24 APR 2006 ROTATI ON SUPPORT STRUCTURE FOR DUAL- BEARI NG REEL B G(GQQ#NB}W
OF THE INVENTION 1 Field of the Invention 5 This invention generad lby AFR 640
relates to rotation support structures. Mire specifically, the present
invention relates to rotation support structures for high-speed rotating
conponents of dual -bearing reels. 2. Background |Information Dual -bearing

reels, and in parti cul arRmAH@NiS?Fmiﬁz S"I‘h@i(?ﬁm-{ﬁal | y-driven 10 -
at rotate at hig

reels, are equi pped with conmponents h speeds. In the case
of bait casting reels, theFgR®ULLBEARING WEFIeeds of about 20, 000
rpm when casting. To support the conponents rotating at these high speeds,
bal | bearings, which are r8ACKGROMRND ORBHEAN BNTIO®Nt i onal | y used. Wen
usi ng ball bearings,as. a_support structure for rotating conponents, the 15
rotation petfor Wi‘b" ¢ I¥&BH@hse, since ball bearings have a tiny rotation
resi stange. For = f i i | nd-S. SUPpPOrted by
a ball tr;:gari ng, ?ﬁ%n%\{ﬁgdlgf%lrﬂ !ag%gg%g%gﬁda@su@g%gggcgﬁﬁge%ogethe rotation
resi stance epacifingllyabe pregent ilSenti@ntel aestb rytatidoswppdriagsctures Sordrigibkpsed a
contact portion that cont agéﬁge_i nner race of the ball bearing with a

smal | gap t FEFEHIORRORCnts & igetlie spool shaft. The 20 contact
portion is Hor me@,wdrbudl b pat is smaller than the width of the inner
race. During high-speed rotation of the spool, the inner race and the
contact portion &uel-bemngectls, end in praticdardadwaiting redwaspeledriofily-fivapool |

t he spo is _supported .t he bal | earin t. the co t portjan. Wth
the contbnt PSRt aPed it dpmBPpent: PRI Jushgeatbanthe e PhE L he i nner
25 race and cidliag N, At spp6T fotBdd ot highepeddsiofabiit20:000eRE Wikhahitp, TP that
the rotation resjstance between the inner race and the ball bearing can be
i gnor ed, andupportdhie eempoenentsfrotating pidtheseihigh speedso bath heasings,rwiieh brstroBing
suppr essed i liding. However, since sliding occurs
bet ween the%P%§%§8%%§04%¥%§% itact portion during high-speed rotation,
friction i s genenglieachsilp HalllilRafdstds @upiat sthithfe f@Ga6QFng 8 st g@uct i on
in the rotation performance due to friction | osses occurs after all. In
vi ew of 1? he reipérEperiopmprceansdacrepse singe ball beaings have & tippetationresisiensee for a

dual - bear i Ngof GelmgtiFARbebELTRS e ARPK SuBFHA b RRLAE R L he Prior

art. -1

flying distance may decrease due to the rotation resistance during casting,

Conventionally, to address this problem, a contact portion that contacts thc inner race

of the ball bearing with a small gap therebetween, is formed on the spool shaft. The

20  contact portion is formed with a width that is smaller than the width of the inner race.-
During high-speed rotation of the spool, the inner race and the contact portion are
caused to slide, and during low-spéed of the spool, the spool is supported by the ball
bearing at the contact portion.

With 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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2/, APR 2006 This invention addresses this need in the prior art as well
as other needs, which will become apparent to those skilled in thg arAPR 2008
fromthis disclosure. SUWARY OF THE INVENTION It is thus a purpose of the
present invention to provide a support structure for a 5 high-speed
rotation portion of a dual-bearing reel, with which a reduction of the
rotation peThioim@igeh sldi¢sees thisglres ped pkot &t bowelt another sieds edaluvily
suppressed. In a rotation support structure for a dual -bearing reel

accor di ng teecems apparent to thgse gkilled in the artfyoan thivdisclgsepport structure for a

hi gh-speed rotation portion thiﬂigﬁ | Q@@'% RE includes a first
conmponent, a second conponent, an g?]lzw earllﬁﬁg#NThe 10 second conponent

i's disposed on ahid thoes peipossind the prisédlinsdneien af prohide hisupporcanpanefidr a and
can rotate relative tg the first conmponent. The fl uid b&ar,i g%fi s di sposed

h
bet ween * t higppesd 1gieon petdivg of adyahisirivsrenl. With whitg 2aefiticn of thsri cant film
bet ween t he One. . %é\ﬁ %Em' ' tJ e, afluid
bearing is ]E)Otrtég{\%nﬁ t a{ce?gn% n acét"Péé‘Fé%"r‘@{"Z‘udS{gg?%&tg T%g& uty\?\%lbg%%r%ghents by
form ng a fluid Iubrotaentsuppdristhetwe or a diabbaringtred awpadimgtto #redirsthe second
conponent. Here, the first conponent and.the.  .second conmponent ar i nked
by the fl ui B#PERATGNYaHOne? BHRROTLSHUCHE: BF Aol or ’E‘%&%B%%%%@;g fal | er
than for a. guppeftel Hdisties wﬁstvaohg,oﬁe&,aé becBE@ESMBon _,%ﬁda@l‘&ic{ﬁéaﬁh%o@he occurs
bet ween solid bodies, so that also the friction resistance is reduced.
Ther ef ol®, $@ond ceupwicnbis disposddeoty mt iatéronrcpaférontivd side of the fiyet compoasyf ul |y

averted. Furthernp [t i p ible to. fqrm.it flL.uid beari as_a
onerpt ece, T aryirrsistive T 1R e Ban dht Suihrarte b SRR 1o need
for a speci gle fAsCRMIBEAIBMPSRARETor fAGERS diffed Mibribdnt ismPessdeR ltige fw prevent
t he dual -bearing reel from becom ng | arge. According to the rotation

support streempenenfsor a dual - bearing reel of the 25 second aspect of the
present inventi ogg..t / e i . f.] . t further
i ncl udes one of gVIFho Sir?l){gatﬂ‘légtzﬁ‘rgligpr?é?S glﬁlgﬁjgé’%gf}%ﬁ?ﬁéﬁﬁlgéé f’rfﬁ)téll(%?ﬁ‘gaﬁged bet ween

the filst conparsNy s@pdrs e 150cRRboaMP BN Eftiningd H Auid lubdcdpefilm betwesn
di sposed between an outer circunferential surface of the second_ conponent
and an i nnefheditsicsommongniiang the segpndieqmpament, H@pdhe first gempenant al h&ar i ng and

| ding beatidgy cMhbindibhi® HHRLA bYHARReartll. EILMIM NS GPRIRAEO TNt

is rotated wth respect to ing bearitng or sliding bearing, the
second conpbaamtesismaliephen fied saypdrhstnanee efitht HielrledtinggAbeane figetioand t he

L R 09 e RS A o

can be 20  areduction of the rotation performance can be successfully averted. Furthermore, it is

possible to form the fluid bearing as a one-piece, unitary member with the
components. Therefore, there is no need for a special accommodation space.
Accordingly, it is possible to prevent the dual-bearing reel from becoming large.
According to the rotation support structure for a dual-bearing reel of the

25  second aspect of the present invention, the structure according to the first aspect
further includes one of a rolling bearing and a sliding bearing arranged between the
first component and the second component. The fluid bearing is disposed between an
outer circumferential surface of the second component and an inner circumferential
surface of the one of the rolling bearing and sliding bearing. With this configuration,

30  even when the second component is rotated with respect to the rolling bearing or
sliding bearing, the second component is supported by the one of the rolling bearing
and the sliding bearing during low-speed rotation, and by the fluid bearing during

high-speed rotation. Accordingly, a reduction of the rotation performance can be
-2- '




-2 averted in all rotation regions, including | owspeed rotation ghia,g nng
when wi nding up |ine and hi gh-speed rotation such as when casti ngj ¢+ AV 2l
According to the rotation support structure for a dual-bearing reel of the
third aspect of the present invention, in the structure according to the
first or the second 5 aspect, the fluid lubricant filmformati on neans has

a pluralityawited 08l ot reidss, ihMidiRg idwi spded ettatidn SichGe When sibdiag upur f ace

of the second component, which rotates wth respect to the first

conponent . ie sdiek-spesdrpigtiemsuchrs vehea cpingt i on stability can be inproved
and a high rotati I Sl I i f 1 {n the
outer circunf ereﬁtgl&gﬁﬁlg&éﬂf%gtagsﬂgﬁog%@%@%%?ﬁgﬁ@%?ecegB{ra%;éa 5% wth
respect 10adpectidfehd priesdnt GOARARE M theAGGEEH ddgortihglth ¢he frisbdi the s&andor t
structure for a dual -beari n% reel of fourth aspect of the present _

i nventioh, pipeethihedhyid bgcant fdmdpanatipnmeans Basaplyidity pf geave PRTHANS aspect
the first c j : - i AL econd
conmponent igmgl%gglg%? b@ﬁlgﬁc%?dof?ﬂé%@gﬁ&aﬁe@é@#@gﬁ%@ﬁ*ﬁﬁeﬁgnghicax nljlatﬁdt ésand t he
fluid beari mithIespest tditlspfsecbmoponait. | With thie oenfesneatioh, theeotatiaostalslinfdan Wt h
this configuration, a reduction of the rotation performnce of the spool
rotating toBeiRRved 4 4 hgh spfaen Risision Gep emaggﬂ@ec{bsf@% $18RYeSdRi t can

be successf W M@kl el slifife Bf?ﬂe sQéHé‘ld% Hent "BhERD rGRATP A5th redfeeor di ng
e tor a dual-be

to the rotation support structur aring reel of the fifth 20
aspect b¢ t hethpfegenmpbmegnti on, the structure according to the first
aspect further incluydes rolling bearing or_.a s]idjng beari ar ranged
betveen the 11 rstecoBie e P oL SRl SR AL 4
bearing is ﬂ?%@péﬁﬂepﬁk&&%eﬁﬂoﬂ,@ﬂﬁ{e slnﬁbﬁfé%fcefdﬁfrgﬂoahe Sdebhdsehethifhe first

conponent and an outer circunferential surface ofc the one of the rolling
beari ng and asgect thegfitsteconipogentip o el khis of thefdughbearing meel.gheseoppén 25 t he

first conponent is.rotat it h r.espect to.the one of the.raqlli bearing
and the o) FnRg Bl RS e g3 Siinst Rkl SR8 Bt bEERd BERET | 06
bearingi1®r & dishdaed of eelehdd@nebid HOhe Sos RS With ik 0bnfaeation, 4 Relublion d
beari ng duri ngwhi gh-speed rotation. Accordingly, a reduction of the
rotation pepf theFaigtion pemomnangg ek the apqoh refpiing eeetheowith thegpaplshalt méthudi ng

| ow-speed r %s@&&%‘ th%%% wift B8 s g@%ﬁ@% HRthd NGa WD G HIRERA 3fer Ot at i on

such as when casting. Accordi ng rotati’on support structure for-a
dual - beari ngomeadt. of the sixth aspect of the present invention, in the

structure according to the first through fift a ts, the flui bearing'
has a plurality d¥ aﬁd&ﬁﬁ@tb%mtwumfﬁ%ﬂwe%qm&mgma of e iR
20 -aspect of the present invention, the structure according to the first aspect further

includes a rolling bearing or a sliding bearing arranged between the first comj;)onent
and the second component, and the fluid bearing is disposed between an inner
circumferential surface of the first component and an outer circumferential surface of
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
bedring 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 Hne 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 strﬁcture according to the first through fifth

- aspects, the fluid bearing has a plurality of groove portions formed in an inner
-3-




-3 2 4 APR 2006. circunferential surface of the first conponent, whisxch: i
rotates with respect to the second conponent. Wth this conflguratlon tﬁ‘e“"'
rotation stability can be inproved and a high rotation precision can be

mai ntai ned by form ng grooves in the outer circunferential surface of the
first conponent, which rotates with respect to the 5 second conponent.

“Accor di ng t cirtuneferentialt sucfacesefithe fitst sbinpohent evtich roatelaith bspedtngtheeel of the
seventh aspect f the p i nvention, in the structure accord g to the
fifth or si §qun 5%‘5%‘&3“* f\i(étﬂfth1§§9n %’r‘?ﬁéfﬁeithe rPEaUQ%tﬁ ity a5k by ‘(ﬁg

r espECt to Qﬂd g Eﬂ lf?i'aﬁ%@{) et:ﬂﬁm%ﬁg Irpa‘?ﬁiﬁﬁl@@b ?&‘:nm%'\%' %SGSI %hé(ﬁﬁ

conponent is a s o t nounted non-rotatively the ree un|t and

pi er ci ng t heirosmiesntialf sutface sfthe first Thmpbhant dviielardtates with désppasetheon at

| east 02§: end of the spool. Wth this configuration, a reduction of the
rotation p&fPBf FERBES BT‘ the spool rotating together with the spool shaft
can be successf Uloyordfgdb iRthotcB skfforefRRbudf ol diel b&She 58 obfemade more
conpact. According to tthe rotation support structure for a dual - bearing

reel of t heS@iegﬂntaﬁpecl Ef ﬁsme@ssn‘raﬁvmmmpmehe strudture aedording ta the ffthrarsizah e
according to the first .throu seveni h aspec urth i,ncl udes a
Seal menber SirE: Ui tshEiLE R fornEty Pt pesBRd s Atk o on
conponent OBesn |r€@§$vhﬂé‘ﬁle%b@lﬁ1d%nfp@ﬁeﬂt lighh G2 ﬁ[dﬁ'}ﬁomﬂd ﬁbn—f-d’t‘étﬁvely to
configuration, the Inside of th uid beari g%gl s seal ed %,/1 a seal menber,

so t hat 10| thereeltunigresdipiereing ﬂmatﬁr @f Prespselr rﬂutdwleeasmgus smnsecéguﬂe due to
the intrusi ?é&]stoéne%ﬂdo?ﬁ}' nglw%ttﬁghlg%‘ane ‘é’)g{&%ucta”d tet‘%ms due to the

i nt rusion o orel can CCOI’ e rotation

'support str péﬂf&ﬂhﬁnﬁ@bf the dpal] retdig ﬁb@eﬂleﬁkutﬁﬁheldjb@olmhﬂﬁ réan B@ peetssafllyt he
present invention, jn the structure according to the eighth aspect, the
seal nmenbedviriedaandsie spqal ane thegeel ican he mrade mose BUAPACGuUr ati on, a

| ow fricti on sealsdtiohdiblihd 120 LB HARNLOTS o fuakBEich9eal b hcealn

menber, so that tifons o at1on pertornmance eal
menber tan laq:eawm‘j'the;iresdm toredtiog th@Stflh:ﬁlré etc@trdmglt(ﬁatgprrthe Bist ﬂmbughe for a

dual - beari n re of t ent t of t p sent i nvent in the
Structure ad %ge%f%ﬁms ﬂlfi i membe gha ar&%paet%%?néfé%ﬁfsr s a
nmagnet i c Se%bm @ﬂén@%@th@%&b%ﬁ'cﬁm‘bbh’érﬂ ohrﬁf"feaét%nggfdg o??heeﬂﬂlgﬁéarﬁf tfogrtwo 30
conponents. h this configuration, the intrusion of forei tter can be

efficiently ﬂps eardigueation this indide ofithm8niddbesdng 1swsaln@baalsezgmmmhﬁr, dothadt, and in

case of a fluctuations in the dynamic pressure or the static pressure due to the intrusion of

20  foreign matter can be averted, and problems due to the intrusion of foreign matter can
be prevented.

According to the rotation support structure for a dual-bearing reel of the ninth

N

- aspect of the present invention, in the structure according to the eighth aspect, the seal
member is a low-friction seal. With this configuration, a low-friction seal with little
25 rotation loss is used for the seal member, so that reductions of the rotation
periormance due to the seal member can be averted.

According to the rotation support structure for a dual-bearing reel of the tenth
aspect of the preeent invention, in the structure according to the ninth aspect, the low-
friction seal is a magnetic seal having a inagnetic fluid that is held by either of the two

30  components. With this configuration, the intrusion of foreign matter can be
efficiently prevented with the magnetic seal using a magnetic fluid; and in case of a
fluid bearing using a fluid different from air, can also function to hold the fluid in

addition to sealing.
4




fluid bearing using a fluid different fromair, can also function é)o %OJJQ "o
the fluid in addition to sealing. 2 4 APR 2006 According to the r thathdn 2006
support structure for a dual-bearing reel of the eleventh aspect of the
present invention, in the structure according to the ninth aspect, the
low-friction seal is a water-repellent seal having a water-repellent film

layer that is aRrcesdig toftheropiohisoppdregtivegratiy duabbeaging redstthene of the
two conponents. Wth this 5 configuration, the seal nenber_ is nade of a
wat er - r epel FiHenth psnect ofithe pregentapppntion, qn thesymupirg agcordingtoithg pigdy aspedds

vat or - ke ! .
th corrosi 5 Paeh Ea el IReARpLHTh Sl KRS PR ERIRH S B Gl 2o

and ot her ohjremded onfagairtiore facingpegtftonaadead vanbiipe swo tompendatse S¥ith this
inventiop wll_beconme apparent. tQ thgse_skilled jn the art fromthe
fol | owi ng d@?Iaﬁ%ﬁlonaéle&sgén%wéﬁmaaw%Wa&e&@ﬁﬂ?m Ryt Wi th the

annexed dr ayh BoStr $hSHbas; iR ' t feP Gy eSibnted

i nvention. BRI EFmDESCRI P%ﬁ%ﬂ?@ﬁﬁﬁg%%g\ﬁ%&& e ersﬁﬂl% now t t§¥1e eat t ached
dr awi ngs whieffbectivelypaad fherdorroioh hésistance gf thel comphoseritosamrbe: mdibtakiegwaslyl i s a
perspective view_of a dual - bear| n%ar eel accordi chvto one, . enbodi ment of the

present inventi o ¥ o5 opjects, Frptires, pRReS A4 Advantigrs idhe PR Y eel
according F%Jeﬁﬁo&%?ﬂéd%ﬁi@app&ﬁenﬁ {f3GhNQRARY in MLERIAAR %he':foﬁ%ﬁléiﬁetﬁleé pl an
cross-sectional view of the dual-bearing reel according to 20 the

enbodi mbft descriptoprvdsenttakenvie wonjonstiori vaith the 4niexed dregngs, disdloses a
Cross-secti on%l %d'ewt%o(% t he ool %}?Bﬁzort ortion according to the

embodi nent  SFEEH ?ﬁ‘ RNt BT Fﬂ‘ﬂl 5is a partial cross-sectional
view of a fluid bearing BPPFHEPORIFTGON OFqUEDRAWENERE enbodi ment of the
present invention; 25 Figure 6 is a partial cross-sectional view of a

rotati on support Reéerring nowde gy atiaphed dsavwings mhichdatn dipsgef this oxigisalpr esent
i nvention; %qlthlgure 7 is a partial cross-sectional view of a rotation
support portion  according to still another enbodi ment. DETAI LED

DESCRI PT30N OF THEpuRRERERRER)dohil8 HawMENTdnal-BBarig recltaecoréimigadonent s of the
present invention will now be explained with reference to the draw ngs. It

will be app&FOR{ingeat phthedresent NEeNtion; t he art fromthis
: Figure 2 is a plan view of the dual-bearing reel according to the embodiment

of the present invention;
Figure 3 is a plan cross-sectional view of the dual-bearing reel according to
20  the embodiment of the present invention; |
Figure 4 is a magnified cross-sectional view of the spboi support portion
according to the embodiment of the present invention;
Figure 5 is a partial cross-sectional view of a fluid bearing support portion
according to the embodiment of the present invention;
25 Figure 6 is a partial cross-sectional view of a rotation support portion
according to another embodiment of the present invention; and
Figure 7 is a partial cross-sectional view of a rotation support portion
according to still another embodiment.
DETAILED DESCRIPTION OF THE PREFERRED E_MBODIME’NTS
30 Selected embodiments of the present invention will now be explained with
reference to _fhe drawings. It will be apparent to those skilled in the art from this

disclosure that the following description of the embodiments of the present invention
-5-




di scl osure that the follow ng description of the enbodi ments of the present
invention -5 2 4 APR 2006 is provided for illustration only, and dotAPfRoffif
the purpose of limting the invention as defined by the appended cl ai ns
and their equivalents. As shown in Figures 1 and 2, a dual -bearing reel
enpl oying a seal nmechanism in accordance with an enbodi mrent of the present
i nvention i B provided for dfustratidrygady,raddinot for tles puvpase of Hatitimgthe Tiveatioe ed
includes a reel unit 1, a,spoal rotation handle 2 that is nmounted to one
si'de of t hedstaer Dyihe appended aigys 3B thegr gqgvalnisdi ng fishing line in
response to T ot ahi QRof it 2% i1l SecBRURIGnE 81 Rl 2hnighd
detachably to the jS'i'%\gég% g?ljgtggghre’e? uni tQTkgsrX st rsglri%g 3 ,for adjusting
drag is di sposmedrdamcethich smembedithent @ffthe iesent édventidt is b law-prbflelippedieel 2. 10

The hand] e iis. of the_doubl e-handle type and has a.plate:s d handl e arm
2a and gtln pfmé{sﬂ%@gm HPFldBABPSATPE VD § SPEP ssﬂaﬂg%ﬁﬂgﬂ%? fERal'e arm 2a.
As shown i fhokh@H%kGorb silO6F HERM Enidi Fhd @ spSol N2 TEPRMInY fidRidgiheSR" WS 2€ 1O

a base plate 2c that is fastened non-rotatively to the near end of a
handl e shaf tesBénswite totatiomuf tRehandte 2 whath Rdnovintedaotatively dad detachabiydte thée

handl e arm 2a,, sq_.as not .to rotate. In this.manner,.the 15 outer |ateral

surface of ERECHAHH BRI 2o ath e TORARG G A = ae s et

surface, achf@Mired uditStakysd Mingld N which fishing |Iine does not easily get

caught ug. As shown in Figure 3, the reel main unit 1 has a frame 5, and a
e

first side cover Teahanie 3 isefdhadouhlethanste tpe eid hasa plateshapndriaadletagmbot h

sides of the frane Furt her e, .as.s in, Fi-gur i 2, the
Tt umi ¢ 128 Bt i ek SR Forafers B, e R dle fenf 90 LSRG 2, L 0,

8 covering ﬁmﬁghm,mlqgﬁdnamaﬂm i fRMRed withnwb e s 2e pdh bawfplab de tiph &f es 5a
and 5b di sposed in opposition to each qther_at a (ﬁredet erm ned spaci ng,

and a pl ur afastsped por-seipraly mthp searicad of s hardip phadt Ihyitk gavsideThisplt & 54
d 5b, i JEi gt h ) .
2o hor IR e M e tod TR RARP T Rt 2,

certain horizonta or
fast ened5w bhie? tGal wvfacd of thevhacidnaec 24 G porohiigmed as a ecantibss dnooetlt  si de.

The first side cover 6a can be opened or. closed with respect to the frane
5, and is SOGMCRFIITRE AFYFHe Wgwgrﬁéﬁ@gém&%% P R R0 at t ach

and _detach the spafbywhin Fibifk $RORE ShBRHOVE]s (kS5 SRS d& dver frame

- 5. The front cover 7 is nounted between the side plates 5a and 5b at the
front of théameéh semint side cBferAd thitonmmionnteil gnubeth 3ides hEthg frapie 312, a | evel

w nd mechani 15 and a, cl ut | ever 17 ar i spased i nsi.de the franme 5.
The spool - 18 MecERnts Suph et ngigied, e XBRRRH 1 % 18 i O
20 7 covering the front and a thumb rest 8 covering the top portion. The frame 5
includes a pair of side plates 5a and 5b disposed in opposition to each other at a

predetermined spacing, and a plurality of connecting portions 5c¢ connecting the side

S

plates 5a and 5b, as shown in Figures 2 and 3. A leg mounting portion 4 with a
certain horizontal length for mounting the reel to a fishing rod R is fastened with
25 screws to two connecting portions Sc on the lower side.

The first side cover 6a can be opened or closed with respect to the frame 5,
and is mounted pivotally to the frame 5 to make it possible to attach and detach the
spool 12. The second side cover 6b is screwed to the frame 5. The front cover 7is
mounted between the side plates 5a and 5b at the front of the reel unit 1.

30 As shown in Figure 3, the spool 12, a level wind mechanism 15 and a clutch
lever 17 are disposed inside the frame 5. The spool 12 is arranged perpendicularly to
the fishing rod R. The level wind mechanism 15 is for uniformly winding fishing line

around the spool 12. The clutch lever 17 is where the thumb is placed during pitching.
. 6o




the fishing rod R The level wind nechanism 15 is for uniformy w gpi ngm .
fishing line around the spool 12. The clutch lever 17 is where the tQh hb Cud
is placed during pitching. -6 24 APR 2006 A gear nechanism 18, a clutch
mechani sm 13, a clutch engage/ di sengage nechani sm 19, an engage/ di sengage
control nechanism 20, a drag nechanism 21, and a casting control mechanism
22 are di spasgdr inéchantns pRiGeclieh wRekaride 151 adBtch eﬂﬁ@eﬂh&n@@f@ﬂ&mﬁbﬂe cover
6b. The gear nechanism 18 transnits rotational force fromthe handle 2 to

5 the spool 19:2ngngagerlisengags canrpbmeelanism 3onaidrag mieehasism 2h asf g£g€ingi sengage
mechani sm 1 i,5e . { '

engage/ di seg%rgf&gﬁ%gﬁ%ﬁéq 2rgrea§ %%?Oggﬁ%%&ggﬁ#tgﬁgvet%ﬁg&ﬁ@g}j %gd gh-r?c}’%%ﬁmsdengagi ng
of the cl utidhcortldbnThsgdd mhechamispadsteankmits fdatpal firéoftoraflthd hadld 21toch

| ever 17, Tg% casting . control mechanism 22 adjusts the resistance that

devel ops® whEl PR 1< the keveloyind @acchanjsm 190 Thy chich meperidisengegki ng

mechani sm Zl?hef:PPz{nfia% @ygﬂédggggﬁggé@&s\@gglﬁ%%é&gﬁgﬁ 13Qi osed between the

frame 5 and the first s own 1 n Frgure 4, the spool 12 has
saucer - shapeugagk/disgegaporconiosiandchaniem 20bmwhtroBnbkseyaging aay disenlgdghad oftibdbi n

ortion 12b ween the two flange portions 12a. _.The.spool 12 al so has a
(F:)yl i ndrical © &%‘.’JS% IB)IFEIPHH% teghe %@?%Zé%%"@@ﬁﬁ%@r g?r Iée t4¥808 nner
si de of the HaRPiNAMith 29 adfRisdhe %ﬁﬁh@@ﬂﬂaﬁ&évﬁ%&?%ﬁ? ﬁﬁeﬁ?g%ﬁﬂo?a@é@em to

the axial direction as a one-piece unitary ne W obbi n portion
12b. Th¥0 spdddo, a tentiifugal krablingomechatismiA3cby prefentingsbanidbsh Whersesting ison

coupling, tq.a spoo]l shaft.16 _penetratjng the boss 12c. The fixation is

not lim tedafSBO?seBg’Féﬁef}g}_‘%G%FiSﬁBfl SL§1ﬂ%?oveE 4pl i ng met hods such as key

coupling or spli &%‘sﬁ@&)ﬁliﬂllgg&aﬂ ﬂb@s@@ipumaa&ﬂdgﬁ%ﬁedf%ggér SriidRPPla Ghaft 16
an

penetrates the side plate 5 d extends outwar eyon . he second side
cover 6b. Thp cadsawst a exlindsigaldiobbingfortiare 1 2sbatwpgothe selo flenge poréens Miat h a

bal | bearin .1 ui earl a_hoss \ i cheis provided at
t he second q?lgggooggggfsoéﬁga%@m%{‘;ﬁér S%ﬁgc-ﬁihﬁwgmspgagﬁmg ™ f%mleg 0%lu'pported
rotativeby w¥idina shiddf thdesubimgordéh 120 dt ubktantidiyhBatdnig wilbrespecttdthake case

65 (expl ai ned, bel ow) i nside the 25 centrifugal braking nmechani sm 23. Here,
a smal | gapaxisl ¢igechien apa opespiece Haltasy frymbeg withy the bobbin pentios J2b-adbe sitool he

FTuid beari nge D2 habrobBRel, KFERamEl; th enpfl oRBRF 108 s RndifBe =40, | 21
fluid beari pgsct2fing d-redao%ﬂ)2ca_r'ﬂ1aiﬁrmtiahii3/mmimiteslposmhtimtomplﬂng,bﬁdoﬁei unit 1
and the spool .12. over uric%llg rel ativel | ow r tati?n, for exanple

1 r , . . y
when wi ndi n§GOUFNgIRIRT G ps key coupling oy PligesPyRige con ke spwplovzd as wshor t t he
spool shaft 16, wELESS shi¥e16 penetrates the side plate 5b and extends outward beyond

the second side cover 6b. This end of the spool shaft 16 is supported rotatively 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 (explained below) inside the
25 centrifugal braking mechanism 23. Here, a small gap is formed between the outer
circumferential surface of the spool shaft 16 and the inner races of the ball bearings
24a and 24b. The fluid bearings 25a and 25b are formed in this small gap. This way,
the fluid bearings 25a and 25b are operatively disposed between the reel unit 1 and
the spool 12. Moreover, during relatively slow rotation, for example when winding
30 up fishing line, the ball bearings 24a and 24b support the spool shaft 16, whereas the
fluid bearings 25a and 25b support the spool shaft 16 dﬁring relatively fast rotation,

for example when casting. As shown in Figure 4, magnetic seals 33a and 33b are
T




fluid bearings 25a and 25b support the spool shaft 16 during rel at2 vieIlJ)po 500
fast rotation, for exanple when casting. As shown in Figure 4, negnetic
seals 33a and 33b are -7 2 4 APR 2006 di sposed to the outer axial side of
the ball bearing 24a and to the inner axial side of the ball bearing 24b.
As shown in Figure 5 the fluid bearings 25a and 25b have dynam c pressure
generation dispeeedso @6 auten avikl gl af thebell bearingfAddarnmdto tieinmeaviahgdast a fl ui d

is formed en t inner circunferential surface of the ball bearings
24a and 24b§"§2’&h\£§@“&£ circunferential surface of the spool shaft 16.
The lubricant fi hmedwRidFi fsogﬁ%ﬁ%m{ﬂé‘é‘ 294 HET 294 BRI RERR drédsuur f ace

of the portion of the spool shaft 16 wher€ the bearings are nounted to
gener at e dy peneratioprgeesies 86a in whieh pduhiridantfilmecf dioservilies a ﬂwﬁamfmrmdes sure

generat i rooves 26a, whic a press re i radl al
directi o, REVES B e PunirinLatart BrosD st cer Al Be%sr ovi dea
wth a ShaB@te% SadunfieRafAlAfacysrant §poQ,E i il [0 Tﬁ}ﬂﬁbﬁ&ﬁt speef a1i?s fobmédt at ed
fast in the direction letting off fishing Iine. The dynam c pressure

generati on grthovuter cigeumfersntiali suefage efithp pettionoé theppodl Sbhﬁflﬁ vigre#iel e | eavi ng
a gap to the inner _race of. the bal bearlnsz ynam ¢
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engravin by el ectrolytic machining using an el ectrode, or athin film
f or mat i é& pr@@fégisregmﬁa@ ﬁ:vw(naﬂ?g%wgulﬂangwﬁmm qye prsmé@ Withes e

nmet hods of f aLs c€xpl anati ons
of these E{P@éﬂg §r@1ée?§t‘é§§ ﬁﬁﬁég%uﬁg sta 1:'Ee)gl(ralo gﬁ?t(%%ﬁtfgslt orrrance can be

attai ned by ditetfuinrigtting ofﬂ‘ﬁi;hf@dhien IThg dyheicypressuef gehbratibn gﬂodvéﬂ’al ngs 25a
and 25b, in other words the pachining precision of the inner
ci r cunf er enf9talively, FYPReE the snopbshafindr whilgleaype igap inibe misesce Qftheall and 24b

and the out eyt s OUTLR! . e MHERACH et BeschMoh sRREc0E6d H1E i@y Shal

16 where the i ngs are nount’e not m preferably not
nore than 2nypf ﬂ]ﬁ@@hamgmeﬁogMerkﬁvraMtye md} sucl pemictiznichl maclisinghus, since

the fluid b 25 d,. 25 . t th | ft
ot at i vel'y BUHITE Kot engBinke by PRSI GOBE RO SHESF R S of ¢ he
bal | beari ggm&ganang ﬁé&s@ﬂﬂ:hta@?Wﬁﬂﬂys&ﬁlavfaborl@bpokﬁmﬁ)s PRGEShédee to

suppr ess reductions of the rotation pérformance during high-speed
rotation, amkthwlsmféyarnng groosensase wnsh kasrbwmhie thefarly ideigiled m&omf these

casting: 30 1 HodiHShirtec 188kn SR AdbNIRR pRerBRbnc8 Ll BOREHAG B Lpig 11 oS

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 pm, 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 6¢ 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.
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magnet 35, and a magnetic fluid 36. The pair of nagnetic holding rings 34
is fastened to the boss 6¢c at a certain spacing in the axial diZectdith 606
the outer side of the ball bearing 24a. The ring nagnet 35 is sandw ched
by the two magnetic holding rings 34. -8 24 APR 2006 The magnetic fluid 36
i s disposed between the magnetic holding rings 34 and the spool shaft 16.
The magnet i Themagnadiddid®as & diffosghpethetn e mdgheisivdding singé 84 afd ted  t he

boss 6¢ by h t he rragnetlcflwd 36 in a magnetic CII‘CUIt nstituted
by the rln@qﬁ?gﬁh”’%t 635Th qm@%@ﬁ@éﬁ%a%isdhﬁgaﬂ%%emem ﬁh?é’fkéc) shaf t

16. 5 Aloc I beari ng
24a is fi ttgfg%g%s{a?%en 1&1 t?é;%g?;é{ ﬂu&g%&aﬁga@? 1cc 'lﬁégéngh&)?ér?@%gtl C

hol di ng ri ngn@#agnet 35hthe b gnetidbal dinggingd 34 ahahtkmmpwlrsﬂaﬁaiﬁ al direction from
t he oute magnetlc d|n r|ng 34, an Orln 38|s ose bet t he

_ magnetl hol di ng®rlP aan%&n 4 ferpositigameghe o fbd](lzg %‘P
ferromagnet {,GwRa( il %r?e? ; hSiH H 41291d%§9aﬁfsed
stably, by 1l)JS| ng aesurfa%ghgg%{?@gl%ggu¥@4ﬁ¥%{e§% veﬁl{% ol{gghydrocar bon oil or
fl uori ne oi bearifigi2da.mbgosivias] sealdi®stosiromdbnoger hegrepobbldstpafing 35 ani t h a

fluid, so that e nefjc seal 33 a can . herneti aII Fur nore, since
ther ' i o nobours i Beitistd beweibe SlenpiigibrerBhot dng tin ot bE “Tiher at od.
Mor eover , Shﬁg@eﬁmﬁéssﬁa@&n%{alggeﬂwﬁags @ftsevérmemﬁﬁaédv&m 8&schingns, the

| oss- |ndUC|ng torque is small and there is hardly any 15 reduction in

rotati o0 pedﬁpﬁﬁmd)ly,ﬁ}wmmgmxrfa@e getine A@8it, nemssodvent af halrogsdini lemat i on as

e mOnet el oL AL LRSI BRI ST TEOR g 11 roe

'sandwi ched memmehw@eamg@eztﬂ Terelichilifg FufthB@sré4ince RerdBgdablie cf)ﬂltud:tdtt 36 is
di sposed between the magnetic holding rings 34 20 and the spool shaft 16. A

| ocki ng ri néperaling pgstiens; ne Apsids gamerabedt: dylorearer, gnce thercdane solgbdidingptoh i s

di sposed be en ( hol di ng
i ng 34 anatineapig ot ihetb S bablets ol niRBREY © | P g
ring 3415 anréaubnditgm&atansnfpbﬁbmhnbet ween the magnetic holding ring 34 and
the brake case 6 25 The r end, of a |arge diangeter portlon 16a of the
spool shaft 16 iﬁﬁp?ﬁa%%ﬁeaia%q&iﬂé&rsﬂl?’%?f %ﬁ@g'é‘a'ﬁ%a shgmagneficeseal’ jag

pi erced. An Fm? “yg%h t anism13, is
fixed in thgﬁ(ggl%g d%?tgp%gggt &tbﬁ(ﬁdlﬁghh%ﬁM arn%gllﬁérl\%{eg?sn%%ab pt erces

the | arge dmgaete:rﬂmdr%l dihe 1ihig ma‘gneuiﬂnsmmdvdcbmlé:tyahe sl mpeadticioéding adi al | y

from bOt h si dgs 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 maip 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- C




30 Referring to Figure 3, the gear mechani sm 18 i ncludes the hanglﬁ @Q@f,lﬂ_ -
30, a mmin gear 31 fixed to the handle shaft 30, a cylindrical pihion gferﬁi?
32 neshing with the main gear 31, a gear 28a linked to the |evel w nd
mechani sm and a gear 28b that 1is fixed non-rotatively to the handl e shaft
30 and nmeshes with the gear 28a. The -9 2 4 APR 2006 vertical position of

the handl e s&#tal pdbitioh of tHehafldid sha¥e SHaNhiBehBmeShante (8 Ishawed iy the
conventional position, in order to |lower the height of the thunb rest 8.

Thus, the FosRtigRM ppsitian, ot oxdgetodpwer ibE heightef the thuntherestds cRttisctboer 6b,

whi ch house ;Pg [ i ‘ane positioned bel t he,l ower portions
of the si delp apgﬁ'@gsgﬁgl%tlﬂde% @QF %Eg{l@ge&gwgg\?@yﬂé? “%ﬁchvy*oluﬁ%@egﬁ%f of the

handl e shaf ine3Ranias 18, drepoiieshedibaIFRt @ik lover oaticis|of thdaedspled saend ken 30a and
an externally threaded portion 30b are fornmed on a |arge dianeter portion

and a snal | fist sidscarerar thhedront endmf the bandleshaft 3Phas paeducedhdiametert Aend i n

Figure 4) o haf i i ) with a

beari ng 57, PRAIIE, 122804 BoridR aha dd P oSURREY LGEhARY phitn 59 3 Rutbdod? "

si de of theldigsdiamiettr pbrtichendanmhal diadiér pdtionldfth@fiohighdgear 32 has a

teet hed portion %gb a nmeshing portion 32b and a _constricted portion 32c.
[

b ,
The teethed port asgend {cftendan Figyre Heof s endleshal dRazsuprerted bytiet i on on
the right e i k S i i . i ng
por 1 on 325 g DS DBYAE oot SRSRRSIAM BpncdlthBnB R it hued i THRD
© por ti onl@2c sids of trerbase tret ofabahardd: dhaétIed porti on 32a and the neshing

portion 32b. The neshin ion 32b.is nmade of a _depressi roove that
is formed in the ﬁam%gqaggéﬁlﬁ‘?a{eﬁ eﬁpﬂﬁt’@ﬁ%gasra@ﬁﬂ’é‘i‘ IP‘EEBIH ter, and

this is wheggndiGeLHERER TR TR Rethb®Portisn BES ARG QUGR ohfte Spool shaft 16
and fastened. The pinion gear 32 is “supported by the side plate Sb with a
beari ng 43. cigemafesentinbpartippen thegight medindrig®® 3i and 2@eshes withl theonsihgeanier si de

of the beari 43, . Her n the pinion gear, 32 isS. d ou rd, and the
meshi ng por F:ﬁg$e§?8gp3ﬁﬁ)r&$§ 1%&?5'5‘8@&@1‘? e’ﬁ(?ﬂn F}@t?%i“ﬁ S{‘{?rgﬁ?)%%s t 16 are
uncoupl ed, pbRiIchAAEY RAAk beveen theeihddRriia i andhAé ineéiﬁn;% orfigh 32b.
transmtted to the spool 12. The meshing portion 32b and the engagenent

pi n 16b condtrmeshingpertion f2bHs medhain deprassion\aievettha ivBroad imdesnd pin 16b
and the neskhj L4 190 h I i r 1 d
directly fr g{ﬁﬁ?ﬁ?&?lﬂg‘%%{é—oﬁ%ﬁrﬁg %P %ﬁ%lglg%eheté’a@ﬁst@? 1%}%%%%--%03' ‘%a“ﬁggeznr%".t‘i’%f ar ger
than that ofl6b iepsgpachroniiatie shool shafttlbend fetnes h@hé pihfon gear Bt tw sting

deformati ons are reduce&l alnd t he torque transm ssjon efficiency is.
i mpr oved. supported by the side plate 5b 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 meslﬁng portion 32b
and the engagement pin 16b constitute the cluich 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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As shown in Figure 2, the clutch lever 17 is disposed at the rear ﬁn,;qf,wﬁ
the pair 30 of side plates 5a and 5b behind the spool 12. A Iong2 ol e’ 65
shown in the drawings) is forned 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. -AQ sadwnﬁmgaﬁaﬂ,&abau&h@mgagemdéhﬁageen&hmﬁm 16likdiGdes a
engage/ di sengage mechapism 19 includes a clutc oke 40. The clutch yoke

40 is di spoS¥irioikeAl. dhe ghuthi yokgAPds disposgd Oglﬂéﬁsﬁlﬁﬂ circhafapyil sidpaft 16,
gur o) S0de spflotaf 18, QIdIS pdbbob 8L o0 Ringr {H1piont, SEBHENT, bl fime .
Cotate ralat) .gsfmaﬂ?h?ﬁﬂ’eff”&?hm”ed‘é’i‘?”?g@ﬁg?afagﬂ?g o %?‘é‘ﬁf“&%‘%ﬁ The
spool shaf t Shat i%té?@l‘??%’éo%‘ﬁa% %BR@ sheft 46 e4n rokgse rﬁlﬁﬁ"é"béto the,elutedy nor e,
the cl ut ch yakestOriias: @1, R0800AG: gﬁ]ﬁ)bmhéﬂ%gga feb ShE BB yoLPAD b, and

the constricted portion 3 on gear I'S ‘engage
engagi ng ponel rommtel Burthvbneey the chrtq:irjroi@sm@tsanenghmg}mﬁbm#@nmdtstchmepi ns 41

10 supportin the l.utch oke 40,. b t he cl ut e 40 .the second
si de Gover PeonrHd B Gl %}%ﬂa@rﬁ@n% ‘eﬁﬁemqwab?g SPeRA AN BYS ¢ he

springs 42. eﬂga?gihgtﬂHrﬁorFm lmufea{;élogpnﬂg@@fﬁea lsBRhbuRd afe‘innstahe pini on gear

32 is positioned in an inward clutch-engagi ng position, in ut ch-on

st at e i hOwhFenporting ﬂmglwq]ngyokpdﬂib@wemeahmchmedﬁgmg&mmrm smdéL@bfeof t he

spool -shaft .16 e er d when the pinion gear 32

is shifted 8%t %ﬁ?glugcy%foﬁgqgll%?oéﬁpaﬁgxgwﬁ 1 %%ﬁ?%gsp tion 32b and the

engagement pin 16vi gigkorGROAHSE 1111@’5@&@113%/ fate| b 9ﬁnmpéefar st ?st;%suﬂsmed drag
for adj

mechani sm 21 includes a star dra usting the drag force,
friction pl#an msvat%@tltdlsengamgﬁ@m&qmlmtclmheonmtaﬁq igwhichdhe meshing pr essure

plate 46 fo g te 4 a_prede m,ned
pressure ag ?IH@B 3? hgﬁ;&fal n gege‘ﬁ‘%’ﬁ% cﬁJﬁ@e %3'[08?8}1&? %315)6 ngalg%‘i a%éhe The star
drag 3 18 cofifer baridesvhen thegksioa gsmmzds\mﬁad bhtwaré b &whtcbﬁ?ol&fmmld n Figure
3, the casting control rrgchani sm 22 includes a plurality of friction

pl ates 51 affSHNgPaRion2b4pd tae engrgement pin Ynergidipergresd, asswnige 8sb¥elt on bot h
25 ends of theggpool shaft 16. The braking cap 52 is for adjusting the
force with which the friction pltates 51 are pressed agai nst the spool
shaft 16. The ri ght dfagmedhanispl 2t iechies 4 stapdray B dmchdjmhg ¢hetdreg foredsiang cap
52, and the l Iotn pflgtle 9:% Itl?a? i) Ilar%é[s%d g:gLa:l}lsst the r%\éajndg%gr é and a pressure plate 46 for
20 pressing the friction plate 45 with a predetermined pressure against the main gear 31
when the star drag 3 is rotated. The star drag 3 is configured to make a sound when it
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
' -11-




the brake case 65. As shown in Figure 3, the centrifugal braki ngﬂrrec}hani,js_?q)ﬁ
23 includes a brake 30 case 65, a rotating nenber 66 and sliderg 67AP Frpdilh
brake case 65 is part of the reel wunit 1. The rotating nenber 66 is

di sposed in the brake case 65. The sliders 67 are attached to the rotating
menber 66 at certain intervals in the circunferential direction and are
movabl e i n inher petipheral shirfaee bf i brakeyibd Gilddoah bebadigght ingecorhda with the xed to

the -11 n I 24 APR 2006 inner_peripheral surface of the brake case 65 and
can be broudifers ¢ o'hedrakecqasspy s mepnteddstarbaklydy a cirgelapgnsrtarecidiorned j s

nount ed detﬂlctﬂgghgpfa?a %%{]g%grtoggg%hg{ﬁhg%gtggﬁ ﬁ%ridtﬁbt he side pl ate 5a,

and pivots toget I'rs cover llowing is an

expl anation of tTke fudlpwidy 5 anegplahationpditiat eay this feal i bperatedi nary state, the
clutch yoke 40 i ressed inward (to the left in Figur by.the springs
42, andhis cau ef’ﬁﬁﬂaﬁyﬁﬁ%ﬂ“&éi‘ﬂm@io AL praseipyardieo @?dﬁ%ﬁhﬁgm
poSi ti on. | 8 s sstie@in, hitenEsil ' hifh fio Blelthgapiggar 32 and
t he engageﬁrpe t pisﬁﬁll?%sb of the spoégﬁhﬁﬁgqncﬁ%%%éﬁtg%engag%d ei ng{gﬁggcl ut ch-on
state, and postic i ok sfat, de rhesbmgt foetidra3l &f the pimidr geasdd endeidhet o t he spool
12 via the handle shaft 30,10 the ' ear 3.1, .th I ni on, gear 32 and
Che. spool - sPOEPESET B 6 PHye ohRsT Sisbbl6 43 cppeserldh ekubh-on SR Py up

fishing |'ingstatldnal f8cd fbd thOMMAREER thalliditie@Ro e spbIdRGa R HahdR shaft BE Spool
shaft 16 is supported by the ball bearings 24a and 24b. Wen casting, the

br aki ngl® or e main gegriidt te nimion gerr32tand shgpgpoekshaf ddkicsating thegpae] 1210 i s

preferable {0 adjust. the braking.force.in, accordance, with.the,.mss.of the
B5C1 or o (¢ ol BT kN B RS, T g R AR RGP ioh S MR BE WG
the lure iSﬂm@w,shaﬁmdiégufpbanaﬁ@ymawnbwmstzh@aﬁwﬂa.i s light. The

adj ustnment of the braking force in order to suppress backlash is perforned

with the castingWiatcegingthebazkingforee isadivgied in afder fofygateshbacilagly nmechani sm
23. Wen th ' ing f i s fini t h |
1 e %50 prisfEi S hiERbg o M AERAs R, dcbolduflA AR e BEMLN, L0t

t he di seéhgabee(tagids) Mo spedficallyhthelbeddnd fraesisiincrédsed sheetipllateds héavyand 5b.
By shifting the.clutch | ever 7, .the clutch yoke 40 i hi f{ ed .outward,
and the pin 1‘@%‘5@“%“9‘?4 vﬁ%weekgg 1%&.@%3&6 adjptnephef the g%%ﬁlg;ﬂ‘f‘?@ in grder s
shifted in (g SaRELAILIRAG ried ith@R& bdstind BSntE St RshistR @b I @iy 32b of the
pi ni on gear 3_2p§nd t he enga%ggfr?ent pilnetﬁ6b So?étﬁ}a spoc?P sTﬁaft'l6 25 are

di sengaged renttofugakbrokingoiechidisedte. In this clutch-off state, the
rotation fromt h%Vhen 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

Pt

~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
handle 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
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handl e shaft 30 is not transmtted to the spool 12 and the spool 9S aﬁ‘,;? J?@r
and the spool 12 rotates freely. Wien the reel is tilted in the*a R (AR
direction with the spool shaft 16 aligned with the vertical plane and the
fishing rod is swng, while putting the spool into the clutch-off state
with the thunb resting on the clutch lever 17, then the lure is 30 flung
out, and t heupppdoed bil thetfividhbedringt B8a and 254, bonit isedda segled bl thd megmeetic aedis gh

speed of, f exanpl e, 20,000 rpm _During this high-speed rotation in the
direction radtf fo ﬂ%@? fotamwﬁorﬁaa@g%w& iE t‘g&%%?%?aéﬁls 695 hesPpoLif d
beari ngs 25 2 4 Sdi | ui d
beari ngs 2532 g%gb 25b.te¢ﬁ§§%@h%&§g%%ﬁb§% te]fg%ﬂ@él%tﬁgﬁf{n ylup%/liéfh%e% APR

2006 suppor tag. by the fluid bearings 25a and 25b, but it is also seal ed by
the magngtic seals,.33a and 33b, t the.rqgtation perfor ce jends not
to be detreased, i statian, s Spoﬁlzﬁ’@ﬁg%Hgtq%t”éﬁ@gﬁ%c?ﬂ{)?ﬁeﬁ?g %ﬁﬁ?ﬂcﬁ’r‘h and
the flying ¢ @%%ﬁﬁmp&fth@@%ddmz RRAGRIRStatib® Rrandm]tfed kb i SlatiH@idcliber t he
spool shaft 16 rotates in the direction reeling off line, due to the

rotation of 66h&hepdbe rotatingamembdsioé rotateas tholides 67 aomerinte satlingcariiectr ot at i ng

menber 66. he r.otatin nber .rotates. .the slLiders, 67 cone into
T 1ding conPatiine biaReRHaRpr dhllRe Fie 7858 SESERY oh SEuRBTHIRE D aked by
the centrif ugehaliémdkB NGt tHRGHR pobt sah8 653 PRkbd Hﬁthetclaﬁir%%ﬁ{rols haft 16
is braked by the casting control 10 mechani sm 22, so that bacKkl ash can be

prevent &8. Wssheniste 22 sokthet tarklesh ¢na bgaweventedhe handle 2 is turned. This
| eads to the clut‘,ﬁtﬂ- t t . hank.s. S Lh the
drawings. In this's natﬁgfa%kﬁeh%sr eu‘r%iatggf\;iﬂ%gﬁaer[rlgtél i(;lrsi r@%e(?’e%%g”tl éellglé toaérillg\é@rtléeh'mi ts

for a catchon\aes) dae fd Stetdrh heghadifie nbestdve inZhd Grawirigd! Beithiostavk tde up t he
fishing line. In this, situation, it may be necessary to_adjust 15 the drag
force, depeRdfifynammotise isfepeated, apgd ane waithior pratchy Ahangy fish tites, thehandleist ed

by turningnt: Q¥ L C i - _
Exbod mont o 20ar Bra o, Slpine FAGINEE, ALmEMIMEIGRISGReeRBI st | o,
is not [Em tledinmg fdrbe deperdid oretht sihe o€ thichmattha bbiwedraf orce xarha aejuséesl tghown i n
Figure 6,- if a.sppol 1%2 IS O.mounted rotatively with respect to a spool
shaft 116, CfoMetpe star Pgé%gg"i‘sﬁloéct)‘é“tﬁ’i? "%€ui d bearings 125a and 125b
bet ween t he (xpOkmshahtnd16 and the spool 112. In the enbodi ment shown in
" Figure 6, ball bearings 124a and 124b are nounted between the spool shaft
116 and t he (8poolThe tenfiguraiionofgbpilii Hearingscblibis weentiomis rotlisited setheof t he

ts)glolol bi?rZi, n%rsnb]églﬂfr?en?ﬁgsc%lgé&) ab%r\]/g. %Qre eiiarr]r{]p%, as islﬁ&v%rjnn{n igl.rllrteiéi1 kf asslfagz)laﬁ% i(S)f the

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. Inthe
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 récc 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 1252
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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25 and the fluid bearings 125a and 125b are di sposed therein. Mre , . .
specifically, dynam c pressure generation grooves 126a and 126b <« L APR 2300
constituting fluid bearings 125a and 125b are fornmed at both ends of the
inner circunferential surface of the boss 112c of the spool 112. It should
be noted that in Figure 6, for illustrative reasons, the ball bearings
124a and 124)) ar hebein §Q@%tliﬂﬂe§l&9@éll§éﬁ@ﬁl%s & mavhRberstiRe ks bhe 30
spool shaft 116, the baﬁl bearings 124a and 124b are not shown, but the
fluid beari Fidng hoasasssieh pe ppedie beasinghand wllenbeanings, oo plidinzbearinghsudhhe sane
effects as '%%mhgg above-descri bed enbodiments can be attained. -13 24
APR 2006 (b%g e bearings are not limted to ball bearings, and nay al so be
other types(®)f hothkiabgvddaeiit@Sensittiimags,taasietidsal iwagshowidasal | er
bearings, or sliding bearings such as bushings. (c) In the above-descri bed

embodi meht s exampla ghilavetiiction sealslispessdrbeiw canrthe tex eorppencats, butithswseal i ct i on
seal dispos 1k g nt S. . ial | ot

i ted Lo el WIRDiTE W R BRABAE dy b b M E Byl TEAT bR B I &
seal materi sdal wiatemialmvith wiidtethe iitrustoinaot fofeigron st Ra'Bbé pievertedfrb@ prevent ed

from between the_ two conponents, For exanple, as_shown in Figure 7, it is
al SO possi bgetwe?%ﬂwwozfow&%?m% i xamples anthownan Figuee Lriblgmlsopostibisre 7.
Thi s wat er - fepellent, [ [ ; eqEIher metal or
synt hetic resinF'The ﬁgg%?&gg%zgﬁghgﬂﬁgggﬁhﬁégggi21nnun?%ﬁﬂ?% %g%ﬂinner

ci rcunf &9 ent 334 is suliskashepat membelnsde Ganettl drivgnthbthorsinnThe evatdracimblent 6¢

faces the spo haft 16., A water-repellent filmlayer, 133c i f or med on
the _surfaceg‘@ﬁ)ll?f?elsy}%qu@_q_jrt%ﬁéqmﬂtm Bﬁlﬁef?_ﬁ@éswﬁ%ﬁc’?ﬁ@éw% ?/“‘}S‘?B]ﬁ‘f’? he fluid
~bearing 25avwapgt O bbdsHci ARS8 khLdpoSINHRTIBNA %té-%ﬂeﬁ&ﬁl-ﬁlhﬁhﬁyéi\@@% i epel | ent

filmlayer 15 133c may be, for exanple, a water-repellent” metal thin film
that has be&rmedpndamsirtige ofithetwatersicpéltenhseabsiia that facek awey ifioe thediuid or t he '

like. It sh noted.that instead of, form t he water-r | | ent seal
as a separ a§ ggrrgrl(g%&afl 4 Bp ity Jifper pAGIpter WF% @ﬂeewa f"%eé’gﬁ?/ﬂtﬁﬁ‘gj?yqreast one
of the 150 ¢83PMAEDEJor EAMMPIE AWt E:Tepéllent RidtaR Bin FilA hat Bad bdeh iAPRIpAREH at e,
as long as it is a seal with 20 which the rotation resistance can be

reduced, su®hthzssibicanteyiar 8 dupring weyin|aj theyéke: dt ehpwlder raterbiiatiastead oy 1 ui d

of oy Sl oty it 1Sy dorllebliftal 02 B ¥ SaRe DR GXATRY Bieq BUForRM i phE § T2V D

of any ki nd. r- exanp can be used as urd, as
wel | as f or pidoe withait lqagt querof dsetwoladtiipgeaen®r e, using a | ubricant oil

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

P

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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or the like inproves the rotation performance even nore. 25 If such a fluid
other than air is used, then it is necessary to arrange a fluid dpfai nege 005
prevention nmeans, such as a seal nenber or a hol di ng nenber, 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

i s easy to confi@lithahaprekéntiinhetition, raafyet qpnepoanitiand aeeosl. codpofiait aten t he

f oregoi ng ephodi.nments, .a dynam c pressure fluid bearing in which a fluid
| ubri cant ff‘l}‘)l??ﬁ\}@é(sa o eIty Aesoutingy, e sotaionsesisancs ‘?G%P@e%wgﬂf%&@i ble to
use a statj I: ]?jﬁ?ﬁ [ L fEief i I Mis
formed by sglgap%?% the eﬁlg} régﬁqg gs,%%ﬁ??i@g&%g%ﬁ%\b/ﬁéﬁﬂ?ﬁie pre%sént

i nvention, so tharaso the dpctiventsistanceds seinoet] Tlangforee atreducton df thkedfation a f 1 ui d

beari ng._Accordingly, the rotatjon resistance becones smaller than in a
suppor t %trH@f%F’@gV%‘faﬁ‘ arres _Yﬁ‘é@’fe%and no friction occurs between solid
- bodies, so that AghsQ) Rd&in tht Sl RNng BREGHANGES“(HRANE L GreafhiRtief OT e, a
reduction of the rotation 5 performance can be successfully averted. As

used her ei ni‘aboe,” f'doWowmindg’ ‘iertimal, T Bmedzontal, Hrisbeléw? wad Yransvarselragevell, as
"above," "downward."."vertj.cal ." "horizontal.," "belqw' K and "transverse" as
wel | as  angPbtinersiuiles frgeifi srmednisr @ pshiregial 18 dREEcaupPERY s of a
devi ce equi pRefleddthi ivediidd. N RRIMg]),INQB AR, as\GIREM I @Wsiribd the preséBr M5, as
utilized to describe the present 10 invention should be interpreted

rel ati ve0 t oiresiéar Seoukdche ipisepretail relati veetoprdesvaequipnedkwith die pressat t er s of
degree suchinq]% '!Osnubstanti ally," "about" and "approxi mately" as used herein
rean a reasona %" amount of deviation of the modified term such that the
‘end result is noThe @ik of gegite uchhgngedtaniiigge dbeuimandfapproxiberdgnad rued as
including 15 a deviation of at least 5% aof the nodified termif this

devi ati on wdsRdeFER meep areasphgble mpawteg deviaioneohibe modifieddern: such thafpihe

152006, Tha G ek Seblcabfy HRRRAE PnERIERG AL oF PR Red pchiine

osure o
2002- 132906 aidsviatien efat leascH Spoofhe chod#ficdi tanbif this devietimewold ndhnégatothky
sel ect ed enbodi nent havrﬁ,bee ..chosen to illustrate the present invention,
it will be ZBangqtthegvedcmodifiet ed in the art fromthis disclosure that

various changes g FRHEdicnRIdiRRDrEAR (BTapide MRLR AppHtitiaUtlo.depar ting from
the scope of the invention as definéd in the appended clains. Furthernore,
t he foregoi 1§2006. The entire disclosure of Japanese Patent Application No. 2002-132006 is
~ hereby incorpdrated 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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description of the enbodi nents according to the present inventionz?re_na .
provided for 25 illustration only, and not for the purpose of |im ﬁnérvaME
invention as defined by the appended clains and their equivalents. 2 4 APR
2006 WHAT IS CLAIMED IS: | . Arotation support structure for a

dual -bearing reel, conprising: a first conmponent; 5 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
anot her; one of a rolling bearing and sliding bearing arranged between said

first componeniaangd cinimgeend conponent; 10 a fluid bearing di sposed
between said first and second conponents for formng a fluid |ubricant

filmbetween said first and second conponents, said fluid bearing being

di sposed between af OULEL: Gk ﬁ%%r@korﬁgﬁlgl%’frhfg reel?f&{nﬂa&ﬁﬁg@nd conponent

and an inner circunferential s ace of said one of ro earing and
sliding bearing; anfsti®mpossstii nenber that seals a gap between said first

component and sai d, Se6ad, GONPANAL: AL, LEARY AR H0R-31i R 8f il d 11 ui d

beari ng, wherein 'sard se udes 0 iction"seal’ and said
| ow-friction Sshéonpoctnided that waid frst nepetdrdrnbmpeshtshesvotatpble relatierter epel | ent

20 filn1layeroﬁh@%ﬂ&§ arranged on at |east one of the said first and second
conmponent s. 278 ot at i on support structure for a dual -bearing reel

according to cl aiomebfavdigticarigednd sfiiing Hedpiag airaiged Hetvehaaidairgl ural ity of
groove portions forqe in.an outer 25 circunferential surface of said

d.in
second conpon&hEPongnt ajdseid seeond GORPEREort structure for a dual - bearing reel

according to cl aiafhiid bh@g disposs@bétwhbén @id RO BRBAd Edrglonelgsfoafdrailg unit of
o2l AUl e el 30 e S SR TBRR S ptebles 2 spool Shait
on at |east one endidriui®Bdacing B&IRE diSptaéd betwdef an outer circumferential surface of
said second component and an inner circumferential surface of said one of rolling
bearing and sliding bearing; and
15 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,
wherein
said seal member includes a low-friction seal, and
said low-friction seal includes a water-repellent seal having a water-repellent

20 film layer that is arranged on at least one of the said first and second componernts.

2. 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

25 circumferential surface of said second component.

3. The rotation support structure for a dual-bearing reel according to
claim 1, wherein
said first component includes a reel unit of said dual-bearing reel;
30 said second component includes a spool shaft rotatively supported by said reel
unit; and

said fluid bearing is disposed on at least one end of said spool shaft.
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4. A rotation support structure for a dual -bearing reel, conprisiag’ a,

first conponent; a second conponent that is disposed on an inner 276 APR 2008
circunferential side of said s first conponent such that said first and
second conponents are rotatable relative to one another; one of rolling
bearing and sliding bearing arranged between said first conponent and said
second conponent; a fluid bearing di sposed between said first and second
conponents for formng 10 a fluid lubricant film between said first and
second conponents, said fluid bearing being disposed between an i nner
circunferential surface of said first conponent and an outer
circunferential surface of said one of rallin bearing and sliding
bearing, wherein %s sdt @taﬁlpwwpp@iﬁﬁrlﬂ%ﬁforfaidp%whw@gaew WPy of groove
portions formed in, & doffp6hent,Ci rcunferential surface of said first
conponent. 5. The rotation support structure for a dual -bearing reel
according to cl aidsegondgp@perent the isdisppsed eprsan ineamrpiveverereitind sidqe‘gsai;l spool

whi ch i § rot aﬁﬁpéo%lg% Iﬁ' sﬁcl%ﬁ%gge{l% 1fipst g%c{ s%tg%]nd cgﬂh%ngﬁ‘{s ggc%gtagféq'%ﬁtl?\%atgi ng reel;

! h :
sai d second conponent 1 nc sp aft non-rotatively to said
reel unit andopiaspibémg a center of said spool; and said fluid bearing is

di sposed on at | eask O?H)?lin%%%ar?r}cg a%gisfiidigé) Qe%lrihg gr?anged between said first
component and said second component;
a fluid bearing disposed between said first and second components for forming
10 a fluid Hubricant film between said first and second components,
said fluid bearing being disposed between an inner circumferential surface of
said first component and an outer circumferential surface of said one of rolling
bearing and sliding bearing,
wherein
15 said fluid lubricant film has a plurality of groove portions formed in an inner

circumferential surface of said first component.

5. The rotation support structure for a dual-bearing reel according to
claim 4, wherein _
20 said first component includes a spool which is rotatable with respect to a reel
 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.

25
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