 7 attached to both sides of the frame 5. The frame 5

has a first side plate 8 and a second side plate 9 arranged facing each other with a

prescribed space therein between.

[0030] As shown in Figure 2, a spool 4 configured for a fishing line to be wound onto

an outer circumference thereof is arranged inside the frame 5 and a spool shaft 16 is

inserted through an inside portion of the spool 4 and fixed thereto so that the spool shaft
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16 and the spool 4 cannot rotate relative to each other. As shown in Figure
2, one end (left side in Figure 2) of the spool shaft 16 is rotatably
supported on a first bearing 30a arranged in the first side plate 8 and
the other end (right side in Figure 2) passes through the second side
plate 9 and is rotatably supported on a second bearing 30b arranged in the
second side cover 7. Afirst end portion 16a on said one end (left side in
Figure 2) of the spool shaft 16 is arranged to contact a friction plate 40
arranged on the first side plate 8, and a second end portion | 6b on said
ot her end I i qure 2)..1s arranged to. contact a,friction plate
40 arrange Biaﬁﬁgmc?g%ﬁrﬁe%%@tg%fgai% I%dté{é 13 aflbgk%h]e ’%“’e%’SH’éi ”%"H’é”‘ia:%\})é‘f; Cnél. The
first end oftsidenn Fgaralidfthivespselchntl 16ndropesily appdbld af € filwbarerEhgured to
taper in an axially outward direction and the tip end portions thereof are
confi gur ed?Y %”gﬁg\ll‘éhé ﬁ?gl&ggtpgﬁ{: %&P(i?g‘erogliﬁﬁ §Bd (’éﬁﬁﬂéﬁfé‘? iy W2 WResES HEtiePence
now to Fi gife@edondtsi® 306 9lans Rabiaby alpperiédied éléjc%ﬁndib&lyiln%, ROk bt Alged i0be! | ke
shaft portion 16¢, an annular first |arger dianeter portions 1é’d (al so

cal | ed t hesccPpd gile gonignl’ard fiist endawyticnr Farfuedidomespp Ol ssledmiguos 2 tdighes haf t
portion 16 A1 8 POSE L farther fnaor ent.er he... |

(i ght - nand Snd el gy ed 1 Conudeli ARl 800 4 Hon e UEUFERRS ' on
16e (al so eal 4 sdonchendgeenord] @nmusaal othardnid grightaidean agro) it heaerd tof t he
shaft portion 16c¢.that .is positiogned farther froma center of the spool 4
rroht - nant Rk Tt R 4P S5 atas it S et e LT Gl G A Sl SR Spor 1 on
16j (al so zalheflrst bl pofof | Ga5dnd tBOSBEbAT eROFdri AN 6LAdrE BRAREnAFLENS Bbdrer end
of the shaft portion 16e(leftt-hand end in Figure 2). The shaft portion
16¢ ext end® Gy direddiogang tha e @drertins thesefiee aindigured sy baver and
passes thr%gtlamtigpg,@@{%@qhﬁjede plate 9. Each of the first |arger dianeter
portions 16d and the second | arger dianeter portion 16e conprises a portion

of the out@P31lci r Vil wiwense nofv to égugh af the plorod sloddt 6adsd inaludéssa cdmtliigadr ed t o

have a | argar,:. v di. er than the shaft portion 1 The second | arger
di amet er p%?ti}k%%hﬂggihggﬁ%gﬂ&%@’a}gnélﬁﬁd‘%hfl\ﬂ}é 'rg?rg’gn?afgq%gofciaﬁ%‘f@?ar ger

di amet er piwst dronat Gortiohparrdnged o apdito Bndshe tsamer eodionl1 ot et isshafidonor ti on
16¢c such t} af _ﬂ,_sgace exists bet\/\z_ﬁg the first and _second |arger diameter
porti ons 164"YntP™ B&CtpiTIag sPPRk® Eha-hapbend igdigvee 2has apnuwvererond; langex er

first shafdiapeet p@hod 6bc @QUBRANEEH: 9kont BEn b Bt akk: SfpNd shaft
portion 1>€Z‘Sgialt hatt)hag a Ci(grger di a?ret g? t han ;tpﬁ)enf' rstlﬂggﬁgﬁ?e %orti% 16f

and is fixdaltperten liopiet isgiosicionédefaghen fadm porttion e sidebsd épgothand ead inhi r d
:Eg; E Bg; El’: i %’iﬂ'e é‘i%ﬁ Qﬁ%m‘ﬂﬁeﬁ tfird Paﬁ-éér%?an%térﬁao&*t@oen 156‘351 r(sreﬁsodci:a?lggh%rno%%rtsthe second
annular portion) arranged on the other end of the shaft portion 16¢(lefti-hand end in
Figure 2). The shaft portion 16¢ extends from the first side plate 8 to the second side
cover 7 and passes through the second side plate 9. Each of the first larger diameter
portions 16d and the second larger diameter portion 16e comprises a portion of the outer
circumference of the shaft portion 16¢ that is configured to have a larger outer diameter
than the shaft portion 16¢. The second larger diameter portion 16¢ is arranged on an
outward side of the first larger diameter portion 16d that is located on the same end of the
shalt portion 16¢ such that a space exists between the first and second larger diameter
portions 16d and 16e,
[0032] The shaft portion 16¢ has a small-diameter first shaft portion 161 supported on
the first bearing 30a, a second shaft portion 16g that has a larger diameter than the first
shalt portion 16f and is fixed to an inner circumferential portion of the spootl 4, a third

shaft portion 16g that has a portion with the same diameter as the second shaft portion
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16g and a portion with a smaller dianeter and is fixed to an inner
circunferential portion of a pinion gear 32 arranged and configured to
receive rotation transmtted fromthe handle 2, and a fourth shaft portion
16i that is configured to have a snaller dianeter than the
smal | er-di aneter portion of the third shaft portion I16g and is supported on
the second bearing 30b. The first shaft portion 16f and the fourth shaft
portion 16i have substantially the sane dianeter and, thus, the internal
dianeters of the first bearing 30a and the second bearing 30b are

st._ shaft por.t 16f, the second sh

subst anti al e _sane. .The first. shaf dion _the secon af t

porti on 16408 pee PR R ARG SRR i e B S o RERRR LGP B b 161
are i ntegr af & ginidnofea el @sanged Bt @inigied Whideaivy rdteidaranbyittmaiinning, for
exanple, a %}gﬁligl eas ,st_ejel iall loy w.th a cutting tool. [003\:2, As shown in
Figure 2, Pfulesiaadg fpyfhshafigegion 161 Sibiseprnbigred wriyve samplendiaacicidhan out er
ci rcunf er effeisalaliBOdibingRE pAioR BPAS iR 8AHSoRont RE SRR Lonkfle sdeofid ;.  ONe
provided on t ﬁe t hlé lf Quir?t hmshaf_t plorti 0?0160?1, 1i g%qggﬁé]@pogﬁggsdtcgﬁ% he end
of the spobfarigaaPb. TBe firsashafiporsepkifané theffanthgralfpogmnal G éatesubshntidile spool
(on the right.,sj [.0..E 2 AL . thereds a third,larger dianeter
portions 12}ré S%‘?%@?‘H{&Tjt : glﬁ&g{aﬁér?@éﬁ% Ié%P %lf'ngﬁfsi %flliﬁcb@rs% %’%ahlgggb a8 ﬁ%l&s%’%’%ends
of the spobtarighdib akGubitareia]ly dresapreoihd €idst @Raft ptibh 1 64, theaddndrasfti on 16f,

whi ch correspon to the other end of e spool shaft 16(on the | eft side

in Figure a‘iiﬁowgﬁ?%éklﬁeﬁl?gS%ﬂ%%feawa?%raaéHlecfp%zﬁﬂe%@ft e G aregatepliyr ovi ded

on an out efor@kd GUATHRS §iBEd @hité??'fﬁeizrﬁiérQg{ilmaE}lﬂﬁin%%Y‘ bhunshafdahekld @) 48, which
s

corresponds . to the end of the spool aft 16 that is 'separated farther
froma centéh agpttipgdoadnool (on the right side in Figure 2). Thus, a first

| ar ger di Eer partdi ] - Largear . .di [ rfi 1 P a
thi rd 1 ar oo i aarer ey bEgs AR 3 a S AT L aBREH A ABRHeCh o
[0034] As showrchmidEegal petiBnacitbpspsieants of the kgod sliaft 14, acgetic sloaited en

portion 16¢d _and. the second rger. diameter partiqn_|6e o he si de.

separ at ed 135?1%895‘1% 551?;}1 Hoh[éerchﬁ’t ‘81?1016?01% ‘F?@OH‘L"ﬁg ﬁ]e eﬁ?g o ﬂ’&r?pﬁ‘gr?i]fﬂérl g b5t 5 on

havi ng a |epgeteddidretion eté'b@[brbhﬁzefsﬁbkﬁlgbn ghafdnt §OE I @Bude). Alshheehd ik gt

| ar ger di age_éﬁr portion 16d is arranged nore inward (closer to the spool 4)
and the S8UBHISTaiRReteipaREs Op BravidE oreuitersirawn fagdial patierreolowpaaied si de
of the firghshaf b _ i : ] 5.8 ' . r to the
first side pl gt é}ggﬁ%{;‘rl %ﬁgﬁéggbﬁgé %Iioggeéggggc ﬁl%s%ﬁr(]}ﬁﬂ%gt%f’?@%gce exi sts
bet ween t Henesposds fodhgethedimaimditer spool thiabr 6lGdha hdt $deindboond). Matger,

R L R e

shaft por tthofouliish{finpérdbn 16i, which corresponds to the end of the spool shaft 16 that is
separated farther {rom a center of the spool (on the right side in Figure 2). Thus, a first
larger diameter portion 16d ,a second larger diameter portion 16e, or a third larger
diameter portion 16 is provided in each of three locations.
[0034] As shown in Figures 3 and 4, each of the first larger diameter portion 16d and
the second larger diameter portion 16e on the side separated farther from the center of the
spool 4 is an annular portion having a larger diameter than the fourth shaft portion 16i.
The first larger diameter portion 16d is arranged more inward (closer to the spool 4) and
the second large diameter portion 16e is arranged on the outward side of the first larger
diameter portion 16d (i.e., the side closer to the first side plate § or the second side cover
7) such that a space exists between the first larger diameter portion 16d and the second
larger diameter portion 16e. The first larger diameter portion 16d and the second larger

diameter portion 16e are formed as integral portions of the fourth shaft portion 16i (which
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is on the end of the spool shaft 16 separated farther fromthe center of
the spool 4) and are formed by nachining with a cutting tool at the sane
time as the first shaft portion 16f, the second shaft portion 16g, the
third shaft portion 16h, and the fourth shaft portion 16i are forned.

[ 0035] As shown in Figures 3 and 4, the first larger dianeter portion 16d
and the second |arger dianeter portion 1l6e are each configured to protrude
radially outward toward an inner circunferential portion of the second
bearing 30b so as to have a generally rectangul ar shape in an axial cross

sectional view of the spoo|l shaft 16. Furthernmore, the first |arger
di anet er p@ﬁ?ﬁ%ﬁmfgg%gﬁgx?L%mggé§ﬁ6“Wﬁ?8%?“5?%%%%%?mﬁbpfﬂﬁﬁp°@6§d%f@eeach
confi gur edfssue by RathihhganAxbAMin 0P S 1(BEGHIANAL adhe W Ehdhso8H004r, ghaf t
16, a corner £ort|on of the protrudi ng rectangul ar sgaﬁe of the |arger

ts

di anet er p#HcPRbIafigortamoldghiby triliFhaEdortiver hownsthe fhrthishafspoipn il fieare ar ger

di anet er pgﬁ&k@ns 16d, 16e and 16j, 1i.e., the first larger dianeter
portion 16d,the second |arger dianeter portion 16e, and the fthird |arger
di anet er pid¥Bion ¥Bjshoanér Fignned ahd 4héedirdt hegaatimnabapetion] 0RB6Y ths shown in
Figures 2 to 4, the external. dianmeters of the first larger diameter
portions 1%%0%%%ufhgm§%§%ﬁﬂ“PHH§8W66Wlhgygkuﬁ@ﬂ?PHW”F%E%&#@“Eﬁ%§9antiaIIy
the sane aswan aexh@ondhmdirai®l g6rti6f of M s&RB0 BEariRafoh sBQL td RRelbg or the
third shaft portion 16h, or smaller than an external dianeter of the

second sha$PERGy LFGHLEBE ssPe the PHpcgoss setiongorew ehthe epeol shalt kf-s

enmbodi ment gy {REn&%! GE AR 1FbARLLLS R f - Ll AR I ons
16d and tﬁg segona Iargergﬁ}aﬁeteﬁgﬁg%?ﬁ%ﬁmfggsggéggaﬁg%ant|g%?gﬁﬁhe sane
as the ext Ewered caghamefigred pichilve int & pdalshest seqpionalivaew Bthe spacg shaft 16, a

approxi mately 1 10% of, the external diameter.of the . .first shaft portion
O o o Bes bR ind 1S SR S ATBRCDr QL 14 i diStacdiftls B hna s,
each of t henddililg tohead.i Mgraar,andhicber sraaner dibaak: Regtidhdds | e ol llgj,bear i ng
havi ng an,outFr,(a e 38c fixed in the first side plate 8 or the second

si de cover-%pMGHs ’rcﬁ%&e packr potiioau3adhe waowshiatase digRieley prdiog d Pe.ding st er

por t1 0n 1GihirckrgbPGiaibfcP horkidh 961, ol BARLER 1AOE hicQind Gflygnd the second 1 ar ger
a

e
di aneter portion 16e, an st e€ s 30e arranged between the outer race

30c and t H803GIner A deevisndiieThe? imhdhe extamel dadetes of Het fabl letgesdiemetehat t he
first lar el rtian, . .and. . nd.l arger. ydi.aneter portion
b6 ar ot hidsJOR S RREI AT RO B0} B BEEENT (R RSB TRLE L B0

cent er posixtanon dainatdref ilrenetondatelt 30dionTog of theshird gafietoritbnangt er spdlet | on

169 and the, second, .l arger, i aneler, BORiion 16e ane £agh, gontlgurgd sueh
In this embodiment, the external diameters of the first larger diameter portions 16d and
the second larger diameter portion 16e are substantially the same as the external diameter
of the third shaft portion 16h, i.e., approximately 110% of the external diameter of the
first shaft portion 16f and the fourth shaft portion 16i.

[0037] As shown in Figures 2 and 3, each of the first bearing 30a and the second
bearing 30b is a ball bearing having an outer race 30c fixed in the first side plate 8 or the
second side cover 7, an inner race 30d supported on the third larger diameter portion 16]
or the first larger diameter portion 16d and the second larger diameter portion 16e, and
steel balls 30e arranged between the outer race 30¢ and the inner race 30d. The inner
race 30d is installed such that the first larger diameter portion 16d and the second larger
diameter portion 16e are arranged symmetrically on the Jeft and right sides of an axial
center position of the inner race 30d. The first larger diameter portion 16d and the second

larger diameter portion 16e are cach configured such that an axial length thereof is not
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| arger than 20% of an axial |ength of the inner race 30d. The axial space
between the first |arger dianmeter portion 16d and the second | arger

di aneter portion 16e is set to be no larger than 50% of the axial |ength
of the inner race 30d. [0038] As shown in Figure 2, a cylindrical boss 7a
is formed integrally on a side portion of the second side cover 7 and
configured to protrude in an outward direction. The boss 7a has an
externally threaded portion 7b forned on an outer circunferential portion
thereof, a through hole 7c forned through an inner circunferential portion

t her eof , nt i r.ecess d in an |rcu ere
portion ofﬁﬁﬁ%ﬂpﬂgggdﬁaﬁ@ﬁgl;gowo %Wﬂﬂﬂ?ﬁgkghgﬁgééﬁ'ﬂ”ﬁ%§$“ﬁ8}%62%ﬁand a
nount i ng glagay eiaketd Pations 68 @hdaR setbn@dnar é&ﬂﬂ&lnct@i batol eseRtiab bpast i on of
the through hole 7¢c in an aX|a%¥% outward position and configured to be

e

deeper in awxaawaﬁpyéﬁhh%ﬁwalav tthemnenese 8l mounting recess 7d. A cap
menber 41 3@] Ca?—‘(‘s‘sﬁ&wﬁﬁﬂhgﬁki@“c?l@r’iﬂﬁmﬁﬁq%’kc{%‘% mmggn dhesig ance

force exer when the spool ates Is detach to t he boss
7a. [0039] pdrh@n elaibe pergndé eidt cover feok anmfir,gw@btm sotaudes hranutsm d direcddj.usting a

resi stancer,f s§ Ga ﬁ%<er t&g MEthefqgc(is or 10 élb foi%g ‘SIE né]%ﬁx i Ruvmtiain Fi gure

2, |ncludes a plura rnc a es and a

spring menpetioddercbhe tfnrolugfﬁ hola 7{3 |f@ﬁ1ﬁﬁ tl‘ﬂi@u@’( & inakl aRgedertatif pattiaa thdaifh ends
of the spool shaft 16. nmber 41 1s_detachably _nounted tg%the boss

7a of the SBRUHEEIPESS Z‘I{f&}m “h?’fblmé“é’f‘q}éﬁC%‘ché‘ﬂ‘juﬁkii")”émf pltee Heprahdiode’ by

pressing the mfo[lhi(ﬁﬁg 08 sRload %§arfh% 82414 mBSkh g,%‘ﬂéiﬁfc(% s 1%99&! nsalf&arflﬂel 16.
The spring nmenbe 42 is securely attached t6 boss 7a such it

exerts a stMUﬁ@CIﬁlaraéémb@mééw thieggle hgle 7prerrrt1feamaﬂhy mwandh@slé@c@n@l bearl ng
30b. _The SR Fggé’,p‘? e(ﬁ nﬁt hlgel[%(ggll)%gut%givcﬁmcu&pﬁ,a{l zr{equ& 1’[11?1%?{309?7&3 01? from

becom ng a an 0O res on o the cap
menber 41<mp®&mﬂkrHhoth&mdgabmhﬂammn@ﬁmﬁeoImoﬂﬁsnn§ammmnﬁeeém&zaknpmrt|ons
of the firs i on 168 and the second | arger dianeter

portion 16%%%V%T%¥m§ﬁHHFC%WE#FPQ%H%FEMH@ EpBFOes Bn an i nner

circunferegobigl PoOLé ERANGELHRE nREEANGH DOArd MEBARM Fhedjhidthgta rbasBRE
di aneter portion 16d and the second | arger di aneter portion |6e are

arr anged Wﬁﬁﬁcém“§ﬁﬁﬁﬁihﬁﬁﬁ@ﬂﬁé@ﬁeéwuié&@W“@Uﬁﬁ?@%@%iac®é@%ﬂ@hmbﬁ”ﬂhe
fourth shafit; iEtc?@%gtﬁét %@mGlﬁﬁ‘m'aﬁ aftfh %ﬁw% Nood. sl ?‘ft@ﬁmftl%ﬁﬁ;ﬁ%s dorom the

center of the spoo i's configur ave a I ameter than
t he shaft«wmngﬁbncmﬁeakmﬁlthQf&whodMnbmm165Th@eumhenbmﬂﬁnsHaagebbfdlaneter

gor tion 16 moumcd 101 hhe bsoes(s: a of éhc sgceoq'ld %{d%rgg;[ug r’? ﬁar‘;tcfvgsp tola%?us?a % zcétlxrogl oagegyw th a

pressing the friction plates 40 against both ends of the spool shaft 16. The spring member
42 is securely attached to the boss 7a such that it exerts a spring force between the cap
member 41 and the second bearing 30b. The spring member 42 serves to prevent the
second bearing 30b from becoming dislodged from the boss 7a and to restrict rotation of
the cap member 41,

[0040] In this dual-bearing reel, outer circumferential portions of the first larger
diameter portion 16d and the second larger diameter portion 16e of the spool shaft 16 are
supported on an inner circumferential portion of the second bearing 30b. The first larger
diameter portion 16d and the second larger diameter portion 16¢ are arranged with a
space in-between and each comprises a portion of the fourth shaft portion 16i (which is
on the end separated farther from the center of the spool 4) that is configured to have a
larger diameter than the shaft portion [6¢. In this embodiment, since the first larger

diameter portion 16d and the second larger diameter portion 16e are arranged with a
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space there-between, a contact surface between an outer circunferential
surface of the spool shaft 16 and an inner circunferential surface of the
second bearing 30b can be reduced. Also, in this enbodi nent, since two

| arger diameter portions, i.e., a first larger dianmeter portion 16d and a
second | arger dianeter portion 16e, are provided, the spool shaft 16 can
be supported across a wder span in an axial direction than when only one
| arger diameter portion is provided (i.e., the spool shaft 16 is supported
across an axial span equal to the distance fronran inside edge (left side

in Figure 3) of t i rst di.apet er ti.on out si de edge
(T ght s daepneleginaees) & sp o] S RN Gea A Bre: BRaREEGP BrTr o 1)

result, evgol fhad 16284 ah Qe ciBfundeRefiallsafige drolatkeasidbearing BEb cHRRol shaft
16, the spoaql shaft 16 can be prevented fromflexing. [0041] Additionally,

si nce the ¥fradardes Hibirmaadiper singgdwoilarger dlrlﬁeurw‘e@nsr B gelitst Wigshet er
portion 16@3aﬁ&@1 g&]ﬁoé ‘r’*@@f&% %%SSJ lafe2NBLRNer §8ﬁ%h%c Jaf?@plo%ﬂﬂd SrHQE}%E the

spool shaft in reliab ashion,” the spo can be reliably
prevent ed ihabrfﬁ&hrakc srg)mhemaubfksel \srd@roﬂpamrrm a{iesiuaciual thargwhsrpetépj on@l so, by
provi di ng ar.ger 16d o e firs af t
port i on areet dAmele R Rhv B et B8 afflos E Mt R BT ¢ e
center of stphe eqmai thé Hisemde pooMvdndhside fbleht] ok sﬁder;ﬁtf“agm g)ersi 1t dretegerporti on
16d and a second Lar?errdianeter ortion 16e_only on the fourth shaft
portion 1efapptepportigh Tehio amytade @tnﬁé (riglf sisle 1§ Righite %efﬂwcr%d fL8E her from

the cente rdx&%et%hﬁorﬁ&@%c) 4.3 qu e ST @vdn‘ ikg Hx\ﬁgtf& ce h@ls@ewaﬁgz loddRisSRoak 4
rotates at a speed), shaking of the Spool shaft 16 can be prevented

reliably vﬁpphid}taﬁtlﬁethmrpqa plep s e beageenied oo flenug.act ure the spool shaft
16 and 11900200 saliohaf SE0uREWBIEYENESLLY ASRak. Mo Rd gt act i ng an

inner circu ren i's arranged on
t he end ofditthelcspotbn stbdrid 1hé sdchad larger depadrabatbnf et dmrsubpscmmht, kpoatent er of

the spool 4. As a.r lt, the rotation perfor ce o ool 4 is |less
kel y ro Bat aRaruBh e cbty ST RUEITERIT Soasel Aopaapnesdit

i nventi on, th@sidol §tothidE S€f high apRHEN! §95§Fﬁﬂuﬁﬂﬁmﬁy%Qﬁﬂﬂﬂgh&ﬁgﬁaL1Qh@&?ter
portion are provided on a spool s haf t of a dual -bearing reel and

support ed 184 carih¢ Arseshagh nogtins Erfdie. & thpend pﬁu?rc 6pocd shadh tG gt Is Tiaeertp
| di
arger di ac%ﬁittﬁf)fthgglor%dl tﬁgg?dsﬂggxpﬁ%ﬁogﬁ?mm‘r R ‘?rcnﬁ%c?ﬂgioﬁ PR{dtJn‘a’a s?@o%ﬁ

conprise a portion that a shart portion
and are aﬂm@mgﬁwnU@rbeﬁsméﬁedﬂapaﬂk:%nﬂhsmﬁnhnmmhem(1A5m1acme®ufmp a

g(r)]gt gﬁt garsggolbsﬁaf{\? § hafl 2 Htug rﬁo%rll {h%l'lcgnglr oefluula ?AOO?H dngl rore | ketly f DR whesnhaf t

the spool 4 rotates at a high speed), shaking of the spool shaft 16 can be prevented
reliably without the working steps required to manufacture the spool shaft 16 and the
spool shalt 16 can be prevented from shaking and contacting an inner circumferential
portion of the pinion gear 32, which is arranged on the end of the spool shaft 16 that is
separated farther {from the center of the spool 4. As a result, the rotation performance of
the spool 4 is less likely to be degraded.

EFFECTS OF THE INVENTION
[0042] In the present invention, a first larger diameter portion and a second larger
diameter portion are provided on a spool shaft of a spool of a dual-bearing recl and
supported on an inner circumferential portion of a bearing. The first larger diameter
portion and the second larger diameter portion each comprise a portion of the spool shaft
that is larger than a shaft portion and are arranged to be spaced apart from each other. As

a result, a contact arca between an outer circumferential surface of the spool shaft and an
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inner circunferential surface of the bearing can be reduced while al so
preventing the spool shaft from shaking when the spool tates at a high
speed. OTHER EXAMPLE EMBCDI MENTS [ 0043] (a) Although in the previously
descri bed enbodi ment the dual -bearing reel is a lowprofile type

dual -bearing reel, the present inventionis not limted to such a reel and
can al so be applied to a spool of a round dual -bearing reel. [0044] (Db)

Al t hough in the previously described enbodi nent the first |arger dianeter
portion 16d and the second |arger dianmeter portion 16e are each configured

to protrude,cf aﬂuﬂ i{%% éits\ﬁ‘ﬁffé% CH\W(QIIQQCAI{{Q) (4 43(1?\}{111(, {s% %v%nm iEI on of

t he second bearing SO as ave ape in an
axi al cr osspeéehdafohnah shaleng wﬁextiﬁles;squbuitcﬁhaﬁﬁg: ﬂs@‘n;,c,d it s al so acceptabl e

for the first larger dianete tion . econd | arger dianeter
portion | 6e to be configuredbgg%éﬂ%g@ﬁégﬂig&ﬁyggﬁﬂgwﬁﬁer circunferenti al

portion ofobe segpAthdeanh g ppEBoRe @Sciliikd AR dBn@e R NeaSiBRt &Gl scul ar
shape in an axial cross sectional view of the spool shaft 16 as shown in

Fi gures 5 ayverofilooaspugidcarpg il nresentieveitioniiou linitdde sudbedcdmaddi ment
the first LaraepdiAmed 6. sptagr&ﬂa%u&@&iuﬂ%gaﬁ@gcaecond | arge di amet er

portion 16e are forired as integral tions the fourth shaft portion
16i, it islWHéb adblepltlabigh if te pn¢1e01fsiyr¢ascdﬂwd@efoodnmtlerﬁ1pldmtgmoahaﬁl&dr and

t he second r i ter e to. be as at e en ities
e o o pRbg R A ATE LR B Al i e SRR e & et | 1 st
| ar ger di amtafly opowdrd Q}%‘aadﬁﬁlmnbhﬁl @aTeRtid gogrRn of@heaéase@r@rbe@még B@msome the

first bear] 30a, P t he %gcond bearing 30b are not linte way
by the prel %Py‘%@l&@g YR B UG BB P aX[dbet@?&] seeiggnahy o ghe mokfﬁnéft

previ ousl yit deg&s icbgdagahadhaEal ]aIcf]g’é@ diaﬁ{c&‘?r omoﬂnf%ﬁ%ﬁd RAELIRANS:

first larger dianmeter portion 1 cond | arger |anete§éport|on 16e)
are only pfiawrigeposan dbe mheeqonﬁmedu bef lepbnfdxﬂowhid etnelnamctllmflnl{dﬂexltwbpfmlos haf t

16 that is t f th 4.

sha t - por t7oiE 1Pt ATSES0 FEBRle Sel iR RRTdt, sty TSl s
acceptableﬁﬁmmpi@mwdﬁ%hmqwbhﬂgﬁﬂGd&aM3MGhHﬁthi@ﬁﬁdéi e., a first [larger
di anet er qg %g %528 nd &S cond I &)g é portion | 6e) on each of
both ends é It he 0”§h3¥1°ﬁﬁw(¥1 ‘mﬂﬁ G WhBFPEUﬁﬁ@?éﬁEWéhmﬁ%thons
of both thewfieurddansiad tecoR®rat %&Hmﬁ@tbr ot D& ik Fsitned Q@H‘tc$8 J)t()lll%s' 16f ) I'n

such a case, there would be a first larger 10 di aneter por
second | arfefouinaheli aprtignr i, oris Ale agpepiblgder tha fied dhzertdisroeier portion 16 6d

and the second larger diameter portion 16e to be formed as separate entitics from the
fourth shaft portion 16i.

[0046] (d) The dimensions of the first larger diameter portions 16d, the second larger
diameter portion 16e¢, the first bearing 30a, and the second bearing 30b are not limited in
any way by the previously explained embodiment.

[0047] (e) Although in the previously described embodiment two larger diameter
portions (i.e., a first larger diameter portion 16d and a second larger diameter portion 16¢)
are only provided on an outer circumference of the end of the spool shaft 16 that is farther
from the center of the spool 4 (i.c., on the fourth shaft portion 16i and not on the first
shaft portion 161}, i is also acceptable to provide two larger diameter portions (i.e., a first
larger diameter portion 16d and a second larger diameter portion 16¢) on cach of both
ends of the spool shaft 16 (i.¢., on outer circumferential portions of both the fourth shaft

portion 16i and the first shaft portion 16f). In such a case, there would be a first larger
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| ocations and the spool shaft 16 could be rotatably supported in a nore
reliable fashion. GENERAL | NTERPRETATI ON OF TERMS [ 0048] | n understandi ng
t he 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, elenments, conponents, groups,
i ntegers, and/or steps, but do not exclude the presence of other unstated
features, elenents, conponents, groups, integers and/or steps. The
foregoing al so applied to words having simlar neanings such as the terns

"includlng : it h” Lr derivatiyv rn1"part
"secti on, ;agg@?’%b%p 16d SCLO"ld g%‘"‘g‘ FHEH P lr?elfé%‘ad‘f‘ﬁh “ﬁ‘g %ft AYul ar can
have the dmtmmmammg,pocﬁi sadﬁ|1agbﬁd@aﬁma@myauﬂidﬂcahm b Yo repiablt $ash{od049] In

addition, the follomnng di "farwa "rearmard" "above",
"bel ow', "downward", ﬁfﬁAﬁdgﬁﬁ%€ngAT¥%ﬂ@E&ﬁ@@ﬂ "inner", "outer"

"1 ongi t udi [wk¥] andy ufldﬁﬁﬁcﬁﬁgﬁc q@cﬁac"(‘ﬁlﬁ{c 1§§scﬁﬂ)ﬁv8ﬁf&%rth§ 'tcrﬂnl Q{)mgh&?; i onal

terms refer to those directions of devi ce equl pped sent

i nvent i on. aGiEoReivAGYep, astused ber umeqnmtuabdm b¢ premcntiod @betstﬁuabwuaﬁyp@ct s of
the pr esenél cbd%e BEY figgtate%hgﬁhgé,gg% 811;166116%15 H%l { |1r\14tg o an d/gxe gﬂép%sblﬁql'“ pped

with the present 1 nventio BIMECoAf as used
herein to d@smﬁkbmdaﬂmqm@bm&nﬁoﬂuseﬁﬂmam&ﬁﬂw@ﬁéka@ﬁ&ﬁxﬂqwh&&s@mﬂbses t he
exi st of ofher nment i ned npon S ction(s r
part(s) of ¥t aa@&r étsp%e@&fﬁaﬁgvnéra élaml%déa ol erie S&aﬁa*ama&ég%is sudh
function. ddige teenfBiRiudiegr Q%vifd-gch‘vﬁﬁf’"a%ldlﬂilhadgliv%dfdé" Alscahf?:l{&m g,
"approximatel y' as well as any other simlar terms used herein nmean a

reasonabl e S&fflint PoBfondevnanh@n asf clementirodion uew indhasispds cenhevathedenid
result 'Slﬂg&nis&ﬂiéhQQEEAXrg ﬁﬂgﬁfﬁ%%£8051] Wil e only selected

enbodi nents have been chosen rate the present invention, it wll
be appar eni00¢%9) t hbsealditiid, tredollownpeliracttonhl omg Hosvatl’s Clasuvard” t‘labcﬁvo\?ari ous

changes an catlons“can I herei.n mnthput departing fromthe
scope of tﬁgpnlhv MrERd asu@%?g eéfell%ﬁal h&HpPEH e P ai MY Fur t hermor e, t he

f or egoi ng G@@@tﬁldmh] ‘ong “OfnsvtiRe’ Snbaismmtoshcreiaar4 Hﬂgclfoﬁdlttbl@ns(l%ﬁ:‘é ent
i nvention ﬁ ovldg& for illustration only, and not for the purpose of
limting tt FEPRISOh 246 Vige pHiRredpyith the pesspE nencatien-adpeerdingl vt theser

equi val entt@rmsTQéJb?'uinH@o §&:@H§c %Eeétb@f 1'11@%/%%@&?1“/05@0]‘2%}10&15 L Erﬁg [eQ.dt he

di scl osed embodi nent’s. spool t support
structureIﬁ@hV%KUUﬁWME@aumpgﬂWébﬂunhaEHHQVauably supports a

10050] Moreover, the term “configured” as used herein to describe a component,
section or part of a device implies the exist of other unclaimed or unmentioned
component(s), section(s), or parl(s) of that device necessary or required to carry out a
desired function. The terms of degree such as “substantially”, “about” and
“approximately” as well as any other similar terms used herein mean a reasonable amount
of deviation of the modified term such that the end result is not significantly changed.
[0051] While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent to those skilted 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 Hmiting the invention as defined by the appended claims and their

cquivalents. Thus, the scope of the invention is not limited to the disclosed embodiments.
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spool shaft in a reel unit, the spool shaft having a shaft portion with a
spool fixed thereto for winding a fishing Iine onto the dual -bearing reel,
t he spool shaft support structure conprising: a first annular portion
havi ng an outer dianeter |arger than the outer diameter of the shaft
portion, the first annular portion being arranged on at |east one outer
peri pheral end portion of the spool shaft renote froma center of the
spool ; a second annul ar portion having an outer dianeter |arger than the
outer diameter of the shaft portion, the second annul ar portion being
arranged on one of the outer peripheral end portions of the spool shaft
renote fromthe center of the spool and on an outward side of the first
annul ar porti 8HHA% IRELAIMERE e a space in the axial direction between the
first annular portion and the second annul ar portion; and a bearing having
an outer peripheral portion and an inner peripheral portion, the outer

peri pheral poit|ohsbeﬂn@aﬁsmqmgeﬁuamd:Q@mﬂh@“b@ﬂmLQe@$hﬁh%@QbBQmEﬁﬁﬁJ£e|
ei ng arranged and confi gured

unit, the |nn ifPerlﬁig Eortlog ﬁ ?
support t hé®f{°g¢ bé ¢ iPoR! s MYW83§$6%@6”5ﬁﬁUﬂh$ﬂ§@ ﬁﬁ@hmewK)The
spool shaf tforSWﬁﬂQ{gt asisnmgtlu{c%nft@ﬁmad&l}t%balh@a{cbln%é ol @gﬁ?%‘g&pﬁg stu%ct%l;lea' m1,

wherein only one of the outer peripheral end porti ool af t
i ncl udes t KB™PII$8¢: annul ar portion and the second annular portion. 3. The

spool shaft suppe T ak.- bearing according to.claiml,
wher ei n bot h oute?hggélpﬁ%#g.m£ da“a ?I%%@LO h?ﬁ%t %b%Fogﬁéanﬁﬁﬁpéggé t he
first annubkaft potiondme ﬁ&ndnmﬂm p@ﬂ&mrmbn@rmtﬁn@éd POkt e@ ondoutdNgerpRea| erghaf t
support stg&%% O?if%r ﬁ%g %breel _ﬁgordlng to claimi1, wherein
the first nnu ar P??é PQP% GHE ghivGsEelpor ti on are each
configured ta sepdjr&i fniehéar el lﬁa&(zrricﬂéﬁ@&ﬂua&ain@f@:?'IarEt'?rrthBhﬁlrca(JutéL{ﬁérﬁ'&& & the
beari ng, HB§I§%St ann lar 12 portion and the second annul ar portion

having a s PWQPPQ“%%WPB@@@WPémoﬁﬁﬁﬁ@HWM%wng@i@wm@CéMUngn@heuaMndl
direction efd§d¥€oSRAMe s?ﬂ@lf sthdf@er}lai@?x ()?Pﬁ’l@ Wﬁﬁga&tthg yypo%%r}d St GRS cPer a

dual - bearlqg reel according to c
the first annular portion so as to create a space in the axial direction between the first

annular portion and the second annular portion; and

a bearing having an outer peripheral portion and an inner peripheral portion, the outer
peripheral portion being arranged and configured to be fixed to the reel unit, the inner
peripheral portion being arranged and conligured to support the first annular portion and
the second annular portion.

2. The spool shaft support structure for a dual-bearing reel according to claim 1,
wherein

only one of the outer peripheral end portions of the spool shaft includes the first
annular portion and the second annular portion.

3. The spool shaft support structure for a dual-bearing reel according to claim 1,
wherein

both outer peripheral end portions of the spool shaft includes the first annular portion
and the second annular portion.

4. The spool shaft support structure for a dual-bearing reel according to claim 1,
wherein

the first annular portion and the second annular portion are each configured o

protrude radially toward an inner peripheral surface of the bearing, the first annular
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the first annular portion and the second annul ar portion are each
configured to protrude radially toward an inner peripheral surface of the
bearing, the first annular portion and the second annul ar portion having a
substantially rectangul ar shape when viewed along the axial direction of

t he spool shaft. 6. The spool shaft support structure for a dual -bearing
reel according to claim5, wherein when the first annular portion and the
second annul ar portion are viewed along the axial direction of the spool
shaft, a corner of the rectangularly shaped first and second annular
portions is sustantiall ound. 7. The spool shaft support structure for a
Gual - bear | RYUPEEN JcHetih g it gkion 12 ibiAcHBIAUEHE SPRIEEVERAIPAMS8r ¢ 1 on
and the segierdd amﬂ%l}@raxmaﬁmi@m@n’ﬁleisﬁb&g{l@ﬂt.l y formed as a one- piece,
unitary nmenber with the shaft portion. 8 The spool shaft support structure

for a dual - beari A§e sl shelt suporgtuglust Birm dual-boiseegicel acherdigrigtclamnbl ar
portion angd,the second diameter portion are separately formed from the
shaft portion. 9. The spool shaft support structure for a dual -bearing reel
accor di ng totld &irgh dbpulantpert@inn aich ehd eaond gofivlat pertidmawicngachncoafiperd riace

nit., an inner.ra

annul ar_pob BB B b B asband e Bhebr v o, ot SORBR Phg Doy i
arranged bghueeand i adbed ahage gittdod RevihAnesubkRtBallyl@clangular shape when

viewed along the axial direction of the spool shaft.

6. The spool shaft support structure for a dual-bearing reel according to claim 5,
wherein

when the first annular portion and the second annular portion are viewed along the
axial direction of the spool shaft, a corner of the rectangularly shaped first and second
annular portions is sustantially round.

7. The spool shaft support structure for a dual-bearing reel according to claim 1,
wherein

the first annular portion and the second annular portion are integrally formed as a
one- piece, unitary member with the shaft portion.

8. The spool shaft support structure for a dual-bearing reel according to claim 1,
wherein

the {irst annular portion and the second diameter portion are separately formed from
the shaft portion.

9. The spool shaft support structure for a dual-bearing reel according to claim 1,
wherein

the bearing further having an outer race that is fixed to the reel unit, an inner race that
supports the first annular portion and the second annular portion, and a rolling body

arranged between the outer race and the inner race.
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