; €3e9g9bbc4d: ef 6f Tghq@ now,. ROTATI ON SUPPORT STRUCTURE FOR DUAL- BEARI NG
REEL BACKGROUND OF THE I NVENTION 1. Field of the Inventio S 1 nvention
generally relates to rotation support structures. More sp&ﬂ,ﬂmﬂmﬂ{wﬂ he
presenWﬂ/ ion relates to rotation support structures d
rotati M of dual -bearing reels. 2. Background | nfort@tseron

Dual - beari, andg R { i and

el ectrical F‘g"-"ﬁri ven 10 &Qﬁﬁi@ﬁ?%ﬁ?ﬁmmts that rotate at
hi gh speeds. In the case of @Q i Qrﬁﬂkl spool rotates at high
speeds of about 20, 000 rme entl?:ggsjlt“r%.g 0 su%%@?@ he conponents rotating
at these high speeds, bal IgReRIGROIND\OFCHRIRVENTION bearings, are

conventional ly used. Wien using ball bearings as a support structure for
rotating cdrpondiield of thednyentiont at i on performance nmay decrease, since bal

beari ngg have a {i.ny rotation resi,stance. For examle, |f spool of a bait
casti nggr eel is F@ﬁ%%%’?@éo& %e?egilgé?lﬁteggoaﬁt%&n SP%W%WTF% lﬂ[aregi stance may

decrease dugedificdiiethePradehOinvéRinStiRANE o FititicHuppsrt kitGotured Poranst-guall y, to
address this problem a contact portion that contacts the inner race of the

bal | bear i Agtafing pompeneat ofgpl-bessing refds.ween, is forned on the spool shaft.
The 20 contzacjt @Jci(#r%ﬁn&fr&%%ﬂ with a wwdth that is snmaller than the
ace.

wi dt h of thé inner ring high-speed rotation of the spool, the inner
race and the cormwat-begiiigieels, aiddn atticathr bait sastidg reednghdlédtricallyadtivepeed of
the spoql, the spool is suﬁgported by the ball aring_at the contact

porti oRn0 WIEHS FeCquipReE Y1 ?Panpqnsmatﬂilqsﬁotgt?aﬁa'a%e@ﬁmcmﬂ@qaféff ofpait pal |

bearing, t Q‘éstlr{g}@éls,%ﬁe ERfof rs Stf}ﬂglg%&&&fbﬂ)%{ ﬁ(?,@O(ﬁtdn?GthH E{is'ﬁﬂg.hirgh‘ speed

rotation, so titat t'he rotation resrstance between t nner racé and the
bal | bear i sygpmatthb eomponenésirotaing ah thresalbighispeedsf bdlHearingsawihich gre rdibngrance
can be betibg‘r .suppressed t ha[Py ann there is no sliding. However, since
sl'iding ocGfngsetiREBRVAHENA A ace and the contact portion during

hi gh- speed r ot atywpih udifigd Gdli Barings Mﬁfpﬁbﬁ@trﬁétuf%?r&&fr? QhpohBiits,ithi S
reason, sone 30 reduction in thé rotation performance due to friction

| osses 18ccuotation perforaiance mnpy deereasef sindecbatlidwarings ye @ timyiretaionm reses¢ahcé.or

rotation s ort str.uctur 0 dual - beari ng regl i overcones the
oue mont EoR exmb il & RO oF Riaf sfiie e ¥ poreéhy EBF Berindt R Loces
this need iffidd@stahédhapidcresse ¥Be to B8 rethii® refigRHSe diMtigtlastind. | become
apparent to those skilled in the art fromthis disclosure. SUMVARY OF THE

| NVENTI ON |Gonyventidnaly.do gddresssthisaroblpa, peerfagtortippehet contacts the thpetiace,
support str 2 i gh- Spe i i -Regying reel,
i Chwhi oh o) He Helfinf ¥ kuRRORE 8L, RECERET of InchobliaR bt |

rotati @0 caontaet Riiiereis Totmddywithip pridthskat is émalker titdnathée aidth o frerihingtracect ur e

for a dual -bearing reel according to the first aspect of the invention, a
suppor t sta}awéggn-meeérwa@wg eap%ttgﬂwwﬁn@ CHONRCRPITOHEFSr i ng r eel

Second comenat” F e o e P RO PR, (st
conponent &ratingat thotmtat pedtiani ve to the first conponent. The fluid bearing
I's disposed bet \L\\ﬁﬁlrll the conventional rotation support structure using a ball bearing, the inner
25  race and the contact portion slide during high-speed rotation, so that the rotation
resistance between the inner race and the ball bearing can be ignored, and a reduction
of the rotation performance can be better suppressed than when there is no sliding.
However, since sliding occurs between the inner race and the contact portion during
high-speed rotation, friction is generated at this portion. For this reason, some
30  reduction in the rotation performance due to friction losses occurs after all.
In view of the above, there exists a need for rotation support structure for a
dual-bearing reel which overcomes the above mentioned problems in the prior art.
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the first and second conponents for formng a fluid lubricant film between
the two conponents. Wth this rotation support structure, a fluid bearing
is provided that 15 contactl essly supports the two conponents by formng a
fluid lubricant film between the first conponent and the second conponent.
Here, the first conponent and the second conponent are |linked by the fluid
bearing. ThegielRleftiod Mréééé%ﬁ%eﬂ%ﬂétﬁ&?ﬁrt%%ﬁ% offBRhb&Es, WHRR Wilkr @
support structure with a ball bearing. "Also, no friction occurs between
sol i d bodi eeconme apmntetbﬁbowh]elllbdumthe@ﬁ frayn ithis disclesure. r educed. Ther ef ore,

20 a reduction of the rotati ccessfully averted.
Furthernore, it is possible W&g(ﬁg%ﬁ\g&%gi@ﬁg as a one-pi ece,
uni tary nenber Wtlidthtig pGRHIROSERE PresditSARNADE to HASIR a sappéit BeRiurk For 2
speci al acconmpdation space. Accordingly, it is possible to prevent the

dual - bed i ngjgh-epsediroation pedionnd ardsmlgleeamgml,o\mlgwmltarr@dwtoatqf@m suppor t

nvent fon, DruonBYrR sk Btk Bead Riuicn AEPCAENAR nbRedla. 0] Uace one

of arolli ng beali avgtatiod sappdri situ&glrbﬁﬂrral digl-Bedrimpgeel abedrdmgio theefirkt r st
conponent and the second conponent. The fluid bearrg% is di sposed bet ween
an outer ciaSeeRtoEtherinyention, # suppartstrusties fop a bigh-weedEiatinn Rasdonef 3

nf di
bear i ng. WIRIPATEl HERCh fulRonbngl | Mok torhent 354 DRl beolhh (TP
rot at edOwi tdecombsqagiontnt it disposedianran ibearcircgméerertial side gf thedirstigmpohentsecond

bear i ng. duriHgeh BNASTERVs e AE ComAEREY T he IRRLIEA BE RGSELNGen
hi gh- speed e%ak 2l secHfid CombOiHnYs fof 6 4 h6fa l%n‘faﬂ?ﬁﬁf?t)?ﬁxie@ﬂﬂ{é%sf Or mance

can be _2 averted in all rotation reglons, Including w-speed rotation
such as whewmgonditag up ?one and hi gh-speed rotation such as when casting.
According to th tation.support ructure.for .a dual - r.ing reel of the
TR aspect of Wiid (a8t RRDRleRuHI A iBidSara iy AP ARt G ng o t he
first ors t hentRASRE suppsRete twb B6mbbitingk ByHEMaRY fldid Briahi i péwegaNs has
a plurality of groove portions forhed in an outer circunferential surface
of the secdhefisshapopenant anmthelsemri@pe@omrtthflee&sﬁ@cﬁm emppaett andtthe onponent .
Wth this c | Qur ndahrgh
rotation prgcﬁ; sfirgéeén cag& b Ir]rlglr(ertt a}}a‘ t“sg‘“bﬁe@gt‘% ér od\?@%rqraélo?lﬁgggg

ci rcunfer erﬁeba:hewﬁztl&wmffothm;gﬁmndcwmnnerbhn bedtirph A186,afoefictb h respect
10 to the first conponent. According to the rotation sup ort structure for
a dual - beardcsyrsbetyecasokidhedips, se ﬁ@é@lserhetﬁﬁ@tlem eosistance ivedugedn Thergfarpe
struct ype c onent
s o Tl ancRuloRthe it fonfiokARinloe oo} MdolbeRiRARENed, Murtlehfbee RIPCC
shaft r ot atpogsible tetﬁcpmoﬂtethud)beaﬁmg asae)heqnmc'e umafacy mbmbéd withltheeari ng 15 is

di sposed on at | east one cLBof. t he %g shaft. Wth. this configuration,

2 educt | orFoBIPORFES THRETPtn S 9P 6 raepr%@%womompwtoget her with
the spool sm%tdlﬁ%&ht Eﬁﬁﬂﬁﬁte tb Prdvaft the @liallbthating ARl REMBELERRR Iitdey averted,
and the reel can nore Conpact. According to the rotation support
structure for a Aﬂ@mtdlbgmihngotaw support [sudtife; far adueldpenng ekl ofitbe pr esent

i nventi,@n, the structure acco to,the first ec u er includes a
o1 1 ndSbedrrir 45pes oL e P RGRE BkRrich: e Anbis e thfits FoettC orponent
and the Se(iﬁﬂﬂerﬁﬂﬂﬁd&%&ihhof@@@lhh?@eﬁdg adldmﬂlﬂgg)ebﬁnglhﬁﬂ%‘éefﬁe@@ew an
inner circunferential surface of the first component and an outer

ci r cunf er erfirpiegomnengnicand dire sasandempsinept elhediuid hepringds rirsgoseddpeerqea |ang
bearin t I

o at ed wi (oresimPAM Wil B 1o R¥EhaNaithonent Bl ah s RATRRAGRL, °
beari ng, t harthé¢a sfithe onpofdatoliiag bemmgrahédh&yrgt)hmﬂg)IWlthgtnbemﬁgmgatmn sl i ding

bearing during | owspeed yotation and b the flui dﬁge duri ng

hi gh- sgged VB HED HIC SREQUSH IRpngIL {aroteigd uitharsmse e oY BHNBEF f or mance
can be aver i n such
e uhon i Tl g B B B e R e, Do
Accor di ng tacndttllmslrdntgltaaungsluppg)tctw—smaedmotatlen,faod ba tiuthlid beanigdyrmgel of t he
si xth aspecgt. ,of t ese{tQ ti orgi tlt}ﬁ str tuctur accordrg to the
first throuf# RS I’io gcorgtﬂg MARY HC Br‘ﬁ%éo"apeﬁ AN 9N 6F groove
portions fornmed in an inner -3 circudferential surface of the first
conponent, which rotates with respect to the second conponent. Wth this
configuration, the rotation stability can be inproved and a high rotation
preci sion can be maintained by form ng grooves in the outer circunferential
surface of the first conponent, which rotates with respect to the 5 second
corrponent Accor dr ng to the r ot atr on support structure for a duaI bearr ng

Y " o o Y " o - o,




According to the rotation support structure for a dual-bearing reel of the
ninth aspect of the present invention, in the structure according to the

ei ght h aspect, the seal nenber is a lowfriction seal. Wth this
configuration, a lowfriction seal with little 25 rotation loss is used for
the seal nenber, so that reductions of the rotation performance due to the
seal nembers AR BEPBHoRGegibRC Acidi: fod-4ed rRbAdd Qithab RS biddingGhur € for
a dual -bearing reel of the %enth aspect of the present 1nvention, ih the
structure dtm‘camdlhm@ $medh6atmn'ﬂUhhaspfbcmpaStmg lowfriction seal is a magnetic

seal having a net i d.b i ther .of .the 30 .
conponent s. ?Cﬁf n%%’r#‘? Qr}%}?po'?ﬁéu?tﬁg tﬁ’é?aﬂal&ea’ﬂ’&g’é‘ﬁc %Ptrt?ﬁ?l?l& can be
efficientl yaspémﬁﬂfeqﬁegemtlhv&xhﬁmmqn@m&nﬁeebc&&h?% theBeNStthEsdcbid d,. and in
case of a fluid bearing usi ng a fluid different fromair, can al so functlon
t o hol d5t heasp¢ayithie ﬂnldaldbmctanb Im dorgatipn mgans hasmadulraatwgf greoveportionsat i on
support et\rf§ctu eafn%r tei% U F %q{ﬂg@? kme g({% e\éﬁn{#hw Eectt{egf t he
present i nV8RLTOR, % ﬁé“é‘?‘%‘} ¢& B He§ Y PHEORT I W8R8 t he

| ow-fricti ofittsRBpect fo e \Faét@ompeR&t] With ;iedonfigiratin,aha\edtation' seitelidy@ah fil m

| ayer that is arranged on a portion facing away fromat |east one of the
two conponditiBpraned and pihigherotasionipgesisien ean bemeintaingd bydhpeingigsoatedan of a

vt of -1 ePeldeflel LB Ml ne LARELIHEMAL wAUFRLI URh RBpRE

t he coﬂOosna&eﬁstaimpmentof the conponents can be naint ai ned easily. These

and ot her objects, ngatu , ects and adv ta& i of .t he ent
i nvention wll & Fé‘ﬁf‘tl THSUPRES stragiune) walibgaring fee ? e

follow ng dg V\#é?:'t begh £9es3ﬁ%ﬁ{zéx{?ﬁ>h0iﬂthé"§&|§ﬁnn% ?&ln%'ib &?@bﬁi&‘atdr% #idhh the
annexed draw ngs, |sc oses a preferre e present
i nvention. aﬁﬁ&%@&ﬁ@&b@ﬁér@ﬁ@ﬁrﬁﬂﬁnﬂ%ﬂd@l—ﬂeﬂrmgmdgth&m@ﬂ t he attached

drawi ngs which forma this ori scl sure rells a

per speat | vEOTPEIRE Aol ey SRR s i frs! BUbaHa CarDUGREHHE of ¢ he

present si nyeaishiad ofifithét chelchd B B-aPod isEin. owlms%ﬁh%&}easﬁ GediRion

according to the enbodi nent of the present invention; ure Is a plan

cr oss- sect jof ke rotatiowpeffornance obithelsposlira@gting tigether mtulﬂmgsnool s_haﬂnmh

enbodi nent of the yention ur a

o oss- sect et 6 B8 RSB AR R Yoy oS s P G e

enbodi nent c@fn hée present invention; Figure 5 is a partial cross-sectional

view of a flui d bearing support portion accordi ng to the enbodi mrent of the
U

present invent i dkcopdingodhe @telqnssuapmswmreé%% al-bearingigel ofithofish a
rotati s i pr esent
| nvent 2on; JRa br B8 PO ARGRLE B0 R ARaLNRL IR BE Aol sl o T on
support pormclmdmacrobmglbmgmg)oxsat slidhngahsuahhgarremgmddietvmm thOfsALhrpbrieRSCRI PTI ON
OF THE PREFERRED ENMBODI MENTS 30 Rﬁgl ected enbho |rree‘§§ of the, present
i nvent i on WP thesePTscomnanantaarf e fvid bqading frdispaseq REMWSPRAR HEST 1t will be
appar ent 1t Qi LHRgLemial Sirgie 'oPtHe*}?rstacfo‘in oh&ﬁ‘a‘hﬁ' oflie? Eir&ﬁﬂfe?entngﬁémfaﬁgof
foll owi ng description of the enbodi ments of the present invention -

the one of the rolling bearing and sliding bearing. With this configuration, even when

25  the first component is rotated with respect to the one of the rolling bearing and the
sliding bearing, the first component is supported by the rolling bearing or sliding
bearing during low-speed rotation and by the fluid bearing during high-speed rotation.
Accordingly, a reduction of the rotation performance can be averted in all rotation
regions, including low-speed rotation such as when winding up line and high-speed

30 rotation such as when casting.

According to the rotation support structure for a dual-bearing reel of the sixth
aspect of the present invention, in the structure according to the first through fifth

aspects, the fluid bearing has a plurality of groove portions formed in an inner
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is provided for illustration only, and not for the purpose of limting the
i nvention as defined by the appended clains and their equivalents. As shown
in Figures 1 and 2, a dual -bearing reel enploying a seal mechanismin
accordance with an enbodi nent of the present invention is a lowprofile
type reel 5 for bait casting. This reel includes a reel unit 1, a spool
rotation h - I i 0 L and a
spool 12 fgér}lq:vluvllq1 E%F{ll%ﬁ%?sﬁclew ﬁ{e&t %’cﬁné)(gls thxglgcq%t&rt%%{ﬂ?géﬁp%ﬁk(ﬁ hhé handl e 2,
whi ch i s nogssRibcontioatnty 6With diislceteignediin] thetrotatitne stabiditydeande ifpeovede! unit
1. Astar drag 3 for adjusting drag is disposed on the sane side of the
reel unit 12nds higarofation rredision garrhematyained by formene gavesdn BeRmeindl e t ype
and has a pl: ]?d;,q, j hed
rotatively Jtn%hﬁl:)ﬂ?ﬁ@tgdﬁgg %’%ﬂ@ﬁ%ﬁ{e&g@n aggk}sh?%%%\%#%\ﬂﬂlh?%ﬁ?%&%,&%t he handl e
arm 2a i5s fsasérehethpoinett. t wo screws 2e to a base plate 2c that is fastened

non-rotatively to the near end.of a handle shaft 3Q wth a nut,_2d. This nut
2a' T 5. acconmotiat SEFoRHISE e FRCHGR BPROR S ISHTE 1052 dUaRSRRG FebPLHE. 1 n ¢ hi o

manner, theelentR Higﬁ&t dah&pRbert WiveRf6n, 3h tHe@ruBRIRTARoATIAE RAhE &RNRE si@Nf i gur ed
as a seanl ess snooth surface, achieving a structure in which fishing |ine
does not easpéoy, thefirst aomyhonanpis agpoghrotatingrwithi rgepest B, a tekbunitef thedital- unit 1

has a frane 5, and, a.fjrst side cover 6a and sgcond, si de cover. 6b t hat
are moun: e BHEBEh iilsdEe soRR e TPhGifEr § 4 PoPT AR ML LSRR MO F qur e 1
and Fi ggr e tBe rdeN@nit &€ pibRtirdg the 3éritér dfahe §ool.OThe ABNMYeartBl i G6SEd dibatt he
front and a thunb rest” 8 covering the top portion. The frame 5 includes a

pair of si deasppag ensd efthesppobbWithsthissenfiguradorp egpductianwbthedotationher at a

pr edet er mi ned acin n rali f..connecti rtion onnecti ng
Phe st de pii BERaie b inBotobiccfodduter Rin{IRESSSA yffh B8t FBEsiS g
portion 4 viveRed afié tHeapoolnaditkOfebéanl b2iighde thore odlipati. ng the reel to a
fishing rod Ris fastened with 25 screws to two connect.ing gortions 5¢c on

the | ower side. Avferding ta therefatiensppport strugtpredar » fusldparing fqebakthe wighth

respect; st o atsg«f‘ctt gf: ﬂl@?ﬁ%ﬂa@@aﬂhﬁpr@ﬁ Qb A &ha%%r?hlg%o %ﬂ%t)b&effggtqﬁroﬁ o make it

possiblé to C he "spo second si coveér 6b is
screwed to sehenth aspeets Furthidnéndludesta seal\neemberitlsat sealnh gap bettveerethetfiret si de

pl ates 5a and 5b at the fronf of the reel unit 1, 3 shown in_Figure 3,
t he spool ]pg,rnpgnprg\;lgﬂ%s‘qao ‘Eﬂ%ﬂn%%%té??dt%f‘edlﬁ!ﬁ‘&f&hﬁfgy’@r ering, With sposed

i nsi de the I j fishing
rod R The TSo0reuradiE URAlc ek LA paRARL: RAIAIAL fall Mol S IBE 11 ne
around t he fiptoitionin thhdymamic preskwe er the3tatic préssure duk éo theuntpusion of aced
during . pitching. - A, gear chanism 1 | utch.mechani.sm 1 a clutch
enoagerl s dntsigimatenean b RS s Bnoe e e s EN SRR Rlkaten Bm 20, o
drag nmecharjesfievbhtedand a casting control mechanism 22 are disposed in the

space between the frame 5 and the second side cover 6b. The gear nmechani sm
18 transmts rotAgcorhag tof the cetatioromppeid siagtaiedona dealeariag rsbef the pingind t he

| evel wi nd j . ; Ldi i gages
and di sengdope Phe Btk i §RRARE AR ARARA T TEAATIGRE, A P
mechani sm 2ferabdttis 9 lev-fhiioarsgsalgiwigh dhslcsliftrging] avofridtioa sealutiahlitiiechani sm
13 in response to the operation of the clutch lever 17. The casting control

mechani2@m Zotatian lpss & ysaed fordhe sqahmemben gp thatvedughians gfdhe ofatiognool 12
rotates. 1 I f I g@&ﬁ nism 23 for preventing
backl ash gﬁ{ogg%%c?r?ggﬁs&gisg%gé%@%gﬁg%n t g' frame 5 and the first side
cover 6a. As showrordingioghe eotdtiort fuppep swiictt@ thos dedtbearing teabefithé kantige

portions 12a on th ends and a cylindrical bobbin portion 12b between the
Do 1| ange BB Phie PIOSA ipFaNopaithe SrUchES srepeine i o it Ospech SREioM. The
cylindri calfibQsSsch2& al rRadn@fiOB&hl Avid® a hiignbtiBid $hal¢s Réld bheithaTidie @y ti on
12b at substantially the center with respect to the axial direction as a
one- pi 88e FAMPERStHE Wity thigiconfigyations B intrygien phfpraigh mattgecaiisol 12 is fi xed

non-rotatiy gftggp,!,, [ QURlL . I 16
penetrati nge%lti%égnt srg C. %E}Ye @%{eﬁ%h@a{l‘g&ﬁ%t@ ":lél{%mtléegui?bégfe)@rcgﬁgﬂé

coupl i ng, é&hdd bedrag wwimg fluid difédraadeons wizhcaasaldocfunaammb ihobl the fluid in

spl i ne- coupl. i n.% can be enployed as well. 20 The spool shaft 16 penetrates
the side pl2df#iOBH0 864 in&xt ends out ward beyond the second side cover 6b. This
end of the spool shaft 16 is supported4-otatively with a ball bearing 24a
and a fluid bearing 25a at a boss 6¢, which is provided at the second side
cover 6b. The other end of the spool shaft 16 is supported rotatively with
a ball bearing 24b and a fluid bearing 25b at a brake case 65 (expl ai ned
bel ow) inside the 25 centrifugal braking nmechanism 23. Here, a small gap is
formed between the outer circunferential surface of the spool shaft 16 and

______ Y b1  _p~ oA o —— r 1 o ~ -




20 the machining precision of the fluid bearings 25a and 25b, in other

wor ds the machining precision of the inner circunferential surface of the

i nner race of the ball bearings 24a and 24b and the outer circunferenti al
surface of the portions of the spool shaft 16 where the bearings are
nounted, to not nore than 5 (err)m preferably not nore than 2 (err)m and
even nore prefer : : i STRAIN id bearings
25a and 25b, vvhi@%Og%ﬁ&soulggg%?ﬁﬁgeh@gggrﬂlgﬁgﬁ%pﬁﬁgalf%%a’g?%\}/ée% ?f%‘gt wi t hout
cont act, areteventhvasged ob éievpresent ingentiongin thastucthretdceordaigl to eaninthgaspeks, and

24b and the spool ,shaft 16, it is possible to suppress. redyctions of the
rotation pdh¢ on gealithg WRFgHeRERSeA i WelerEenele ?fﬂmelﬁyerah4téﬂucti on
of the flyi i Iel Wala g T i 3auihgltudes a
pai 1 of  magmappF B G Tk FAA) Ok 4R Rt G o
36. The5paiconfifuratigmeite ssalnmeohbegis matgef 34vater-epelteanfitn {ayet, Ise thadsis 6¢c at a
certain spacing.in the axial.direction on.the outer,. side of the ball
bearing 24PAHGIAT R NTHSHRGT Lagdssueh ariiiesbrater 5y fﬂava[%an&@ﬁéweeteﬂo! di ng
rings 34. _dfectivel iR \&ridsidn redistai@ dfIhdlEsiRpaiRftsRah ve atidthigedBANGL i C
holding rings 34 and the spool shaft 16. The nagnetic seal 33a seals the
gap between t he Bssvindstthénobigts fenturas apprsts @ adyantagediofighetpresenhignet i ¢

fluid 36 in_a nmagnefic circuit nstitut by, the.ri net 35...the
manet o handige oot Gifghenh B Bt MG iRind 8 b e BRRMAbe ARpbar” (o
posi ti qoi nGlebdHption] whichaskertih dofiRmbiéd whi e ditieRetpdrawidgs ! disodegween t he
inner (left hand side in Figure 4) magnetic holding ring 34 and the ball
beari ng 24azrefpﬁe@@mh@dlmeawfgthearqsgtttmmﬁpn-om the outer nmagnetic hol ding
ring 34, an Oring 38 i i ' olding ring 34 and
t he boss 6¢c. The nmagnet ?%W?%ﬁ@@ﬁ@%%%m&%i cl es of several
nmto several d®daringnd® tditkpatachel Slasings witivh fisinngpaat sfithfsaergimdt i ve
agent, in a solvent of hydrocarbon oil or fluorine oil. This magnetic seal
33a surroun¢lasHE: spool shaft 16 with a fluid, so that the magnetic seal
33a cangherneti 13 oS ' . tact at the
seal i ngsporti on?,%"&%ldggkgggéggﬁg}egfg?%?g%@eééef;%ﬁggll# gr%glgi s no solid
sliding at enftedaeaitiofithepoeseninsentidne | oss-i nduci ng torque is snmall and

there is hardl n 5 reduction_.in yofation rfornance,, Th neti c seal
585 has a oi mi | diBleans bl cion o5t el eaRBrRa AeEass e SPodRETN el udes

a pair of nEgRSilksenPRivaatic;r i Ngs 34, a ring magnet 35, and a magnetic fluid
36. The ring nagnet 35 is sandw ched by the two nagnetic holding rings 34.
The magnetic f| Highrg8 i$ 8 phinspessedctivmalveiew afftee duadbearing teel atconging tags 34 20

and the,.spopl shaft 16. | ocking rj.ng 37 for positioning the outer race of
t he baﬁp bgg??rﬂgo‘%ﬂ’ﬁnﬁ%“@?grﬁg%b‘gﬁ&b en the outer (left hand side in

Fi gure 4) magnetrigurBalislh hthghifitd chdbsaBétidnaeview! Jf thegobéippdR pottivaar d from
the inner magnetic holding ring 34, an Oring 38 is fitted Eetween t he
nmagnet i ¢ hdceRrdigete thy emboglimentiod tha preent yentgwy 25 The right end of a |arge
di ameter portion - i j I 3 [.on where
the side plate g:ﬁétﬁ gﬂ%% %P%}Z@f&ﬁ% See%ggtté%lr‘{ée%?ﬁa ﬁglg?)%aﬁ?%ﬂ}quﬁg)gﬁdnof t he

cl ut ch meclaacording1dthel @ntddiraentiof thdywesqponivestiaf;t 16 at this place. The
engagi ng pin 16b_pierces the |large dianeter portion 16a through its

di amet @g and prg:tlg‘ﬂﬂéés?ﬁﬁﬁt‘él ?TQS%'?EGH?‘E?IIS’FP"%?%%E@M% SREPYUF PNt 0 Fi gure 3,
t he gear i i lﬁm ; main gear 31 fixed to
the handl 6 gﬁg?itn%g%%&athéc}yélniwnbgf‘i“&c'gﬁ’fpi b %%“Sﬁ‘i’?ﬁ%‘%@%%‘i‘m ng wWith the main
gear 31, a gear Figaelliinkpartinbcrobesdctomd] vieiwndf avetdtioni sspporhipettiangear 28b t hat
is fixed non-r Iativel:l tg tqullﬁwlaandlte shaft 30 and neshes with the gear
28a. The - GCCOTGE{p &Y X‘b‘g Tt YP°'he handl e shaft 30 of this gear

nmechani sm 18 i s ppmen EDBESURIPTION ©H THRFR BIFEREDEMBODIMITNTS O | ower t he
hei ght of the thunmb rest 8 Thus, the |lower portions of the side plate 5b
and thd0second &slestedgmbogdimertis potis erasers igeantionwdl aawshe exglaingdewifosi t i oned
bel ow t he | [ rdi . the i I ' .de cover
6a. The fré%%épegﬁg%o%gt(a ﬁ%’lﬁ%shd? g”@hgg ?rp%%&ﬁ%él%gggg%{llec}ﬁ%%%&r ! SdA par al | el
bevel ed pordischrurkGhatané followexd é¢sofiptioh 6fthe asidddipmhtsi cFnhSHsant tnvedtisred on a
| arge dianeter portion and a snall diameter portion of the front end. The
base end (left end in Figure 4) of the handle shaft 30 is supported by the
side plate 5b with a bearing 57. An elastic ripped seal nenber 58 is fitted
to the inner 10 side of the base end of the handle shaft 30. The pinion
gear 32 has a teethed portion 32a, a neshing portion 32b and a constricted
portion 32c. The teethed portion 32a is formed on the outer circunferential
portion on the right end in Figure 3 and nmeshes with the main gear 31. The
meshing portion 32b is forned at the end on the other side. The constricted

o - o - r N o b o o - ~ o~ o




10 supporting the clutch yoke 40, between the clutch yoke 40 and the second
side cover 6b. The clutch yoke 40 is constantly biased inward by the
springs 42. Wth this configuration, in the ordinary state, the pinion gear
32 is positioned in an inward clutch-engagi ng position, in a clutch-on
state in which the neshing portion 32b and the engagenent pin 16b of the
spool shaft; : lﬂg& , ol NalP ear 32
is shifted ‘%étﬁ’mvg‘[r"? f§€9‘?‘%§9“c “%é Q@S&’?‘ %F}%{%e ngsoﬁ‘ﬁ%gﬁnp%@t%iug‘h&g%agnd t he
engagenent defined by drecappesdxgdgmd and ssimdgaivakentd. ut ch of f state. The drag

mechani sm 21 i ncludes a star dra for adjusting the drag force, a
friction plate 4%S§ f‘?“%W@%%égdgg%ﬁﬁg e%m&gqﬁ%ﬁ¥l g¥pe 8 ?Méﬁﬁganﬂpessure
plate 46 fqp _ag&r@a{rﬁé%&iﬁﬂaﬁ[ dfoddimbrtldf et Reddn€irftentidd 1 aa}o@rp%lmw@@ deaeld

1 3 at'ed. The star

pressure against the main gear 31 when the star drag IS rot
drag 3 i5s donbaitcastog.t Thiveksd incledes adeelivait 1i, 8 speol retati@dhandte Zthatis i n Fi gure

3, the casting.control. ni sm 22 i ncl ude lurglity. of fri.ction plates
51 and o biUERAIG Reresisde otEe wel it by Sl 12 (o dedtib Bl it o n s
ends of thgegRAN toSBBkibn b6 the HaBARMA NG i§ BduRkdirStatitély 86d HSthéHiBIy laqné or ce
with which the friction plates 51 are pressed against”the spool "shaft 16.
The right finside phOthepeehupitdl A stapdrag Bdevadjustingalraghie dispasddrag thaparsesidand t he
| ef t frictk&qﬁpla{e.?ﬁ iﬁlﬁ%@%iﬁed i nside the brake case 65. As shown in
Figure 3, tHeNCERtYELasine PAYy mechani sm 23 includes a brake 30 case 65,
a rotationg menberhedfanar® islof @y doubie-hahtiR thp@ksl 168 99146-shepeddahdiefarhhe 1 eel
unit 1. The rotatinghnenber 66 i s disposed in the brake case 65. The

sliders 67 %#aadgripsdh it et attaehqdgotatively tabathendsof bandleariplay Anshowpal s in
t he circunt. i al 4. di L i r.ad] i iqn. A
cyIindricafggﬁgtégﬂﬁggéﬁggggﬁgg |Q%&&?§9¥§QM?T%QW§?%%Efg%gkkgigfa {§urface
of the brakeste@damonoaiitelyan tizendar entibita handte shafi3actithna it 2dneTed hatedds 67.

The brake case 65 i s npunted qgéachabl to a circular_aperture Sd formed in
the side p|1&9@0§5{10<§m§1 igige the haggleama2aygq 35 nog o rotate Inthiganamgethgsa.  The

foll ow i R i i i n the

or di narlggstog%%,latgﬁgg@%t gﬁ&fg{(agal%%r%?ﬁg%gggglé%(f%@a?t&%ﬂ%eﬁgsxlng?ﬂth in Figure
3) by the $prf?q:’fgaclﬂ;&vin%ﬁgdtrud:t%l&tinad?eisﬁﬁﬂmhpmlcﬂm n?ewsilggettaa?gliﬁiﬂ]x into the
engagi ng positiopn. In this s , e neshing portio e pi nion
Gear 32°aha. t he AUSIEHBTERF & DEBCQmAhans b 98 © REEC. 8 e SHESREE | n ¢ he
clutch-on ,3h8.a s2Bshd'stdeAddvendd thhPareendunfid th BetHAMY F ti% frsmé Kansmitted to

the spool 12 via the handle shaft 30, 10 the main gear 31, the pinion gear
32 and t he Fapthetmarhadstshawn in Bigare hgnd Riguspddhe el umt 1 hlgo biay @foiigevenki ng up

fishing,line, Duri his_Low speed sotation of wndi ngqup.|ling, the spool

shaft 28 1 o cogite Rty Bod S UERT RS PivinB Dy on R REohy it d5s  § ng, “Fhe

br aki ng f oris@udes Ashitisitsedt plite©54I8Hd S10diSpared @56ppdaitiohas Bachtihi& at ht i S

preferable to adjust the braklagg force in accordance with the nass of the
!}

15 | ure (t@cedetormingdrspacipscandiagivrality aficenpgcsipg pertions Se connerting Bgskle when
the lure i d, 1l tnd : e . he

adj ust nent %(l){lgﬁ%a%rak’ Fén%h(#v@r%gq n %’? ewtglrgggngrlﬁe{{slgggglgbbgs 1tl|1%_ per f or ned
wi th the casithindhociaoitaldengthdhanosting2horeet toca fishivig told Ry Bl fadiersddi wrigh mechani sm

23. \Wen the adjustnment of the braking fgrce s finished, the clutch |ever
17 is 26 psIad o bYm GIrEctinepPatiopte o thedewer 17 is shifted downward to

the di sengaged pagidhQRiEiRePes B BnBPbES0del WillErespedetodthahigmeSa and Sb.
By shifting the clutch lever 17, the 'clutch yoke 40 i's shifted outward, and

t he pi ni on agdas méantedvpivotallyds tlnigarge d tevinake itlpessblate httachlaed detach theshi f t ed
in the sane _di,rectd.on. a, resulf..the hi,n orti 2b of the pinion
gear 32 ancfp?(?"eﬁeha’ﬁggg?‘@atﬁﬁ ‘f?vf_%%b 8fscﬁewg§3%h§%a§%%$'t ?E%éﬁgt cé)rv_gr dfssengaged
into the clpduifeddiwsdndhe sidepldiél Sa £ldHbG 11 frorft @i reéifmitriot ati on from the
handl e shaft 30 is not transmtted to the spool 12 and the spool shaft 16,

and t hé0spool 1Agdands Higusepythewpeal 12heleveloyind snqchpnigm 1iSrangd gecliieh al

direction w | t lizg i t. ertical pil d the
fishing roﬁé‘}eg 12@5%‘3‘?&\%5‘? ?Jeg%uql%?rﬁ%etshg% gﬁg%%mfzﬁpgnﬁ%zlgﬁﬁegﬁ? @119?1 yg(?at e
W th the thuwhshigegidd® 0he ldvel windtméchhgiv@rl5lig fortuneforthyewinding fishinydidd ung
out, and the spool 12 turns in the direction reeling off |line at.  a_high
speed of , fungthanas! 120 Theoludhnevend ;i yher tae HiugHy is placgd duing Pishing t he
direction reeling off line, dynam c prassure is generated by the fluid
beari ngs 25a and 25b, and the spool shaft 16 is supported by the fluid
beari ngs 25a and 25b. Thus, the spool shaft 16 is not only




-12 supported by the fluid bearings 25a and 25b, but it is also seal ed by
the magnetic seals 33a and 33b, so that the rotation perfornance tends not
to be decreased, and the spool 12 can be rotated with high nonentum and
the flying distance of the lure becones long. 5 In this situation, the
spool shaft 16 rotates in the direction reeling off line, due to the
rotation ofg V%}&?nﬁ@%'isnﬂ&_ 286ch MehaRéd B oNclufchlengsMdibdnpdgd MebhMisnPt at i ng
menber 66. en the rotating nenber 66 rotates, the sliders 67 cone into
sl i di ng coh®cntenghgaidis¢ngape edndrol meehangdm 20,:adrag mechaeh 21 paridsa eastikgd by t he
centrifugal braking nmechani sm 23. ‘At .the s ti the s shaft 16 is
br aked by AU SRR o cre ety ed otk Apack BE5vdep s e st 8, b
prevent ed. sidBebvdrit8. tTaelge hédhanishel 8¥pdmBits rbratibi €dr8e FohSthe WaREE2 td hi s
| eads to the clutchon state, due to a return nechani smnot shown in the
drawi ngs. the spaels! 2sandithe levplewind mgehonipyg 13p(lihgsluteh engsse/disangagid one waits
for a catc fi I o) i 0 wind up the
fishing Ii ﬁiee.‘"yﬁg? 1o Shg‘%egg‘{“f%ﬁenéag“ﬁ§§gllb‘gchﬁ‘e‘%"z‘%@g‘tr“sf ¥ grﬁe?d just 15 the drag
force, depemgigadisengdge@ostralaneshaiit® 20edontrols Theerhaghgfand déseagapineofilip ust ed

3 clockwi se or counterclockw se. O her Enbodi nents

by turning the star _dragj

(a) The coﬁltu@aw%&hammolf inespppss ta theenaraiipd oftthe elptehilexeg A7 dhe castingy
limted to i L4 : Lh Figure
6. 11 a spestie] FERREED2 HRSEThORHSARAY ot deldBY WMEh Te GBI [ 0%
116, then iAlso, 8 caltafugabbrakinendchanismr3 fbt priededtmgrbankjashl ®ben easting 85b bet ween

t he spool ahaft i)16 an t he (ﬁanbodi ment shown in Figure 6,

t he spool .112. |
bal | beari ’(jgos_fé a%a?‘iezgﬂns & TS PI¢RtAMEERt he spool shaft 116 and the
spool 112. A ti Ry sB&Rn iéFifgﬁferH_?%e%%&ﬁ@hés@ﬁué@ﬂkﬁipeﬁ%g@ﬁoﬁi%ﬁs pgd by beari ngs
124a and 124b and the innér circunferential surface of "the spool 112, 25
and the fl both ebdnandaysylindBeal drotibinenticar bdietwesettic twie flenge pdvbens 12a.

Const i uti e PO a2 naPrSE BBl 46Tl STkl 8% FGe HodRdon 1 ne
i nner £3 1 CyfEfigf& Ridedr i BdbBGEEpion b AQAEBstdrdiflyQhe EdierSH@Ptespdol to the Shoul d

be noted that in Figure 6, for illustrative reasons, the ball bearings 124a
and 124b apxiakdirsstionboy ene-piecspuitary sigatber with theprhbimporntien ddb+ Bbe spod pool
shaft 116, { he:bal | bearingsc124a an . ar e fluid
beari ngs 1%%58 i T?ggggl&@g’sﬁ?&%ﬁ%ﬂﬁg HJS%‘%{}SO%CC%HE?%?&;? ?gono,llg##(te%;arre effects
as wtht hperfbbﬁti@% thebokd IRd ThlindtioR ot titited@o sdrtation@Buplink3 and 6ther The
bearings are not limted to ball bearings, and may al so be ot her types of
rol 1ing be8Ruphgs mathads suchasdey conpling grgplinereoynimgsan Be smpkysd agvellj | di ng

bearings such a ' - i 'd@e{% a
magnet ?(i seal V\g}slpg%%ﬁvmg&?sl %ﬁ%@ir@ggﬁﬁlsgﬂ%ﬁggﬁ?&? fe ?éﬁ%ste%ﬁ’gg ea gcll sposed
bet ween t hthetsacondaideorent 6h. This endef the spoashaft 1 @is supportdd rotativelydvitioa

magnetic s . any configuratian | ossi bl e on it IS a seal
maceri ol whihoenag e pidliedhe ofs BRI RS EReLR aptorbBodonda v om
bet ween t hgqb wWoves B8P INE BIRr eAd61 R SpBR ShafBfs BRAYHortdd rblabVEIG with 4 ball S al SO
possi ble to use a vvater-regel_! ent seal 133a, as shown in Figure 7. This

wat er - r epebé¢asing 2¢band a(luid g 25b @t skrakp apedSrtexileinedrbelewdinsidstthe or
synthetic resi.n. The .water, repelle seal 133a.is _nmoupted tq the inner

o7 ¥ cunter eHTTANER SR MGen g g bond 8 3malledh i) BBl RkFeed fie' Brs 6o f aces
the spool sip@ainifefddtialSurfatest the BRdol shuft {6 4nd thayeter 223¢of theball beshim3 t he
surface of the water-repellent seal 133a that faces away fromthe fluid

beari ng 25a%&a#d % iThs fluidh bearigis 2 dmand 2Yhtdre formed figy s spplb gt Elis wapel | ent
filmlayer r I . in film
that has biERbacuiit2sfend Mo S GRReclF BB ERRE ATl IEL Al . L ho
i ke. 1t stheupoolde. Méredvérhdiringnsladaeyalow mitationgfdrleramplearhenapiatiingnt seal
as a separate nmenber, i n also be fornmed in one piec ith at |east one
of theld muggﬁlfﬁaggﬁ?éhe fi%l_f?%@% ‘l%a“élrﬁf‘%é&]ﬂﬁ%{h_-ets% Sgégll\é\: ‘é’g%fﬁ‘bgrtgﬁri ate,
as long asgjig Beﬁdﬁg%‘anﬂﬂztsb sé’ﬁbo‘f’ﬂh@ E‘péo'f'@he{fpi@&ﬁnﬂ_{g Feﬁa%i'v@lr}@_ﬂﬁ‘?oﬁﬁﬁn,be _
reduced, such as a Tipped seal. (d) I'n the foregoing enbodi nents, a fluid
beari ng usfargxahnpleaghea chbtirigd Avashoginvie figuse drmagretiplsenls Bia andii8bfdreli d nay be
of any kind. For exanple, a nmagnetic flywuid can be used as the fluid, as
well as for the sealing purpose. Furthernore, using a lubricant oil or the
| i ke inproves the rotation performance even nore. 25 If such a fluid other
than air is used, then it is necessary to arrange a fluid drainage
prevention neans, such as a seal nenber or a hol ding nenber, on both ends



of the fluid bearing to prevent the fluid ftom being drained out. In the
case of a magnetic fluid, the fluid is held by magnetic force, so that it
is easy to configure a fluid drainage prevention neans. 30 (e) In the

f oregoi ng enbodi ments, a dynam c pressure fluid bearing in which a fluid
lubricant filmwas fornmed by rotation was used, but it is also possible to

use a st at g, REERSHEGuld: Hkidl §846T B8 ball Bz taldnE 1§ UidisndridRid GRBLFT i1 M s

formed by supplying the fluid ftoma conpressor. -14 h the present
i nvent i on, the ball bearimg?4bonent and a second corrponent are Ilnked by a fluid

beari ng. Accordin I t rotation.resista ller than in a
support struct u@é%‘?%‘"&ﬁgﬁlrega i;h'e’ fﬁ’ﬁgﬁ %ga f‘?‘??gqnﬁ%vﬁ C@%E‘mcsprﬁgfl%en solid
bodi es, sogdapttioflofsdvie @64 fnl whick B IubRRas RESS diSsceraidpaed flulhrreipide, a
reductl on of the rotation 5 perfornmance can be successfully averted As

used heY ei betwegrethe aimeomrmgnfstrem@ek susfage of theball beaningsr2da and %laamhﬁhd "above

" " downwa ver t. nt al erse. wel |l as
L SN0 Gt it iag surf R deE ROkt shaffE. Cthe BiScant BARSY G RopR8s 0t 5
devi ce equitiRe6cutet diftubiferepii f $61fhced dTBODdrEOn oA RAHEHINBAS ,16tv&1ﬁ5@tht=,er ne, as
utilized to describe the present 10 invention should be interpreted

rel ative teragngeqearouatnd;to geeerofetdynamic gresyeein thewadial disectionhdbeer s of

d d h
dearee SucHrityc SHRRERRACRLof oo 8 oM wiADF o ARRE AL BB R, e el
end relul tradial dwéctdnglmveifeoexamplehaiapgaar Zigeag phtterimnd lamprdvﬁed oithst rued as

including 15 a _deviation_of at | east ~500f t m)dlf mif this
devi ati on $k30¢ thahgtneriesAymampepiessyrs Whebhespeel r’ﬂr‘?t?te H’i €. This

applicatio J ?&ﬁ:n ?915’4 22002 132006.
The enti re&d&glca:ﬁlggs&g%ge&g it tgggsgﬂga ent 1€§pé§F&e ti rhm{éregv&%q 32006 is

her eby i ncmtep)iveb/tsa;ipcbreﬂmspo@;shaﬁﬂérvénkcdea\/mg Apayl te thoinpesrke of the belibodi nent s
have been chosen

o ill ate the present inyention, wi LI be_ apparent
Lo those SRENPERRAaprdindba The T pamEHTes e R ot L ERses ?i;%ﬁr%fpgﬂ@ﬁgxges and
modi f'Fbat'Q@%ﬁﬁé‘m?&uﬂﬁg%éﬂﬂcﬁ'kﬂo%w%aﬁ%&{ és'rﬂ&:h%ﬁl@ﬁ‘l‘rﬁi’t‘?mﬁﬁgpe of the

invention as defined in"the appended clains. Furthernore, the Toregoing
descri pt i omclyflingHasce egravingityseleatrodytiti machiming heing ae elsatrodazeehy  dnar e

o oV 990 1 S R P b R sl 110G
VWHAT |'S CLAbIMBEY bfTFormingArrsoiRp afelwell kntSininethé i, detdliedexplRagibns OF eesOn
Portion of hods are %ren"i‘{téd“ﬁerélﬁe'A SR o Simaned e be ARSI ping
20  the machining precision of the fluid bearings 25a and 25b, in other words the
machining precision of the inner circumferential surface of the inner race of the ball
bearings 24a and 24b and the outer circumferential surface of the portions of the spool
shaft 16 where the bearings are mounted, to not more than 5 um, preferably not more
than 2 um, and even more preferably not more than 1 pum.
25 Thus, since the fluid bearings 25a and 25b, which can support the spool shaft
16 rotatively but without contact, are provided between the inner race of the ball
bearing 24a and 24b and the spool shaft 16, it is possible to suppress reductions of the
rotation performance during high-speed rotation, and to prevent a reduction of the
flying distance during casting.
30 The magnetic seal 33a includes a pair of magnetic holding rings 34, a ring
magnet 35, and a magnetic fluid 36. The pair of magnetic holding rings 34 is fastened
to the boss 6c¢ at a certain spacing in the axial direction on the outer side of the ball

bearing 24a. The ring magnet 35 is sandwiched by the two magnetic holding rings 34.
-8-



a second conponent that is disposed on an inner circunferential side of
said first conponent such that said first and second conponents are
rotatable relative to one another; and a fluid bearing di sposed between
said first and second conponents for formng 10 a fluid lubricant film
between said first and second conponents. 2. The rotation support structure

for a dual 13 dRe felq RES AP e elrithBirhenbit Idieha SAGDES Shdhone of a

rolling bearing S ng bearing arrang et wee rst 15
conponent apdolshiafi 16edhahagoegoseeh}la sealisdhd gap ebtear tha gpdud ishaft th sppbsed

bet ween an puier circupnferential surface of said second conponent .and an
i nner circ ﬁ?é?%mbm ng{m dnggneti flyi n&fm?%}erlpﬁgmﬂéaqqsggﬂ%w Qi di ng

beari ng. 2Q; tadt i : : beari ng reel
g %,%m%}%t ?ﬁ” t%gfra _&f&%‘l’dlﬁ% lﬁhgm B Pthb Spodt sHARl 6. g

according to cl In sald urd bearing includes a plurality of
groove portions A brakig ring Ihfoo positioning thenduterantd ofl the balt beaingf24s as fittskecond
conponent. ,25 4. The ro [on, S .t structure for. a dual-b I ng, reel
accor di ng’ t5tesen Ry Snegpdh bt S4PR Yews ) Pt Rh iR angaeend BB unt o
sai d dual - heafihg94d &8loutwat AxRE 8RE on TR AR Yutdrifdghd8s haldiRaflg ) aht
rotatively supported by said reel unit; and 30 said fluid bearing is

di sposed or-ang|384s disponed batwvesn thesnagnabic dloldingring 34 andrthe bost @e.i Bre support

structure for a.dual-hearing reel .according to glai further conprising
16" one dreedif MRl AR orhfiieuR PRI 08 s g B Plskueret Saeomh oh o
first qonpaligriseasdbBaby usiagardrfacyurene fgent,Saiadolvent of HydRycarbdnkel dig

di sposed between an inner circunferential surface of said first conmponent
and an out dhioging eilnfTaisapagngtic seal fae surgrunds the spael heft 1§ withhyflgidpsathahg and

sliding beaggl . [ | : t . ) ' reel

accordi ng tq fcl)é 12,]9%? "qn%"g,m\?vﬁé‘?%‘?hé‘g’%@a?’ﬁ %%@&&yﬁbgﬁe %?ferﬁgﬁggagd %ﬁﬁérdé??t y of

gr oove por tthosealihg pomidns, moalusi i generdtdd.c Marenvee rsaree itldre ssund sodid stiflingat d i r st
conmponent . pport, structure for dual ring reel

accor di ng R %ngﬁgr%géi%%gﬂ% oR-ndpeing g KA DA TR I ey pool whi ch
i s rotgkabl.gqkibh id fiftfntnet@rRatge! 15 unit of said dual -bearing reel; _
sai d seconci conponent 1 ncl u%es a spool shaft nounted non-rotatively to said
reel unit and piBronagpetic sahfib hafa smildr spdiguratianas shei magretic dedb8aa,i ng i s
di sposed Onan talsloeu?c 1t1de% ra]lepalerno rr?ggngt?ci: lqola{%%orgrigs 34, aring magnet 35, and a
magnetic fluid 36. The ring magnet 35 is sandwiched by the two magnetic holding
rings 34. The magnetic fluid 36 is disposed between the magnetic holding rings 34
20  and the spool shaft 16. A locking ring 37 for positioning the outer race of the ball
bearing 24b is disposed between the outer (left hand side in Figure 4) magnetic
holding ring 34 and the ball bearing 24b. Inward from the inner magnetic holding
ring 34, an O-ring 38 is fitted between the magnetic holding ring 34 and the brake
case 65.
25 The right end of a large diameter portion 16a of the spool shaft 16 is disposed
at a portion where the side plate 5b is pierced. An engaging pin 16b, which is part of
the clutch mechanism 13, is fixed in the spool shaft 16 at this place. The engaging pin
16b pierces the large diameter portion 16a through its diameter and protrudes radially
from both sides.
30 Referring to Figure 3, the gear mechanism 18 includes the handle shaft 30, a
main gear 31 fixed to the handle shaft 30, a cylindrical pinion gear 32 meshing with

the main gear 31, a gear 28a linked to the level wind mechanism, and a gear 28b that

is fixed non-rotatively to the handle shaft 30 and meshes with the gear 28a. The
—9-



20 8. The rotation support structure for a dual-bearing reel according to
claim1, further conprising a seal nenber that seals a gap between said
first conponent and said second conponent on at |east on one side of said
fluid bearing. 25 9. The rotation support structure for a dual -bearing reel
according to claim8, wherein said seal nmenber includes a |lowfriction

seal . 10. TReidP @éﬁcﬁﬁoﬁHQH dle a&arfyfdwtﬁlsfg% RediiplsnP s 159 RS tRCCOr di ng

to 30 claim, ereln sald ovv-frlctlon seal i1 ncludes a nagnetic seal
having a nmgned:ntmnall pjusdlomhmtorder th édwlertilie beightaff thathdrrfm resit8. difoisstbeond

conponents. e .rotatign s ort struct L a beari ng
ool accor dPiEr RptigatHsitaRRle Akt R Stond bhriabomiBhotisie gavs o

wat er - r epel}gbni3Rals, BRVIRRioRedBEISH- tﬁ@RF«Hr %Eaﬁlofng bmﬂe%ya%rplate %5 ah§ tHar r anged
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shaft. The meshing portion 32b is made of a depression groove that 1s formed in the end
surface of the pinion ear 32 along its diameter, and this is where the engagement pin
16b is passed through the spool shaft 16 and fastened. The pinion gear 32 is
supported by the side plate Sb with a bearing 43. An elastic ripped seal member 59 is
20 fitted to the inner side of the bearing 43.
Here, when the pinion gear 32 is moved outward, and the meshing portion 32b
and the engagement pin 16b in the spool shaft 16 are uncoupled, the rotational force
from the handle shaft 30 is not transmitted to the spool 12. The meshing portion 32b
and the engagement pin 16b constitute the clutch mechanism 13. When the
25  engagement pin 16b and the meshing portion 32b are engaged, then torque is
transmitted directly from the large-diameter pinion gear 32, whose diameter is larger
than that of the spool shaft 16, to the spool shaft 16, so that twisting deformations are
reduced and the torque transmission efficiency is improved.
As shown in Figure 2, the clutch lever 17 is disposed at the rear end of the pair
30  ofside plates 5a and 5b behind the spool 12. A long hole (not shown in the drawings)
is formed in the side plates 5a and 5b of the frame 5, and a rotation shaft 17a of the
clutch lever 17 is supported rotatively by this long hole. Thus, the clutch lever 17 can

slide vertically along the long hole.
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when the star drag 3 is rotated. The star drag 3 is configured to make a sound when it

]calcalc

()-

is turned.
As shown in Figure 3, the casting control mechanism 22 includes a plurality of
friction plates 51 and a braking cap 52. The friction plates 51 are disposed on both
25  ends of the spool shaft 16. The braking cap 52 is for adjusting the force with which
the friction plates 51 are pressed against the spool shaft 16. The right friction plate 51
is provided inside the braking cap 52, and the left friction plate 51 is provided inside
the brake case 65.
As shown in Figure 3, the centrifugal braking mechanism 23 includes a brake
30  case 65, a rotating member 66 and sliders 67. The brake case 65 is part of the reel
unit 1. The rotating member 66 is disposed in the brake case 65. The sliders 67 are
attached to the rotating member 66 at certain intervals in the circumferential direction

and are movable in the radial direction. A cylindrical brake liner 65a is fixed to the
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109 ()-109& ()-y 09&' () 109 ()- 109%& ( )/ U /]#0YOdENMBY! 10
1+2109%& () - I the ordinary state, the clutch yoke 40 is pressed inward (to the left in Figure
3) by the springs 42, and this causes the pinion gear 32 to shift into the engaging
position. In this state, the meshing portion 32b of the pinion gear 32 and the
engagement pin 16b of the spool shaft 16 are engaged in the clutch-on state, and
rotational force from the handle 2 is transmitted to the spool 12 via the handle shaft 30,
10  the main gear 31, the pinion gear 32 and the spool shaft 16, rotating the spool 12 in
the direction taking up fishing line. During this low-speed rotation of winding up line,
the spool shaft 16 is supported by the ball bearings 24a and 24b.
When casting, the braking force is adjusted in order to suppress backlash.
Here, it is preferable to adjust the braking force in accordance with the mass of the
15 lure (tackle). More specifically, the braking force is increased when the lure is heavy,
and it is decreased when the lure is light. The adjustment of the braking force in order
to suppress backlash is performed with the casting control mechanism 22 or the
centrifugal braking mechanism 23.
When the adjustment of the braking force is finished, the clutch lever 17 is
20  pushed downward. Here, the clutch lever 17 is shifted downward to the disengaged
position along the long holes in the side plates 5a and 5b. By shifting the clutch lever
17, the clutch yoke 40 is shifted outward, and the pinion gear 32, which was engaged
with the clutch yoke 40, is shifted in the same direction. As a result, the meshing
portion 32b of the pinion gear 32 and the engagement pin 16b of the spool shaft 16
25  are disengaged into the clutch-off state. In this clutch-off state, the rotation from the
handie shaft 30 is not transmitted to the spool 12 and the spool shaft 16, and the spool
12 rotates freely. When the reel is tilted in the axial direction with the spool shaft 16
aligned with the vertical plane and the fishing rod is swung, while putting the spool
into the clutch-off state with the thumb resting on the clutch lever 17, then the lure is
30  flung out, and the spool 12 turns in the direction reeling off line at a high speed of, for
example, 20,000 rpm. During this high-speed rotation in the direction reeling off line,
dynamic pressure is generated by the fluid bearings 25a and 25b, and the spool shaft

16 is supported by the fluid bearings 25a and 25b. Thus, the spool shaft 16 is not only
-12-



& 10%&' ()- (z10%&' ()- & 109%&' ()-fYUdOU& ()- #10%& ()- Y000, 1S111dEMB7! 10

1f y5M 10% () -1 3:10%&' () - @109%& ()- 0109 ()-/10%& ()-f - FL0%&' ()-1&222223
415_=! 10! @ 10%&' ()-! G 10%& ()-m G' 109& ()-nl010108

109& () - 7TMLOY& () - 15567w88: z[ 9_=!

| Xf & #1098 ()-tf"109%& ()-!af"10%& ()-!ff"109%& ()-!ff"10%& ()-"10% ()-: N ;

<<<<<zl AP:IS%# f&d 3 096 f81a bearindd2 52 and 856, But itfidald 94PeFby the magnetic seals
& ()-1!Sf& #T0U& ()-11XF & H1008f & ()-11& H#100& () -1 < >y>?E@ABzX6P=1f y" 109
IM & () -1 f P32 @b, 69 thak (HeTOtRR perfornmped BTl weLao by degreasdiaid(e spaal 10% / &

() - BACDD2F2(6GY +=.10 .1.Q. "10% o
& () 1. 100RRRPR e 3T gl pEEhiem. g0 Bsglyipe stepeq 8RR LSRG 100mie ()
- TCBOGECHIH) " ?= 10

1"109B& ()-m D'109%B>B& () - ns! 109& %t) -m s! 1098B& () -m s! 1098BB& ()-m 10 10
DJ KK&MMVNO} [ <?=In this situation, the spool shatt 16 rotates in the direction reeling off line, due

!( f"_' Y ‘;{“}&' U 1 FodfiahEMRE sbdal 42 i hotatich KMt o dOrffinmenBet 0% B B
66. When the rotating member 66 rotates, the sliders 67 come into sliding contact
with the brake liner 65a, and the spool 12 is braked by the centrifugal braking
mechanism 23. At the same time, the spool shaft 16 is braked by the casting control

10  mechanism 22, so that backlash can be prevented.

When the tackle hits the water, the handle 2 is turned. This leads to the clutch-
on state, due to a return mechanism not shown in the drawings. In this state, the
retrieving motion is repeated, and one waits for a catch. When a fish bites, the handle
2 is rotated to wind up the fishing line. In this situation, it may be necessary to adjust

15 the drag force, depending on the size of the catch. The drag force can be adjusted by
turning the star drag 3 clockwise or counterclockwise.

Other Embodiments
(a) The configuration of the fluid bearings of this invention is not limited to the
embodiment described above. For example, as shown in Figure 6, if a spool 112 is

20  mounted rotatively with respect to a spool shaft 116, then it is also possible to mount
fluid bearings 125a and 125b between the spool shaft 116 and the spool 112. In the
embodiment shown in Figure 6, ball bearings 124a and 124b are mounted between the
spool shaft 116 and the spool 112. A tiny gap is formed between the outer race of the
ball bearings 124a and 124b and the inner circumferential surface of the spool 112,

25  and the fluid bearings 125a and 125b are disposed therein. More specifically,
dynamic pressure generation grooves 126a and 126b constituting fluid bearings 125a
and 125b are formed at both ends of the inner circumferential surface of the boss 112¢
of the spool 112. It should be noted that in Figure 6, for illustrative reasons, the ball
bearings 124a and 124b are shown above the spool shaft 116, whereas below the

30  spool shaft 116, the ball bearings 124a and 124b are not shown, but the fluid bearings
125a and 125b are shown.

With this configuration, the same effects as with the above-described

embodiments can be attained.
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5 example of a low-friction seal disposed between the two components, but the seal
material is not limited to magnetic seals; any configuration is possible as long as it is a
seal material with which the intrusion of foreign matter can be prevented from
between the two components. For example, as shown in Figure 7, it is also possible
to use a water-repellent seal 133a, as shown in Figure 7. This water-repellent seal
10  133ais a disk-shaped member made of metal or synthetic resin. The water repellent
seal 133a is mounted to the inner circumferential surface of the boss 6¢ at the place
where the boss 6¢ faces the spool shaft 16. A water-repellent film layer 133c is
formed on the surface of the water-repellent seal 133a that faces away from the fluid
bearing 25a and on its inner circumferential surface. The water-repellent film layer
15  133c may be, for example, a water-repellent metal thin film that has been impregnated
with a silicon resin or a fluorine resin or the like. It should be noted that instead of
forming the water-repellent seal as a separate member, it can also be formed in one
piece with at least one of the two components.
Furthermore, any contact-type seal is appropriate, as long as it is a seal with
20  which the rotation resistance can be reduced, such as a lipped seal.
(d) Inthe foregoing embodiments, a fluid bearing using air as a fluid was given as
an example, but the fluid may be of any kind. For example, a magnetic fluid can be
used as the fluid, as well as for the sealing purpose. Furthermore, using a lubricant oil
or the like improves the rotation performance even more.
25 If such a fluid other than air is used, then it is necessary to arrange a fluid
drainage prevention means, such as a seal member or a holding member, on both ends
of the fluid bearing to prevent the fluid from being drained out. In the case of a
magnetic fluid, the fluid is held by magnetic force, so that it is easy to configure a
fluid drainage prevention means.
30 (e) In the foregoing embodiments, a dynamic pressure fluid bearing in which a
fluid lubricant film was formed by rotation was used, but it is also possible to use a
static pressure fluid bearing, in which the fluid lubricant film is formed by supplying

the fluid from a compressor.
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so that also the friction resistance is reduced. Therefore, a reduction of the rotation
5  performance can be successfully averted.
As used herein, the following directional terms “forward,” “rearward,”
“above,” “downward,” “vertical,” “horizontal,” “below” and “transverse” as well as
any other similar directional terms refer to those directions of a device equipped with
the present invention. Accordingly, these terms, as utilized to describe the present
10  invention should be interpreted relative to a device equipped with the present

invention.

k1)

The terms of degree such as “substantially,” “about” and “approximately” as
used herein mean a reasonable amount of deviation of the modified term such that the
end result is not significantly changed. These terms should be construed as including

15 adeviation of at least & 5% of the modified term if this deviation would not negate the
meaning of the word it modifies.

This application claims priority to Japanese Patent Application No. 2002-
132006. The entire disclosure of Japanese Patent Application No. 2002-132006 is
hereby incorporated herein by reference.

20 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
description of the embodiments according to the present invention are provided for

25  illustration only, and not for the purpose of limiting the invention as defined by the

appended claims and their equivalents.
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reel, compnsmg.
5 a first component;
a second component that is disposed on an inner circumferential side of said
first component such that said first and second components are rotatable relative to
one another; and
a fluid bearing disposed between said first and second components for forming

10  a{fluid lubricant film between said first and second components.

2. The rotation support structure for a dual-bearing reel according to
claim 1, further comprising
one of a rolling bearing and a sliding bearing arranged between said first
15  component and said second component;
said fluid bearing being disposed between an outer circumferential surface of
said second component and an inner circumferential surface of said one of rolling

bearing and sliding bearing.

20 3. The rotation support structure for a dual-bearing reel according to
claim 1, wherein
said fluid bearing includes a plurality of groove portions formed in an outer

circumferential surface of said second component.

25 4, The rotation support structure for a dual-bearing reel according to
claim 2, wherein
said first component includes a reel unit of said dual-bearing reel;

said second component includes a spool shaft rotatively supported by said reel

unit; and
30 said fluid bearing is disposed on at least one end of said spool shatft.
5. The rotation support structure for a dual-bearing reel according to

claim 1, further comprising
-16-
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said first component and an outer circumferential surface of said one of rolling

5  bearing and sliding bearing.

6. The rotation support structure for a dual-bearing reel according to
claim 5, wherein
said fluid lubricant film has a plurality of groove portions formed in an inner

10  circumferential surface of said first component.

7. The rotation support structure for a dual-bearing reel according to
claim 5, wherein
said first component includes a spool which is rotatable with respect to a reel
15  unit of said dual-bearing reel; -
said second component includes a spool shaft mounted non-rotatively to said
reel unit and piercing a center of said spool; and

said fluid bearing is disposed on at least one end of said spool.

20 8. The rotation support structure for a dual-bearing reel according to
claim 1, further comprising
a seal member that seals a gap between said first component and said second

component on at least on one side of said fluid bearing.

25 9. The rotation support structure for a dual-bearing reel according to
claim 8, wherein

said seal member includes a low-friction seal.

10.  The rotation support structure for a dual-bearing reel according to
30 claim 9, wherein
said low-friction seal includes a magnetic seal having a magnetic fluid that is

held by one of said first and second components.
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5
12. A dual-bearing reel, comprising:
a reel unit;
a handle mounted on one side of said reel unit;
a spool mounted rotatively to inside said reel unit, said spool being for
10  winding fishing line in response to rotation of said handle by rotating around a spool
shaft; and
a fluid bearing disposed operatively between said reel unit and said spool and

for forming a fluid lubricant film between said reel unit and said spool.

15 13.  The dual-bearing reel according to claim 12, wherein

said fluid bearing is disposed on an outer periphery of said spool shaft.

14.  The dual-bearing reel according to claim 13, wherein
said fluid bearing includes a plurality of groove portions formed in the outer

20  circumferential surface of said spool shaft.

15.  The dual-bearing reel according to claim 12, further comprising
a rolling bearing arranged operatively between said spool and said reel unit,
such that both of said fluid bearing and said rolling bearing are disposed operatively

25  between said spool and said reel unit.

16.  The dual-bearing reel according to claim 15, wherein

said rolling bearing is arranged on an outer periphery of said spool shaft.

30 17.  The dual-bearing reel according to claim 16, wherein
said fluid bearing is disposed between said rolling bearing and the outer

periphery of said spool shaft.
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5 said fluid bearing includes a plurality of groove portions formed in the inner

circumferential surface of said spool.

20.  The dual-bearing reel according to claim 12, further comprising

A seal member disposed at least on one side of said fluid bearing,
10
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