; e3eYVD'646) T3SPOOL BRAKI NG DEVI CE AND DUAL BEARI NG REEL HAVI NG THE SAME
BACKGROUND OF THE | NVENTION Field of the Invention [0001] The present
invention relates to a spool braking device and a dual bearing reel having
a handl e and such spool braking device. [0002] Background I nfornmation

[ 0003] A spool braking device is provided in dual bearing reels, and in
particular in bait casting reels that use lures and rel ease fishing |ine
during casting, in order to prevent backlash during casting. Spool braking
devi ces SSEDORSBRAKIMG DEVIGUE ANIKDUAICBFATING REELS 88A CENG THE §aMEor ce,

or a magnet braking device that uses magnetic flux generated by magnets,
are known in the conventi%@K%@UNWEC—ﬁE%“ENgl@gchnol ogy t hat

el ectroni and brakes line-releasing direction rotation of a
spool thggeﬁlié%}lgfgg}tﬁh@ﬁy nounted to a reel unit has been recently disclosed
in, for €MDl e Thigpeseasmvimion-reiaes tdPatmol bAkplg deaideand hidualHibiriBB24B6) .
Conventi onal e%&&gron'cahlxﬁgﬁg%%ol ed braking devices include a circuit
board thdtVipg?a hg¥usyea sp R ¥91of the reel unit, and a plurality of
el ectri cgj{)ogprrp%%@uh@%foﬁﬂgioﬁde a mcroconputer and a sensor that
detects the rotational speed of the spool. Such electrical conponents are
di sposed{®@W3{ he & ispalibtakivgadaricelinpmotdiet imdyal depling ratlsiandoh pamignlet 51 ar e
nmounted t{o. a spool . shaft and ar equential.ly arranged in the rotatj.onal

v oct: oha PR et Byt Rkt e Rk g Tl oy 2P, b Se RE “hoar o
and di spes@thsBdaHAg cadfBg OSBRI biRRINgRIBIYs fichtah g cBRARRLPbralAgievich&ag pool is
braked by switching the el'ectric power generated in the coils through the
rot at i onuss ceris irce, jop@ oFgnitraking devagsoihet yren miagmdis fhsraeasrated®al  br aki ng
devi ces, t f _br.akin V] i racterdz by di.fferen
features’™ o&s’e%gﬁlbq%‘é? R’ttﬁ‘éc r%aegﬁ%nga?g%r]%éﬁg IO?} hate'%ﬁfﬁlboﬁ%y s I?Cr?g’mf?%@ﬁ ce wll
st r engt heontidls pidtpakdsiling-reRadihediraiiah rétatied of Nepodpal is rétatiednidoasted té he
braki ng force of the centrifugal braking device will strengthen in
“proport i dicel gnit has besndpeendy disslosebinaior skamplet l@@a%eﬁ@bm.d-@wgﬁqﬁ@ﬁ wor ds,

al t hough At 1:1.S; irhlqe : ' ' ce with
These TwArPUETOAIE LI a0 EoRRerO TR LRy PipelclEa BRI Lt

char act einchideasciwhitbberdithatks mgarfged dretheiitthridhefshe wehkiingnd e plwea#ty ofhus, it

has been i:onsi dered to %I@I&ow%e br aki ng device to be replaced w tha?ne of
di f f er enflePisal Ognopents thay icldnargicrarambyiss g a ponse gt ¢ fgfational

Fur t her mgg&d df the dPBolC 85h QbctABal hRPbAMN &8 dispo&ANin Bt Lediitbakl.ng devi ce,

the characteristics of an electrically controlled braking device 1 can be
changed bgditigezapiyiakity éfimagniets ane thouitcd tavpond) skaftindfaee saquestofly\wananged
However, .w,th ej.t her,. of.these .conventi.onal, braking devices, .the,fishing
Fesul ts' i 1o TeBlGR dirSiop Bemeibesant SPhe AR RSP TR SRR PAERd with a
devi ce haxd ABpsRE a¥s A Fhdérkd Mpﬁ&?roaq{e%a%i&sc Fhenl RS 61 B brdkedibg | npor t ant
for a fisherman to be able to confirmwhich braking characteristic is being

appl i ed. spodoBg therelepimampevertggacraisd e thej coilpghrpugethe pfatiame! thespdebse skil | ed
in the ar om i LLiSclasur, t there exists, a. need.for i d spool
b aki g i oo W EURN s AR Sabd Glavt L) Bl ncRicd Rt She bPRAGKES S8

“pr obl ens defict hechanoieeinéd Bnaiffetdnt fealthéss Fonaemiglgnhabldkiag S6:ze bhite meedt i n t he
art as well  as_other_needs, which will becone apparent tq those skilled in

the art Presing daviceqyillstengthen Imqupmastion torthy petation ainire speal dJoGETI%h Bhj ect of
the pres + t I Sk (To)VIE : i j I

bear| ng. P SEE o bl Al AL R R0H bR, HBEh B et 1y

confi r m tofichebvmkiomgf theapeaait By dthdriveords, aithsyphadt ishpoasibledo dieange chevhegnitude spool
br aki ng devi ce .i.s exchanged wi t h anot her. spool, br.akin evi ce haying a

di ffer_emo?ﬁ'ﬁﬁaz?lﬂag fﬂ_ﬁ&ﬂ@ﬁ&qsgmwb Pring dgrigr-rig's Pﬂ%%&é‘&% e

i nvent i oRpahheriflRlE G kﬁﬂéﬁ@f&r@é with kifeSe BlakiddQicIRROI THIE BKhiGbedf Vi Ce can- be

easily confirmed because 1t 1s possible to easily identify the braking

char act ecpssidaredio alogptbe brakirgdavicede b caplaved witthmesyidofferbutakpasy asdoi ce i s
exchanged v (1 aQACT SRYSls ALK 1RKLSSDaY RSLadh bf & S0l 0
controlled braking device, the characteristics of an electrically controlled braking device
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- [0008] A spool braking device of a dual bearing reel according to the first
aspect of the present invention is adapted to be exchangeably nounted in a
dual bearing reel. The spool braking device is adapted to brake rotation of
a spool. The spool braking device includes a spool braking portion that is
adapted to brake the spool according to a predeterm ned braking
characteristic; a spool control portion that is operatively coupled to the
spool- braking portion and configured to control the spool braking portion;

and a deyitse bihapdd by &éhh\?%in@ﬁ%ﬁp@dédi'&thév[]@ £@terent KRS 8w, Rath
braki ng characteristic. Wth this spool braking device, when the spool

braki ng @Bhéreé these eqryiatienad bigking dsriwesahe Rghing fepdisemil bsragkengely affected

characterj stic t he. br. aki haracteristi.c qof the new.spqol braking device
can e+ dait biRing BicRiQishBed N Ak Flek Bhiifia Hert-08e PR R BRSR RN, e
spool br gkiReredyisimpbRattdetd Bshetfad febd 8 toldhiirm Whdheir@tiag When the spool

brake device is taq be exchanged with a spool brake device having different
br aki ng éhuperdiciisbeipg apRlisd- braking -2  characteristics of the new spoo

br ake devy ca i A Faki %§g§ istic of
t he exchggggé sgggﬁﬂﬁ?g F%%SQé&%@@ﬁ%§ﬁ§%3H§§§$#§S?%%ﬁ????e .‘?ﬁgﬁé] The
spool br dischgudeldtcieeraecion dinegd for ilnbmved epoad baskpradevinks e dynl bearig
invention is_the spool braking device according to the first, aspegt of the
present FeRAEHES Sfreome %ﬁ%ver%écr%m PRIk Phige SR YenEAna. Ret iﬁ@éﬁ@nm or that
s ar rangagholdds fhid Aledih 8ol VAL AflartecddI SRR bekBife LN An ORI NG a
plurality of nagnetic poles whose polaritiées are sequenti y different, a
pl ural i t pkidied sethe attlfyone dnndistleshreoi | s t hat are arranged around the

circunference of the rotor, i to both ends of the
plurality of serially conné%ﬁggmg%?ﬁ%éEﬂ%@g@gﬁ%ﬁ ntrol portion includes a
circurt 2@@"@]‘ ONAWRLBt dfitBe PlebdrR invertit is@8 blovid £spdBLaRig dePied dd Ihe spool
braking device according to the third aspect of the present invention is

t he spoolduglbeiingregbhavirg sush sper hgaking ddvicesbaiatlgwasypret to esbily penipmabent

i nvention, ,in ich t I r.cui ard inclu am tding to which
the. pr eadtaith MRRrRF oEt S beeRBR BV gEs Sl REPEAERCY) "2 dba
bearing rgelanged@itdian@héspbbebrhlaus Hbvia@mdg ollifichent Pr-&sR dhataoueiRtic.on i s
adapted to be nounted on a fishing rod, and includes a reel unit having a

handl e an@0®dapt Aecarding&o hsupreseat igHentiva. the Hrking ¢hgrpctegistierodithe spaghi ch a

fishing ki | FBH ; . I I | ted on
t he reeIqﬁﬁﬁég%aggﬂ%ggggﬁpﬁgh a ?%ﬁ%@u%ﬂﬁwﬁ%%ﬁﬁg?@%%@yg@ ?rstegﬁoo

br aki ng damiacteristimuofiasgoolbrattiag dedbe whed thegpad brakifedaticd i @sthapged wih | vy
exchangegﬁé&kqégggg%kéé(ﬁgﬁg ‘géggkgggggvice inC|§%§§?§ first spool braking
portion Bkingcharag a first

pr edet er I br aki i Sitd gg&hm@ i, i Iglentshid 0N
portion {[Pgt%qi ndf@ic ?gs&%lﬁggg%ﬁését é%{r (guc?let erm rf%éci agéoégﬁégtgglﬁar act g%dit g??!g

[ 0012] Wprésentingerdionlis &kapredrig be exthangdably mbentepiod dusil bkdring rdev Thespos]

pool br AR AR S0 o B AT MBI PR BRTRSHEC RIS rr e
R
eren

having diffe raki ng characteristics, the braking characteristics of
t he new dpdang ehastcteritiol awoeherne! persion yhat srdpneravvalyroupied éo thespeslchanged

spool br gk A identifi.ed. [0013]. The dual ri.ng reel

accordin3§¥%ggﬁé%Pﬁg?%a§g§§5¥ﬂgfo‘W%%%?%%Qg%rlﬁ@éﬁ?%%hapgggﬁgc%ual beari ng
reel accaqdéhtifigation pdreod tat indicatp €ed prodetédendd BakEiAE chaviesitisten Witlnthshi ch t he
-3 first spool, braking device includes a first spool control, portion that

i s oper atsPo@braldeggrder. Pdien e ppliraking devips wieralanged MilGPnaAavViESnf i gured to
el ectri cafifey LAk M}Ectéﬁﬁ'ti%é, tﬁé’&%ld#gf ﬁ%@@ﬂ&&f # tﬂ@ne\]{r'@]?cﬁﬂ b: eRdend
characteristics can-be easi y ‘contir dWRen exc angi ng e electrically
cont r ol | edn p ddentifed kécagsedefithe devi¢lidduk]fichtien portibn léen ithxgspoeEbralimgor di ng t o

t he si xth, aspect of the present inveption is the du earin eel

hecor o nebBL ORI s ABeciing Therelop SRR SRoehbIREnASE Ak B t he 11 r st
spool  conklnoBOthAkpbs] K d&tﬂ'e‘?ﬂvﬁag B Lref tRhakE Borb QLSS WithdbRingh t he
first spool bﬁaklng pgrtlon brakes the spool 1 n accordance with a type of
the fishing line nmounted on the spool. Here, the braking characteristics
can be easily confirnmed even when a different braking device is used in
order to match with a different type of fishing line that has different
wei ght .




[ 0015] The dual bearing reel according to the seventh aspect of the present
invention is the dual bearing reel according to the fifth aspect of the
present invention, in which the first spool braking portion includes a
rotor arranged in a rotational direction of the spool the spool, the rotor
including a plurality of magnetic poles whose polarities are sequentially
different and rotates in association with the spool, a plurality of
serially connected coils are disposed spaced apart fromthe rotor, and a
swi tch CoRRaaLAdict Br R hBwaH 1k diddloth Bb bhily Abnfthd Aol E ANBARIRS COT I S.
The first spool control poftion iIncludes a C|rEU|t oard on which the

pl ur al i t ghavhctensticof direeexebanged dpodl ®0kig davidehias baraslygdemified. a | ead wire

t hat con t coi | nd the circuj.t board will be ecessary, and the
br obi e BI0BLa " 1 Hisipae A B B MRl R SE Sring Aepeg el PoBgr U can be
reduced. iiNRHESY Rlthe §d8] Bﬁking devite ﬁéc%?dl.ﬂ? Wi dirdtQspdReof BE hrddbittinkntish, Pl Y

e

installing the circuit board to the reel unit because the coils are nounted
to the cinwhich thosnog! braking powidn ingladésrestotrritead inarranged freetotdipngl diRstiamse of

this, th braking. devi.ce can..be assenbl ed, easily. ,[0017] The dual
bon | ng | BLER Bhol DR AP R SARIRS o ARREIRE S8k Sk othnites Rl T SUBL
dual beaktqignti€lBl diffeat, diphgakit® of R&iSBvRRhEctaBRES thd brd HRnpéeaotid thevent i on,

in which the circuit board includes a prggram according to which the
pr edet er §irpEBeRNgR Phthcdpior.fed aspitich sonngciedite pathirads of be phyality of sas@llypear i ng

reel acc ' tQ: ' - Of - Aty | i | ual
boar i ng. Paad el 1helbi BRIk Ql biell SRR ek AR Aokl |
whi ch t hefedlls aré imoshtedpool braking portion is configured to assune one of a
plurality of braking patterns, the first spool, praking device further

i ncl ud_es)f%me r s?&%ﬁaoegbrabngéﬁw%ﬁcwélewa £ & %Spsf’éég thePresepeiByeiio® of t he
pluralitys@fs ﬁ%kd&%g%év’ic%%éordﬁm@% H&%eﬁéﬁcﬁ%sgb&%@mef r€ht @0t 40N

i ncludes a color of a surface of "the first di cator portion. Here, because
t he spoolwhichathe ngculebdacd inchnlebe prapeart iat¢axdingyo whizhdhd predettrmined biakisyy

i ndi cat orhgrorti.sjn .z gattIe .S (?perat ed fromthe exterior, the spool braking
devi ce c& CRYE P YUPHRMRESfi ed Wit hout providing a separate identification
mar k. 1 njaeidijti of.dudMbeaihi Rl akordihdth the FEBICAPe B BRI REkRbOnlEhiREGO dance
with fishing conditions such as the mass of the lure and the strength and
di r ect i ondagied dbainewntedber alisking red, asdinchulgs 8 egeborit benps hendle padiral ity of
control - T I ring .reel. ;aceor.di tQ .t nt h
aspect o1|21 ﬁ%}#%{ %fbeesr[é%@&?dn(\)/%{nbt%iﬁéﬁﬁ S i%eSpauaIP Vﬁggl}?ﬁ%mﬁ glge gcag 8 qgril ]F]"Sb‘i o the
fourth aspeetedothetsheolibictpabiatdblyotmtod on khy teblainii 9acis 46l be tht&kalsle ®e e spool

br aki ng device mounted on the reel unit so as to be at |east partially

exchangedBnde,gandr Hglespopl lraking deyichmaritsd ondks el unise asde bpat lsgdol  br aki ng
device i ghﬁ'ﬂ ' - | i, ¢ ..t 0 brake the
spool ac @ or |ﬁ§x§}baﬁgg%£% gﬁg?%rtes J;edtaié?érin&nr%(gévtﬁéegE?lhg@sc%%r%%%%gﬁ@%n%, and a
second dewittm thatanbddptadab ibeakephe ¢Hoohadchating todd fist predétheniaed brakling

predet erm ned hrakin haracteristic., [0020] The dual bearing reel,

accor di ngh%f&"t?ﬂ%tlcef‘%‘%%ﬁf% dedifetdenidicaling PRtoRdRt HeIR e ryt StedsieTingt

beari ng neglinpgeeddifiget 0 the tenth aspect of the present invention, in
which the first and second spool braking devices are of a sanme type. For

i nst ance,[0012]t heWithrthis duabbessiog retl, spfwol thdsmiol hgkthevicries iseehiyget with

centrifugal . br.aki devi ces, .the first .and second predeterm ned braking
Char act erPE PRUBE SitEbrert brali st stin (R s MR P ) PRSI AIBE! 1 or ce,
and are qidutigie Mheh hotBtedtn BOfHePinil HRENT he shHfl brdkedevRB e Bagond spool
braki ng devices. |If the first and second spool braking devices are both

magnet i c eBekaagedywithwispeel brafsedevice having differentrivalong hareqteristies thy bigking

characterj.sti I e to t hat have different netic forces. If
the fir stC!h%Irel%t gisetgcgg)éﬂéép%o 591%55 gﬁr%%d(afé% %agieaela%ﬂyb%qtnﬁingls%g? s f’y controlled
braki ng devhanged spdoebiakingtdesitd caeboiidnpfietiet er mi ned braking characteristics
are due to different control softwares. Accordingly, identification of the

br aki ng dA8kHct elhedyal begringreelaseerdingste the fifdls aspert dftheprgsent sygatigpisol

devi ces. role: 8 . t ages
of the prdéégg%tl LF%@‘%’? ?lgdﬁgovaﬁHé%gecongﬁ%%%Dgfﬁgﬁtﬂ% gl%ts %@?&gﬁ%’%ggm?%\@ﬂe art
fromthe following detailed -5 description, which, taken in conjunction
wi th the annexed draw ngs, discloses a 4pr eferred




enbodi nent of the present invention. BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0022] Referring now to the attached drawi ngs which forma part of this
original disclosure: [0023] Figure 1 is an oblique view of a dual bearing
reel in accordance with an enbodi ment of the present invention; [0024]
Figure 2 is a planar cross sectional view of the dual bearing reel in
accordance with the enbodi nent of the present invention; [0025] Figure 3 is
an expl oded oblique view of a spool brake mechanismin the dual bearing
reel in W iy ' : e LIQN. 26]
Fi gure 4@fﬂs}f%g%ﬁggﬁ%g%égl%p%%@%%ﬁ%ﬂ%f)pélqlny\%f%@rgts ﬁg{% bso(g)l\é%l;ﬁ&glgg Oﬁélg%ani sm
dual beatd g frgisposdlrbraicuppatting endvedrfiguel te mhrotticain tomifol threfigst gweht

i nvention; [ 0027]. Fi.gur | S a,plan.view show the di,sposition of
o oot Horkor i, Tyl 2 Rt i g PO pasf chRErta iR ¢ he gom
bear i ng regaian'gi&iéal@ecaéaﬁmgd&&@lléd@oemaﬁhgaeﬁcaf the present invention;

[0028] Figure SB is a rear plan viéw showi ng the disposition of conponents
on the cilP®dit bbrdnabbearing reg) eodording ke thestihaipeat dfithe presattiiiventéer isng r eel

i n accor dan L.th the enbedi ment t he present invention. [.002 Fi gure
oA o 5 TR b o BneEe Wi BindeDeuar fR e Moot PR el *fn
accor dangestwhbd! chhieolgydbsh iedifigired fdesePs BRIy forve &t Which HXES] spbbgur e 6B
is aright |ateral view of the dual bear‘i@gg reel dual bearing reel in

@

accor dan®ekiig periiprebiskesdhe seal ingccprianes tynernfdpe figrng lipe mowrted per spool
br aki ng dev] n, ' ' r | of a

br ake swﬁfec%?%@hg%i%%ﬁﬁ{éﬂg g%&ta%%rgﬁggg’#%{%egﬁsg%z?%fﬁyﬁg eg%”ﬂ%rggfh?f%géﬁﬁ eel in
accor danbeakmd devideds asdddd ordento mhtch vathpa gifferdnt type efifisidng 1ihOafhasFi gure 8 i s
a control .%I ock di.agram of the spool brake mechani sm of the dual bearing
reel in FaYEw th the enbodi ment of the present invention; -6

[0015] The dual bearing reel according to the seventh aspect of the present invention is

the dual bearing reel according to the fifth aspect of the present invention, in which the
first spool braking portion includes a rotor arranged in a rotational direction of the spool
the spool, the rotor including a plurality of magnetic poles whose polarities are
sequentially different and rotates in association with the spool, a plurality of serially
connected coils are disposed spaced apart from the rotor, and a switch conmected to both
ends of the plurality of serially connected coils. The first spool cbntrol portion includes a
circuit board on which the plurality of coils are mounted.

[0016] In this arrangement, a lead wire that connects the coils and the circuit board
will be unnecessary, and the problem of bad insulation between the coils and the circuit
board can be reduced. Moreover, the coils are also mounted to the reel unit by simply
installing the circuit board to the reel unit because the coils are mounted to the circuit
board, which will be installed on the reel body. Because of this, the spool braking device
can be assembled easily.

[0017]  The dual bearing reel according to the eighth aspect of the present invention is
the dual bearing reel according to the seventh aspect of the present invention, in which the
circuit board includes a program according to which the predetermined braking
characteristic is determined.

[0018] The dual bearing reel according to the ninth aspect of the present invention is

the dual bearing reel according to the fourth aspect of the present invention, in which the

4.




[0033] Figure 9 is a flowhart show ng a primary braking process of a
controller of the spool brake nmechanismin the dual bearing reel in
accordance with the enbodi nent of the present invention; [0034] Figure 10
is a flowhart showing a second braking process of the spool brake

mechani smin the dual bearing reel in accordance with the enbodi nent of the
present invention; [0035] Figure 11A is a graph schematically show ng the
changes in duty ratio with each braking process of a standard spool brake

mechani s iRy é&l%rzﬂdﬁ?%%&ﬁ@ﬁ {sNGnfigtd 'td“as%ﬁxﬁ@%ﬁ@@ﬁ@gl‘%&li‘ﬂy b BB pdidrRt Of the

present invention 36] Figure 11Bi1s a gra chematical |y shomnng t he
changes ithe fhst qpophbmlanwdehce’émhebmakxdn&ga ﬁr&b mhcsatcu'rpoatlcsmbﬂch biekea ngrhani sm

havi ng different brake, characteristi S' 2 ar raphs whi ch
Sehemt | darrt Ohedf e SRy BEbkR aellios A s Behisalitn BfisBeas of 't he
spool br @kgud¥eekank 5k smféce%fmﬁhsﬂﬁaabaﬁggéﬁah Héte A2 ANCHoW! Brakihbe
enbodi nent of the present invention, OOM Figure 13 is a schematic

di agr am @evige past beidentifipddwebe polgr efithe Sest indientornortingetiatia operatefl Aomibe t he
| d t h t
2pool O SRR SESLIBNOR N B ETRBIE P Bl OREESTT o, o

of a nol ddeatifithidnspetl Inbiddkﬁnﬂﬁﬁd&}ﬁﬁhﬁfﬂﬂ@ngaﬁ@wmmﬁ%ewt‘b@ irt dftxeoﬂab&dl ment of
the present invention; [0040] Figure 15 is a figure showing the steps in a
hot melt Vﬁﬂb\%&b@@% Frigne puchias ithe mass of sdurenndithe sesamtimnshAifestieneldheiance

with thevﬁ QTtheQIseII&ﬁsereg? tof't @Pltah ofc%ﬂgf)i% é}e] Figure 16 is a

parti al arge cross-sectional view e spoo mechani sm dual
bearing r[@(HJ9]| n Hocdral aeemgwed] heandinh es therttat iaspgeot ofothe pleserpimeation is

i nventi o | LED DESCRI PTI ON.OF, THE PREFERRED ENMBODI MENTS [ 0042]

Sel ect ed besEine Q‘E@CQ%@‘HEF%Q’HPWHW%% SPTEFEIR BVERETe RBHST ned wit h

refere nP%él@dxﬁ?& sa:roﬁ&"sgtgfl b{drl]éeng}’%élvkce%mmts rée@uh 95 8s Rt A ®dsd N the art

fromthis disclosure t | owm ng descriptions of the enbodi nents of
the pres @axtiallmamahmbhwitbﬂmﬁrdmwﬂrrakmg deticatlThesepudppsddradnby and not
for the ose

and 1 hoi RERRG FORTishe s opB oo DA RaOpT ek S TR eate t Sp TG Gig ! 2! ™
to a second predetermined braking characteristic, and a second device identification
portion that indicates the second predetermined braking characteristic.

- [0020] The dual bearing reel according to the eleventh aspect of the present invention
is the dual bearing reel according to the tenth aspect of the present invention, in which the
first and second spool braking devices are of a same type. For instance, if the first and
second spool braking devices are both centrifugal braking devices, the first and second
predetermined braking characteristics are due to members that are moved by the
centrifugal force, and are different in weight and/or number in the first and second spool
braking devices. If the first and second spool braking devices are both magnetic braking
devices, the first and second predetermined braking characteristics are due to magnets that
have different magnetic forces. If the first and second spool braking devices are both
electrically controlled braking devices, the first and second predetermined braking
characteristics are due to different control softwares. Accordingly, identification of the
braking characteristics is necessary for these first and second spool devices.

[0021] These and other objects, features, aspects and advantages of the present

invention will become apparent to those skilled in the art from the following detailed




[0044] In Figure 1 and Figure 2, a dual bearing reel according to one
enbodi nent of the present invention is a round dual bearing reel for bait
casting. This reel includes a reel unit 1, a handle 2 for rotating the
spool that is disposed on the side of the reel unit 1, and a star drag 3
for adjusting drag that is disposed on the sane side of the reel unit 1 as
the handle 2. [0045] The handle 2 is of the doubl e-handl e type and has a
pl at e- shaped arm portion 2a and knobs 2b that are rotatively nounted to
both endgeQbiptibe iR, RNeh i Bordnctid wWAONE abibxEl AMF8ngs, disBBs@ProRfrkd ON 22
is non-rotativel’y nounted to the end of a handle shaft 30, and is fastened
to the hamdbdinsmadfthsPrasenthineention. 28. [0046] The reel unit 1 is, for

exanpl e, made of a net i r magnesi um al | oy,
and includes a frane 5%%%@@}3@@@@%?5%&%G second si de cover 7
that are [oment edréferrRRtddwsiodRS atechtd 8ralvid¥Bulich fOor:ROsHrt Jf3hik @Figidandi Ny
fishing ineis rotatively nounted on a spool shaft 20 (see Figure 2)

i nsi de t Misclosete: unit 1. Wien viewed fromthe exterior in the spool shaft
directio e fir S .0 ' I ' . second side
cover 7 PN el s B BB iByicT St [ BB 520 "
shown i nembgdingen? of the@redp@dhveh@iona clutch lever 17 and a | evel w nd

mechani sm 18 are_di sposed_inside the frape 5, The clutch I ever 17 functions
as a thuh¥24dst Kigess s ambnagciopeseciiamal yipw pife duglpepmnge 1eghiglacqgraanee
mechani s : ' -\ dshing line around the spool 12. A
gear mc%ﬁﬁgi@%lés&éﬁegfﬁésﬁ%g%ﬁéﬁegﬁ? 1, a clutch control nmechanism 22, a’
drag nechediidm 2Bigumridisaneaplbdetoldaut vidw ofecipaol brak@ heeliamistih sypths ddali n t he
space between the frane 5 anglélhgwfje‘ﬁond side cover 7. The gear mechanism
19 t r ans PFELNE GEHNBEFAIAANCE R IRt BRPPHECALPGRE PESEY IYRBUAY00] 12 and t he

llevel wi ngowqChapiasa 48 an EARr Sld W 6R-sC ANl ARERRNH B HAk SRBEHAAIsEh &k
clutch mechanism 21 in accordance with the operation of the clutch | ever
17. The dcaipgmeharcendaseritikbs cmbedispoddf the prefém imentiomg cont r ol

mechani s serves to, adj yst the.resistance t.hat occurs en the spool 12
foratos. M Gar Vg SR LB iR b AL bR ARBeHER ofHPBrtR BB Akl o (an
exanpl e ®bafdsf tBP@Rb] BraR& ndehA4ew Fethe 4BaltdRalinSREVAScESRdM@WEMH theackl ash

whi | e casti ng.the fishing line is disposed between the frame 5 and the
first si ¢mbeogipesnt of thepoesept imvatipRane 5 includes a pair of side plates 8, 9
di sposed t hat . ar i ita. ] r

pr odet or OE] gan e i MR RS PR GRS 0a b Wb in e e 1
that uni toireuit Yoard i €etspbbiebraltededhanistsindhe Sual Bearingautldfn acgedinog wih the

having a step.is fornmed slightly above the center of the side plate 8. A
spool suSPBIdipEY of the PresertiRYeRtioPing a portion of the reel unit 1 and the

spool br gk dey 1.5 50 i 5}5.1{%9: @gﬁﬁ :shown in
Fi gures gbgin% 4,1Z(itgﬁ§e %gééofr‘é}&é%%?"fﬁg’iﬁ%ﬁ oﬁg e aﬁ%la&eua% t %rﬁ&?l iary
menber) h8cardarmefWitit tharohbagipreakofitht eregedlimsmtiomnd t ubul ar nenber that is
det achabl unted on the sid | ate 8 with, for., exanple,. three screws
arouna ¢ HEORE: T o RlngE e aaert SubefSuor e s brnas e AL aBeR ot | on
por tion IdcdhaiceRFif] BE bmbbivRntof e ‘ﬂfk!sélﬁrihéréﬁtif)ﬁl\ﬂﬁgaﬂdﬂhér@E%(gsiii‘ilﬁ portion

of a wall portion 13a of the spool Support portion 13. A ng 26b that
serves t clevise mauntsidytherapmort one end of the spool shaft 20 is di sposed on

t he inner ri pheral surface.,of the ar. ng . 0 tion.portion 14. In
ddi 1 on 05, PeFidie FIA SRR epras Se Ty REGREP o1 Binsenaliidie oa i <
mount ed QRedhBfisRGh iAW bédRigheaih AorheeTmEad @AbRMEMDT tHedpreddae beari ng

26b is engaged wth the bearing accommodati on portion 14 via a retaining
ri ng 26c¢ 1ayRions made of a wire material. The spool support portion 13 as

wel | as tion. j ! ri IS
exchangeigﬁgﬁ [ogﬁg%e%ég%ﬁ%@ﬁi?@E@?%Egﬁgﬁﬁhgﬁ%ﬁﬁB%%g”%%ﬁﬁgc Pﬁgﬁﬁﬁ% ion 10a
i's nount egaging tRbinsRogdphanetiathe thbhopinidntef gk padsettigveaitide; pl ates 8, 9, and
a pair of front and rear | ower connecting portions 10b are di sposed
inwardly fromthe perinmeter. Arod nmounting leg 4 that is, for exanple,
made of a nmetal such as an alum num alloy and extends fromfront to rear is
riveted to the | ower connecting portions 10b, and serves to nount the reel
to a fishing rod. [0051] The first side cover 6 is screwed to the side
plate 8 with screw nenbers (not shown in the figures) that are inserted
fromthe second side cover 7 side. A circular opening 6a in which a brake
switch knob 43 (described below) is disposed is fornmed in the first side
cover 6. [0052] As shown in Figure 2, the spool 12 has saucer-shaped fl ange
portions 12a on both end portions thereof and a tubul ar bobbin 12b between
the two flange portions 12a. The outer peripheral surface of the flange

A~ o a o o T T




serrated coupling. The nethod of coupling the spool to the spool shaft 20
is not limted to this serration coupling, and other coupling nmethods such
as key coupling or spline coupling can be enployed as well. [0053] The
spool shaft 20 is nmade of a non-magnetic netal such as, for exanple, SUS
304, and passes through the side plate 9 and extends beyond the second side
cover 7. The end of the spool shaft 20 that extends beyond the second side
cover 7 is rotatively supported on a boss 7b nounted on the second side

cover 7 \gdRja DEEfiRGs 26Rwchivt %Qﬂﬁhggfbﬂn{a%bﬂkﬁ%g)ﬁ&gs Of a tiofBAhs haf t

20 is rotatively Supported by the bearing b as descri bed above. A large
di anet er spwi brakn n&@hanism fip theshial beatthg recé mt sxowttingeheits feeimtodmfent 20theand
smal | di anet er. o%tLons 20b, 20c that are supported by the bearings 26a,
26b are Pgﬁﬂﬁdmgﬂlﬁ%th ends of the spool shaft 20. Note that the bearings
26a, 26b[gyid) f oFigereamnt @ ﬂmﬁarpﬁho%&%] 44Q6nl BekidpasroRaS Bf Seahss] bMKeh a
corrosion resistant film L0054L_Furt ernore, a nmagnet nounting portion 20d
t hat ser vsshamssmriuthe dualheghing r6l inateetdandsavittbbie smborlsndnd phibg piesERieen t he
smal | di Sﬁportion 20c and the large dianeter portion 20a on the |eft
side of Figure’2, and has an outer dianeter that is larger than the snmall

di aret er [@a®5]i onFig@e ldmdis s@dphakhéhaitatinehdveing thedihan®dsah dpgrfi@witBOa. A
magnet retaining portion 27 is non-rotatably coupled to the magnet nounting
portion S8Rh Bpkiag progessoy actandridrgookbypkeapachsnism mike dupd hearing 1e&tiBi ni ng

portion e demfe @mg?(gglgh{&f aciat fosned by el ectroless plating

ni ckel onto the surface niron terial suéh as SUM (extruded and cut).
The magné¢d036ét ai fipmg 1@ i aqraphAchemaicaly tlaovgiug dre dhangesrin Hatyirago withhr ough
hol e 27a fqrned therein and i uare shaped.in_ cross-section, and the
magnet  mSHR PTRGREBHISESS of appaitrakd g i havinetfipieR: Aks FRATIEAGIREES: ¢

retaini ngog t i Ofigdits 13R% BAHAAhiON sqRBRtibNE shb& ABYRGary Slostlohd (HIRMTDEr 27

to the nmagnet nounting portion 20d I's not [Ifmted to serration coupling,
and ot hebrakingiproegss néthesgsolduaits mechhaiymdotipd duagbearingpedl e acoupinemgitban be

enpl oyed ,as ). [0055] The right end of the large dianeter portion 20a of
(Boplfodimnghad o st v

t he spool S 9¥’pass t hrough portion of the side plate
9, and anogzsgageriite 13118 a 2&hdnkbditc dhQkarR ofa BT hel@brdcB&irG dévEdR WRENRRIsEM 21 'S
attached at this location. The engagenent pin 29 passes through the |arge
di anet er tpBenyigptupgthe speh frake sneghaniem dn amddappw@gtﬂge goboydhmeanttafdh t he | arge
dianeterp@%&&hg %gﬁ on both sides in the radial direction. -10 [ 0056] As
shown in*Frgure 2, the clutch lever 17 is disposed to the rear of the spoo
12 and b¢00%9¢n tRiguiecialris BRFdsk eatgiond] itie sidbihg e Studfrdbd 891dof tHe spae
clutch Iﬁger 17 slides vertically between the side plates 8, 9. An
engagenerraksnpgehanisng m acoerdange w@g the prrpefipentPfthePIRP EWCPBMBr 17 on the

side of t | ut g -%d%ﬁ% : i aﬁﬁﬁh hr ough
t he side[gﬁgﬁe 9§@¥k§M§%8§ienen?%g FQ%gghﬁ%h%ﬁgggégaﬁfFﬂﬂgﬁgﬁc utc%
control mrpoddnakem&RanikMah d¢cotdanst oith theerkbodimentof théprebent édventiond améchani sm
18 is di d between the t ide plates 8, 9.in front aof the spool 12.
The_Ieveﬁ&&ﬁﬁd ngﬁﬁﬁhk afﬁ“ﬁﬁéﬁ@@@@Cﬁmfﬁ?gﬁﬂédﬂ@ﬂﬁgﬂw§8m§ rfose out er

peri pher ghechbMit@GRaPEBrihL ttRth dc@éﬁ%ﬁ%ﬂ?%d%ﬁér'eﬁ%odﬂﬁé?ﬁ%?ﬁxeﬁ@sen@”d a

fishing line guide portion 47 which reciprocally noves back ‘and forth on
t he t hr eadegitismaft 46 in the spool shaft direction. The two ends of the

46, ot o are. mount eaPElAHEDIHESCKRATON Gr W RREEERIBRPELORIBIUERTSTE,
on the rijgiy2]endsgbcitdembbiifRaRéf SeairbseibinkventionMilithody bodxpldihal @RI nenber

36a neshes with a gear nenber 36b that is non-rotatively nounted on the

handl e sHheaferenggio thg drpwings licwilithegppanenin thesgekilled émthe drishern thia diselosees in

associ at i ' ' t I . . [ i ndi ng

i r oot ort il bal SRR AE offne AR o e hepR iyl Bl N " e
per i pher Yooifllustteageebsseadrily 46d netfdr the pgtpodedf limitirngahs prehtighalfdefingd
directLoR)bg a pipe, menber 53 and_a_guide shaft (not shown in the figures).
A portioYd e%m%mgﬂbggﬁﬁﬁﬁéﬂ“%%ﬂﬁ%w%%ﬂ&amay over its entire axial length,
and the i sh l i e the threaded shaft 46. An engagenent
menber (gg?ﬁ§h0m25§ﬂ ?ﬁghﬁﬁgﬁﬁgg?g%%ich engages with the helical grooves
46a is rotatively nmounted on the fishing |ine guide portion 47 and
reciprocally noves back and forth in the spool shaft direction due to the
rotation of the threaded shaft 46. [0059] The gear nechani sm 19 includes a
handl e shaft 30, a main gear 31 fixedly coupled to the handl e shaft 30, and
a tubular pinion gear 32 that neshes with the main gear 31. The handl e
shaft 30 is rotatively nounted on the side plate 9 and the second side
cover 7, and prohibited fromrotating in the line releasing direction with

~ o~ o o g, N ——




[ 0060] The pinion gear 32 extends fromoutside of the side plate 9 to the

i nside thereof, is a tubular nmenber through which the spool shaft 20
passes, and is nounted on the spool shaft 20 so that it is noveable in the
axial direction. In addition, the left side of the pinion gear 32 in Figure
2 is rotatively and novably supported in the axial direction on the side
plate 9 by a bearing 33 on the side plate 9. A neshing groove 32a that
meshes with the engagenent pin 29 is forned in the left end of the pinion
gear 32 i hg I : t i: ormthe
oo on” kil 9 Gin F1BEe TRRATRG: o sl Seaudy c?iﬁg&ﬁglr}%?gﬁﬁg%b@é&fe At

t he cent thed prpent ingentih is heoyidnivehbegeiag 182 fordmnit castipeaThis oedl imud2e rediat

h ith. th i 31 is f d the right f the. pini
o L o06 Hit b e LAt O R b BRRaRR Ih oo o (N aSO i e ML Rettds  Pac
engages Wak Bralg3efof jadtiHoCdr8HthBOT [diPBseddth BE sdREsiBL Bf OB r&fahit 32sand noves

the pinion gear 32 along the spool shaft 20 direction. In addition, the
cl utch céae¢lel. mechani sm 22 al so includes a clutch return mechani sm (not

shown in figpres jch.turns. th ut ch hani,sm 21 on when.the spool
12 rot ac AUBH | DAt S e bl Freie b0 s p A SR Ry
mechani sih24d kasdsWiabatardtatdtblelyi odfted fo Koth endspif deesnbioritil2a Awshkivlg cap
52. The fricti onSI%I: ates 51 are disposed on both ends of the spool shaft 20.

The br akithlig8Es2.4be &gy pertion da Hdjonstotatively mpwtediorthe apd ofp handle shaliBlon
plates 5 [ 0, aft 20. The left friction plate
51 is nnéﬂ?g aﬁﬁgﬁggq?ﬁe g%%%F&§§8§§¥¥ﬂ%%$tion 13. [0063] CONFI GURATI ON OF
THE SPOOLOBRAKE MGidéiNInsiM {sOf6 4kamisie sthhadeofi amétaDsuck as 2n aldindimdn 8iloy bea spool
br ake nechanisn1§ﬁ includ?s a spool _brake, unit 40, éﬁéotatio al, speed
sensor 4maggesysonsmd ialudsiadiame 5,45 adige EAILHSIEARDSIA] COVFRe spool
brake unizty4Q:d £08A%ARIESH RRIEVELRE FRESP A0 v&iﬂﬁn €8hing'Mht js1- The
rotationaf speedosensor 41 serveseto éﬁfg%#m%gﬁgggn t a% ?@ngpplfed to the
fishi ng krptagvelir ousiedon acpnolrshkft AAi(teeFgwt 83 insidedhd seelgmt ¥.0Vkert iewspool

brake unit 40 wifh any.one of. ejght .braki des d the hrake sw fch
enob 43 S s Seisod MR Spard e ctiPhdin B U0 er s slsgir b eiRs: dbnani sm
25 toget Higd sedbhdsid8ov@P O fosBPKith thdidke thal BeEedd Sadembaged Wi th any
ot her spool brake mechani sm having different braking characteristics. Here,

t he spooll0M7dke Aeehrav sliiggeRathesgodtldna shutchdeekilignd hdewt wend stics wil |
be descri S " 006 The SpRo r uni.t 40 .is electrically
control | SRt dars difpossd Biabng BaBR0 Phe PRERI-NR Y G SEBLERT Y i
unit 40 irest ediepasecbind the fs@ingrineOardd @t ldveriihdasechanBanet gred tehind femtd
around the spool shaft 20 in the rotational direction, four coils 62, for
exanpl e, WiRAfishipg lige ajoyae thesppolsik & geapmephanisop b?.iamechmeshanisingf. & he rot or
60 and sef.j e : i whi ch
bot h endg e thuoERREERA bE ARG R 38 2 A BB TEbalm 1 10
The spoolarddisposed i the 4face batwazh shd fiems paad tHeXebynd didedover 7.1Ehefdeary of

electricit enerated by the.relative raotati bet ween th nets_61 and
the coi | EhERHSEAY fERFm {qﬁatméi_ Gl %Féh@i‘?éﬁ[é Bt ﬁﬁ@(ﬁﬂi@%ﬁﬁ%\fe&e
gener at edyiQY nicdRan3RN 9k, ﬁi@é‘iﬁmﬁ' @bﬁtroé}%lé%éﬂisﬂl PEIEARS!s it AGER LRGN h the

l ength of tinme the switch el enent Is on. [0066] The four magnets 61 of
t he r ot onn 6&oatancelivthdbeopasitite dfyhes¢ldehilevet hé Tierdragrreckmisnal3 Hiakestheon,

and the ma sl ar.e disposed, such.that the polariti.es of, the magnets 61
are sequeRtiian: JhcirRras SRS HrehTgnal Sue RS BresmRee s SERE sane

| engt h asyiendhe §fool NBrot@eN ek afl@iich, BRI entdolled SHbAbrakdhakasis®l a of
the magnets 61 are arcshaped when viewed in cross-section, and inner

sur f aces (&1 pranide ebthe speol praking devited 25 txps serges oaresnbhaskiase whils sastiag so

that the .1 . cont j he, out er Jperipheral.,surfaces of the magnet
retaini néh%gg?#%lnlﬁezg dg%%§%egeg3%e&%%ﬁ'ﬁ?]te 52561.d t%oﬁﬁ?glﬁﬁgo%ef%t he magnets 61 are
i nt er pos o4t wethe dthmls SShelpést aandt ¢fl sideepl abaRerldieizedreuohaha thdeare 65b t hat
are made of a non-magnetic¢c netal such as, for exanple, SUS 304. The ends of
t he nagnélisposed enpesitirash ether acresict pradetamiped gams PR URRSE eRGIPWEY CRRICEWIY 0 be
non- r ot atiabl ' : 0: ts 61
are 1ot ail oy NG thaddlF (BB, B URc Al 8 AN URERE °
netal, assenbly of the magnets 61 onto the spool shaft 20 can be perforned
easily w thout having to weaken the m‘:}g&n_eti c force of the magnets 61. Al so,
it is possible to increase the conparative -strength of the magnets 61 after
assenbly. [0067] The distance between the left end surface of the nmagnets
61 in Figure 4 and the bearing 26b is 2.5 mmor greater. The cap nenber 65a
on the right side of Figure 4 is interposed between the nmagnet retaining
portion 27 and the step between the | arge dianeter portion 20a and the
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made froma magnetic material fornmed by el ectrol ess nickel plating the
surface of an iron material such as SPCC (plate). The washer nenber 66 is
retai ned by, for exanple, an eshaped retaining ring 67 that is nounted to

t he spool shaft 20. The washer nenber 66 has a thickness between 0.5 mm and
2 mm and the outer dianeter thereof is between 60% and 120% of the outer

di aneter of the bearing 26b. It will be difficult for the bearing 26b

di sposed near the nmagnets 61 to becone magneti zed due to the arrangenent of
the magneiiifs WeRPH fobfied HEAAYBoRS the Rister dflth¥ilit pRE: #liA fdybippbR! t he
magnets 61 to have an inpact " on the ability of tﬁe spool™ 12 t0 rotate when
t he spoobporti2nilg thiat derims a prirtien afthe esed pnit i and chernmpgoldirgkifg deviee 2 ssposed near by
t he bearing 26b. gg addition, it will also be difficult for the bearing 26b
to becon@“%ﬂaﬁgW? §PEUBE 8% the distance between the magnets 61 and t he
bearing P§ag]s 2AHsHENnGh FinRed Bhnd $Mhé& §pdob sibpbi fpbitfdngBhe etaghpdeetht 0 prevent
the bearing 26b from bei ng magneti zed. [ 006 f A sl eeve 68 is nounted on the
i nner pefiphayarembery bois aolat epdaprobeimately plosed endgubulen memberdhatfisces t he
magnet s | i terial, fo trol ess
okl pras R huEr ey e hRIE. Er Gl e BB ELEE, [ Gea and

cut mat eperdhery dinBe shaBNVESHRN tubulat b&aHny satémebeastidndortieh 14ther prpReispher al
surface of the bgbhin 12b_by_ a suitable attachi ng nmethod such as press
fitting 8PV HoETGEly faresd iHhe cenfisd Pertioned AavallposicelAs dhg ogl dippetd
opposite g gﬁﬁ% I ] h Clgnsyisare
increaseHBﬁg%ggégq%ag t?éﬁé&%ﬁ*ﬁ?%ﬁggﬁghﬁ%%ﬁgggﬂgT&£@ﬁ§%g%%ﬂg% an Spass

t hr ough tibposediohshbiine] Pdiphiral fieface of thetBadngabmamodatiad petion ydn and serve

to prevent ..cogqgi .an e e rqtation _of fhe spool 12 spooth.
Fur { ner nBi oS DR Raffon G sses comp! Ssehaen 24 SemAdiiRion it pottom
appr oxi ”%Fﬁlerb%ﬁﬁﬁg%ébﬁﬁnoﬁ ﬁoxﬁ@ntlﬁlafhet apR%n Wi Be bﬁﬁﬁ% the

| i R
magnets 61 and are disposed inside the magnetic fields of the magnets 61
The f our aceinmodifion pertwerlidalit ¢ rganingaingd6cdhat ivmade effrdwire mateszl. Thee
connected to the switch element 63. .The.coils .62 are.curv sp,as to extend
S ong.  nePS eloe i 1 £ Voot Poridn S5 fiepdes Hrelths Pt FE RO oy Car o
subst ant badring 2EBNE eihbhgeabiel h respect to the spool shaft so that the
di stance between the outer surfaces 6la of the nagnets 61 and the coils 62
i s approX®Q8l el yAsushomay imFigee duthe uppertdensectingpogip Detdsvaenntehendsi | s 62 and
t he magn ! : i i naj i four coils
62 are, ?%ﬁeg%%%%{%@?ﬁéﬁﬁé%H?%?§%%I@§E§Qé%g@f%ﬁ%g§5ﬁ§%! g?% gggﬁéped Coi

hol der 6%ofiteating pertiuakeB0tearb disposed dewaddlafroth4he paithéttie Al odmeqinfing Tdpet sur f ace
of the coils 62 are covered_ by an insulating filmsuch as varni sh or the

li ke. Théha & forisgpaale. mgds of 3 mgtadpychas gplptumpgmealley %@Fﬁft%@afmn Fgnt to
d i b : i ¢ in Fi
e oo ApfeAla DB 1o Bpdelfin BRLRC AT, ) s o Sounb Ble Tl B0 1 et he

coi |l s 62fisHingsod.t he four coils 62 are easily nounted to the circuit board
70 becau ecpils 62 are unt ed on the .goi | der 69 nmade of a

eynthet 1 SORHL; n st HA HRGRBET S Paon ot Ry HECSoREaaRPTS (ST be

di st ur bedhb0g BHE figliRs PO arBMseREd Bmithe SRIRA bR or WAL difeuls@Si n. [ 0071]
The switch el ement 63 1ncludes, for exanple, two parallel connected FET
(field efpevngbr inehich erbsjkea®atich kaob 42 (desoitedtbetow)dmdisppsedas foamhd ghthspeed.
The seri%lu%. onng&%ed coils 62 are connected to each drain termnal of the
FET 63a. ‘A8 KfoWn“ith Figure SB, the switch elenent 63 is nounted to the
rear surflegm]of ARehduird @BFifueQathé spBol(1NRs SatickAGRapedtfiagbe bortibhe1 BRROSI t e
side of the surface that faces the flange portions 12a. [0072] The

r ot at i on&@pthsPdaeriansbareofand ginlglar bobbin Ebhepwecn the g flarge nostienpgda.

el ect r ooph| SEr ' | 4 \ Lot d: i 44a and a
receptor ﬁ%lgr%t% %eéﬁg@%%?aléﬁrﬁ&g&f& é;%%@gg)%ggo g L%%rtgg}etﬁts%r %@g&%ﬂfe %p Re circuit
board 70 didpatedspaks atdhight gaprig6pgacdit the inet BerigHerdl RRle Pl opkRingAar waidhout
pattern 71 is formed _on the guter sjide surface of the flange p g%ign 12a
with a s§fivsbicdriesnhbae girgh e speolnkd 1n gon-agpteblyfgualed {9 éxeespsmloﬁg £Paching a

1 un nat S rE SRy (Rl HARE S8 of ol Y Hh B L SRERESPY: por ti on

44b of the rotational speed sensor 41 allow the rotational speed of the
spool 12 to be detected so that tensiq@_pan be applied to the fishing line.
[0073] The brake switch knob 43 is provided so that the braking node can be
set to any one of 8 levels. As shown in Figures 4, 6 and 7, the brake
switch knob 43 is rotatively nmounted to the spool support portion 13. The
brake switch knob 43 includes, for exanple, a disk-shaped knob unit 73 that
is made of a synthetic resin, and a rotation shaft 74 that is nade of netal
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wi th the braking characteristics of the spool brake nechani sm 25. For
exanpl e, the color of the surface of the knob unit 73 on the spool brake
mechani sm 25 having standard braking characteristics is the sane col or
(e.g., silver) as that of the first cover 6. However, a knob unit 73" of a
spool brake nmechani sm 25" that has different braking characteristics from
the standard braking characteristics has a color such as gold, which is
different fromthe color of the knob unit surface. Thus, it can be easily
di sti nguissiaed éém%.h&e%aﬁbd Qf&iﬁ?uﬁgﬂﬂ%ba@b 2% eyl HanShandanghinigaki ng
characteristics. [0074] An indicator 73b"is formed in one end of the knob
portion HBasrationsoeplinghandotberrmoapking ®ethadk suchBs kbpecoupliog of sminendi cat or 73b
are forn%g Wﬁf% abunif?rn1s§ac%ng around the perinmeter of the opening 6a in
the first verr*s BmeCQﬁﬂP P& net hod such as printing or affixing a
sticker. [#gn8] br akhdpobPERACANs RIS 6f £ab:eehaghdlicSBétaldich 84, dbi dx@miphe Sbisake

swi tch knob such that the indicator 73b points to one of the marks 75. In
addi t i on304randgasser threugh the sida plats f ambertendsderens the seroad gidecoyeh’sphei ng on
t he back [ S ' t as ‘printing
or affi Xieﬁg Bgﬁ%ﬁ’@ﬁér ! %g Qﬁg 8’#{%&5 btegmg%'ihgéé%bhgﬁregtog%ﬁ%gﬁ“ﬁ%‘g%’( tion of the
br i’ike S\é\ﬁsﬁp}fhbrlled gh a433)%ss 7b eounteliion hheodecamy/ sios f:é\lge 7bﬁiﬁk€t Bearing 265, IPaﬁdibieﬁn

sel ected. The identificatjon pattern 76 includes three, types of 1

f an- shap&f 9t ernd 03 theppel kel AhEOtatygly sppportedly the beqring 408 alse‘l@%%li%sﬁw
directio LIS e Gy | ' t he | ower
| eft por '[A P%%&g?laée%?g&% 5‘%@%‘7?@& 1? g‘?r'ngé)%l gﬁ m%kf ezéeggﬁ}%r‘ {rhg rsgﬂﬂggéfr g(():%ﬂ{i hat

r ef | ect s shialj Wiiameftreposias@@bpict thatrare Gippoeed by thetheating A6at 26bheat Gdrined on t he

| ower righ ortjon.of Figur ~.and is for .e le a pattern that .is bl ack
ot e R PO O oSO af e oSG SRS it Bt
i |1 ust r atoe UM 44DCCtaRIHs Radidbaltd viith £ESHEsFon/residf: filtn,f Or exanpl e a gray

pattern that reflects only approximtely half of the light. Wiich of any of
the 8 | el@0x]of Purllicimgrend dwghetveountinp pedloa0d dhat aerviseto rdeunt pfmaghetl t he

conmbi nati.on of fhese ithree types of patterns 76a.- C. te that if one of
the pa t Ssed PSS RoBRANR TSR he 87 E00% 1 Brion DEand Birderefhen t ne back
surface dfianidier goftddh 208 dn (RS 16TBYIADES RKigR@ 2 8nd BastChiderSidhadtat Batiaidgirn need

not be formed thereon. [0075] The rotation shaft 74 is nounted in a through

hol e 13b thasrthe smplh diameterportigsiOciaps smalerghan the large dlamsigs portiongdpt fon 13,

and is e Wk 1 l: gl i ni [k - [0Q76] A
positionin gngg Jﬁ%%?% %@9@2 1%}?63{/%0333%31%3&1\/@%’%&%4}%H%ﬁg%c'}%ﬂ,nthﬂg 3 Z%r?& 2®ﬁe out er
surface dl sthatiomaddupjiog, tforosxaiipie. The ignaioetaisitp portion @014 inade 432 The
positioning -16 mechani 77 pasitions the brake switch_knob 43 at_ a

posi ti o nénalﬂleftl%’éla@nﬁje{;’é‘ln%‘% ggﬁ%‘t“%@?%é%%ﬁﬁdu@@l ppte the siEfage of@iEon mygterial
gener at e, SOUNAS =T | ggggm S 21 5 Qﬁ%r%&%ﬁ j.oni ng
nechanisny77 in8¥3%§§m§B§€§f?§gﬂ?ﬁ%%%gﬁ a,éngﬁ¥“§%§%?€%%Hng ho é%&77b,
and an urhgving artbrobgh halz27a Torened ddreinenid ngsquiare shdped is cnassse@n| andathe ecessed
portion 73c fornmed.in the k surface.of the knob unit .73. The positioning
ol es 776 ERGR e THEer 0] BP0 HESYRaRE Fffg th Hogmet TR G RG renber
77¢ ur geg7t MRe PRfilok iof BhiilinRiRe hignd: AURLEIRENRGD7ith B MfelRPhBantP. The
positioning pin 77a is a rod shaped nenber that includes a snall dianeter
head por togien 20d5e hei lppited tersehationepualing, ané véher eiating snatbodgench #rdieyt he head
portion,cﬁﬁqh%é§@pileghppetgr @aftbgq{tio { The head portion is forned
into a hémSphericar: shapes “Ihe Yo’ Y T oi Mg 'pin 77a is nounted in the
recessed [pOFF]i ONTHSEglE@nt d@thel 1hrge dAink@érdbopticl] 20 ofabd yoUsRD0rie dispded

i nward. The eig&% positioning holes 77b are fornmed in a spaced rel ationship

in the cid appisahieneh aprtign o Ee e plafe . padhensengsaementpin 2yt feempaPatt o€ t hat

is fixedl i . e in the
i R e (DR
posi ti onitmgupiothedargd diaateterfportiel (aaldpats dirdetenshdpbjeets 63bwart ftonathegn W t h
any of the eight marks 75. [0Q077]. . The spoql .control unit 42 includes the
circuit DHEFdemetepertions siles inftac pdtab Airggdion- surface of the spool
support portion 13 that faces the flange portion 12a of the spool 12, and a
controller 55 that is provided on the circuit board 70. [0078] The circuit
board 70 is a washer-shaped and ring-shaped substrate having a circul ar
opening in the center thereof, and is_disposed on the outer peripheral side
of the bearing accommodation portion 14"such that it is substantially
concentric with the spool shaft 20. As shown in Figures 5A and 5B, the
circuit board 70 includes printed circuits 72 both on the front surface on
which the coils 62 are mounted and on the rear surface thereof. Note that
only a portion of the printed circuits 72 are shown in Figures 5A and 5B.
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[0079] The circuit board 70 is fixedly coupled to the inner side surface of
the wall portion 13a of the spool support portion 13 with three screws 92.
When the circuit board 70 is to be coupled with the screws 92, then for
exanple a jig that is tenporarily positioned on the bearing accommobdati on
portion 14 is used to center the circuit board 70, and the circuit board 70
is then disposed so that it is substantially concentric with respect to the
spool shaft 20. In this way, when the circuit board 70 is nounted to the
spool supEaEl POAS dRAMLR Fid?e 2 Bk bRit@Acldrigds alshael elite Qedrde 116 spui £2 boar d
70 wll Dbe disposed so that they are substantially concentric with the
spool shand betwieen theaeg @prtiqes ef thetpairdif wisleplasess’, 9 Thtrelutcbdévennislidesi n t he

spool shaft. direction.can b mal ler th n.the cireuit hoard 70 is
ot ed SerigLy BEhbAE SRR S AN Slordel ihatiih 1 MY fiinkg BER S
because thecleich faved 1 Doathd sid@ dfsha@liah &&iet 07 WhereaReRAMl Ol nesunvdd, bndur f ace of
t he spool support portion 13 that forns the reel unit 1. This allows the

overal | ®prsses Broughdhe wide platsi % The epgagsmentihelid 72 iyergagrd wightherbgeluse t he
circuit i nted on a surface of the spool support portion 13
t hat facggl?%(ﬂgzegpgﬁsgﬂgggbrti on 12a of the spool 12. Therefore, the coils 62

mount ed §GEThd tAheshoen iplFegure Of the Mevel By médhagidim 18eis dispesid betvadehabared to
the circuit ﬁgg{ﬁ%ﬁ?o. .Because. of this, a lead wire that conpnects the coils

62 and t ReO &} % 84R fronirhipe spagk L imtedewed arind machanisme I sHident of
i nsuf ficigeplackiRRAt 86 bR WhBSE YR e}iBﬁerlﬁf%dr%ﬁé 2reFBGndd Mhtet e%:{(f') %elﬁglar d 70 can

be reduced. Moreover, because the co are nounte e circuit board
70 att aclgemveodddendplching haé guidepoition 473vhitheecipoodatly Gibves badkeanddorth ed t o

Spoor | Supp ot Bbied SR in 5 shhe et B S5 1RE e Bl SRRk TR 5 can
be easi | wreA®E@WElyQEppdRABNIshIi SuiRRt JoRlidRI48550, ivhibiPhre AR EOCBBBREEd Of a

m croconput er di Sposed on'the circuit board 70 and provided with a CPU 55a,
a RAM 55pplates SROMABBar member 6e/iOmoneted ba dlee B8 endof thatthrohdedrsbgft 4fin s st or ed

i eo br SHeoaabEgeef ARG A8 mides i Fhear BRpREd B & SbHGRPLy R = ©

ei ght | evedusitedfonthakirige sRES0. Wittt donfiBurafég ded Bkdide@shad 4B®tdi@rint ensi on
and rotational speed during each braking npde are also stored in the ROM

55c. The 2p9Fiatippiath thgionad sy hapdle shaft 30 ér telmerwindingditestittal speed of

t he spool aoa - .] i §: i [ ting
the rofationh o il S lndhorb BTN drd B SRR Tentir BE piELRE
connect edhdfo44,zed ¢ontideal inelie ol dhaftalddiitdcton by heipgahasbaf5iaadl gukde 63a of
the switch element 63 are operatively connected to the controller 55. The
control | éﬁa%%mgg%ﬂwnéﬁ% it /éfmﬂéq%%féﬁﬁp{newr%w A S ENBROVEI e t he
spool br%h@re%am&gm,m&%gﬂ@gggﬂiﬂé ePhERNR hEaMPaLR A2ASOT 41, 45,

usi ng PWM (pul se wdth noddl a signal s having cycles of, for exanple,
1/1 000 seogapdmentiatmberdngicshomatie thebygures whiclt enghgesrwith tebeHes gradvesl bel ow) .

More spegifically,, the ntroller. 55 controls.the on/of.f state of .th

v L ch QPERTP Y TG B S Ling finf 2 Rg T ereigpore Ty Baresduey

rati os Dan&k@fH inithe ROVEEhaFSiRUAM §&otRe FRRIMUTHOMEQHePShaltr 44N an condenser
el ement 57. This eleéectric power is al solhzg(gpl ied to the rotational speed

sensor 410GH9d t hEhgezaar sephdndiemi P inckades o pislaaft I 2 rhoogedr fhiéxedht t ern

cidentifi i Sensor.. 45 i rovi ded.in.order read put the three types
of patt e%ﬁﬁgﬂ l%to t?le ﬁ%édl%%laﬁhsseo?l e%gjﬁ’ﬂlaé é’fql%thg%aé?? &aﬁ m?eéﬁ 0 &%%e&%m? he back
surface gtart3ie ThkoabndkniHalt3d iokothidelPrditted Wnithd sidplateBandithe s@ahl e1de
identificatign sensor 45 is conposed of two el ectro-optical sensors 56a,
56b each A% /nandipiohidited &om tofaigeie e L rsieesinmdireption vaph avollsobedRe56d. As
shown in FEi 20110 [ : ically
disposedvgﬁqﬁﬁghggﬁgﬁgﬁﬁ ggﬁéegﬁgg%@%%#ﬁggﬂﬁﬁéémg?@K%?$8ﬁ£§§gﬁﬂgﬂﬁ&%ear
surface obtvidee tled second siboervedr 7@nd tirthahdieehaft R@. Vil rhaip@edd 3inis tdatiwdly t he

spool support portion 13. |In other words, the receptor, porfions 56d of the
el ectro- &%ﬁn% Onsféﬁgwdie ot > m! icuple] @%@aiﬁlﬁ LR BeHbs o8ng the | | ght
em tting poRidign$356¢c thereof are disposed on the outer sides of the
aligned receptor portions 56d. Thus, the receptor portions 56d can be

di sposed separate fromeach other. Thus, it is difficult for light fromthe
opposite light emtting portion 56¢c to pg erroneously detected by the
receptor portions 56d. View ng hol es léd, 13e are forned in the wall
portion 13a of the spool support portion 13 such that they are vertically
aligned, and allow the electro-optical sensors 56a, 56b to acquire each
pattern 76a - 76c. Here, the eight levels of braking node can be identified
as wll be described below by reading out the three types of patterns 76a -
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-20 device connector 96 is forned. The nolded insulating coating film 90
is not forned on a region on which an external device connector 96 is
formed in order to elimnate the task of renoving the nolded insul ating
coating film 90 when using the connecting point 96a-96d on the external
devi ce connector 96 to inspect whether or not the circuit is in a nornal
condition during the manufacture of the circuit board 70. Note that when
the inspection of the circuit is conpleted, an insulating coating film 90

is addit i[@mp Iy T1f (BRnpéaes KOs BioRE 6SiSide BPfhe%_lﬁérﬁlét@ 930 AL infBE thefdREAY
process, on the region on which the external device connector 96 is forned.

[ 0087] Ass stwbwlar menberyirengbAvhich thiespesitshafh 2@ passes ead tfmoumnted erstbkapoalg fil m

90 are faq on.four reqgions an the surface of..the.circuit ard .70, the
four reg BEsy REwatH inaRaBin Mt il Slaieiht ofiyefiidt of BaidR

el ect r 0- @pir ah F@RS 0hiSrofdivelyeandis®RbBkupBortRCiankk 484 dRciboibord Makideas, for
exanpl e, a thickness of approxi mately 3.5 nm and on whi ch the condenser

el enent PRIGHAY ebsatingi o1 de sidendaie O Saneshingdiraqyssidg they meghesgviteeon 97¢
t hat has, I8 . i X | . h
pe?iphgffn%ﬁ&?ﬁéﬁggg gS@g@ggﬁgﬂgiﬁ%§#VﬁQ@%§égﬁﬁ%§%§%ﬁg@g%gzﬁgggﬂﬁ@%ngss of ,

rorhexan@hﬁweaﬂaamiﬁm&hg%&nﬁnmﬁnZpﬁﬂﬁﬁﬂmkmNEMﬁmihmﬁﬁnQEQh@ﬂﬁﬁ%mzin which a
ight emttin ortion.o e |light emtting portion 44a an recept or
porti ons"B]FSt‘P&%‘?P%‘E‘@Bg%P ISAft@Hn mﬂﬁ%t‘«@ P?l@%ﬁ?tb@aamg%a%rﬂ@ % sposed,
as shown 759Uk 4l E&&] i 00 } i Ois
f or med S&%ﬂmﬁﬁ%ﬁﬂ%ﬁnﬁgﬁﬁncﬁ?gg rgﬁ??ﬁgsg%ﬁg %%egl&%ﬁgbﬁggg&g?g&?he out er
peri pher gkareidge of the circuit board 70 so that the light enmitting portion

44a and t ecept or, 44b are bundl.ed . t.aoget her. [.0089 shown in .Figure
S on o M0Gar B uich Sofrdlmechin St - I sotch el il el 0e. o
the i nsulggd égpstrictdd PoBbrAd® drndFidicRbehO3 ade@b@iGhe hidfonl R24F 37 ABHONR
including an inclined first region a that has, for exanple, thicknesses

of appr oxperltsbify2® dzechionalmcrddpionotbie shitell gontromenhanirn 32 alap inshndehe t wo

el ectro-qpt.ic nspr.s a 6b_ar i S eqd, segond .r.eqi on 98b~.ihat is
Gl vi ted R Bl SRR R O RS e ReRREy ¥hich ik e Bl 2 ol
2.8 mm aadvien thdiged] 1 hataksnaBopivaidinddiattoahe switch el ement 63 are

di sposed, and a third region 98c that has a thickness of, for exanple,

appr oxi maP@3) 1 ‘R cqstupequin meckanism P4 includes epiviglity f fidies pates Heand ght s
censors SaritEgE o AT IALs e B R ndlor HPpRLEGRROTONT  12)

t he t hi ckitedsakidg tdpeS2ehaedo adjastliat forg: witlatvhig the frivti98 piatest Siearé pressedr egi on
98a is differept in the |ight 1 fting portions 56¢ and in the receptors
56d. The AePeihe oL aEP- dhe 14f O%H%a?qéln@ wqddﬁgg%@eisgo SHPRAt nat el y
2.2 mm g f3ne thickness around the receptors 56d is, for exanple,
approximately 1.8 mm The nolded insulating film90 is also forned such

t hat the [f964dt r €gNEGURSHORIOS|TEE S8odl BraxthiMECHANSM egi on 98c in a direction

away fro circuit bpard 70.sp that. the sensors 56a, 56b are hundl ed
Cogat her AeEs”" 5 Shermaih Higustha 7 s ot fhop] Hak BEE SR 2aineties FaBealt or s

44a, S5S6¢, brathinitdda asteiddaesfesd s@Rbt £Bla HENIBNToPEA 4D 8Rd RARIRSKwitchhe shape
~of mold 101 that forns the nol ded i nsul ating coatlng%flln190 is formed such

t hat t he kmob dédherppaplhrplerjustAd ismgrangadrheogeandhe prpol 2 and thetreglanit ledhponent s

such as t Jight emtti ort. 44a,.. 54c,.the.r tor,s_44b 6d, the
o oo bl ghecTedok B9 SO o MEcltRind iy 1 BRECHTBE Rifnglife T3RC. | L0e
costs canpbsl coglolast 4 A8&9ddallywohhels ARy ool M@ké@ﬁﬂ&@vﬁtﬁ%hﬁ@h& Bfkigixat i ng

filmO90 is forned on the first_%gggons 97a, 98a so that the nol ded

i nsul at i rgaldpnoAes. AR the doake swi ab #5 serpes tojsaleet the cight braking meles.elhiet t i ng
. 1 ; . H h
Phe t ops BP0 S BEaRKAIE, Hpod Biphdt oIt Hca 18RGIacBRY | NET

t he nol dexith ;sudthdrispgoldealts mechhnisn IR irishtifferent raking Shiraetetistght Han) the i ng
portions and.the receptor_portions of the light em{ting portion nd
recept or sspatiézrgl%e?c o 25pnving %t%PSGIda'i’ra‘élﬁéﬁg@a‘Ftﬁlﬂﬁ%‘? SIS dasmgsibe SHi el d

wWith respect to other light emtting portions and receptors. [0092] A

wat er-repelling layer is fornmed on the inner circunferential surface of the
tubul ar portions of the nolded insulating coating film90 and on the lights
and receptor portions by, for exanplellfpraying wat er repell ant thereon.
Thus, it wll be difficult for noisture to remai n because the |ight
emtting portions and receptor portions are surrounded with tubul ar shapes,
even if noisture adheres to the inner peripheral surfaces of the tubul ar
portions. Thus, contam nation caused by the deposit of inpurities contained
in noisture can be controlled, and declines in the efficiency of the |ight

L ] o o - e o o - Y b1 e .




-22 the screws 92 are disposed, the insulating coating film90 wl|l
del am nate due to contact between the heat portions 92a and the insul ating
coating film 90 when the screws 92 are screwed into the circuit board 70,
and this delam nation may spread to the entire circuit board 70. On the

ot her hand, if the regions 95 on which the head portions 92a of the screws
92 are disposed are not covered with the insulating coating film 90, the

head portions 92a will not conme into contact with the insulating coating
filin 90[0d8EN t MEheSHOEMEIRART 40 SeIRWRAIL @bﬁrdltéﬁ 1€ bfaké!tHe PO 1G K5O
Accordingly, the insulating coating film90 will not delam nate, and it

will be @&pgarating alecineitypdte pppolibrake a;nltéﬂes empRsedAf neetorci? the iadedas 4 [ 0094]
I n addit |
L 200 flpe by WL ASH B BOSOPUAD 0 A FRNEROE (bt BTG 00

of ther egamle,rmat%@dlsﬁ@sddnﬁpddﬁeﬂw @néﬁp@nph&mpsadiesmm'e‘oﬂm andS@iallybb, the
amount of light that is emtted fromthe |light emtting portions 44a, 56c,

t he amoufPnRsFicitypachyathgremdasvritedplamat 63 soWaish beth ends of ths piwaliyid

i dentifi tr.Qf I I ors
I e R T e s S R o e
by the r aocemgdhsild4iof clebiicite gemerattd bh dsarelating onaiinbeawenthy smguktnbt h a

b rboar et ths B i et el SR clogRat Bkt bed SR B 1 ¢ i ng
por ti ons sGdtAbraX@Gnd g vift ihGbdse &l s&oménwﬁqtﬁ@sé 1%{5@5 of BnfedRe REtdl GuBLHed

because t light emtting portions 44a, 56¢ an he receptors 44b, 56d are
not coveﬁédiwy the insulating coating film90. Because of this, it will be

di fficul i onal th i.cal. ors 44, 56a,
S6b. 1o ol queri ol Rt EL0 e bt o Be PRGNS HR B, o ab, “sod,
or the Wche@nferdifial Higdction, M@0 ehe/Blaridys 6 e [RHBRIAANEh AAbPthe PORritikSop@di ti on,
t he peripheries of the light emtting portions 44a, 56c¢c and receptors 44b

56d are SMSEPEAEY ar teruervelly differenti Hip wagnetsyl haveiapposindiely thassanedengh a

I d f I h h.
F8r '? Lgr noagg{apgﬁegﬁa %tr}fb’ %]?)0 Hflig%g?f(if)ﬁht?ﬁi%%cggm 1)0r9rgglec1[&1 8%& %s@u% Fal%lrjgs hape
so that theped ndichatdvd m@ﬁiss-s@:tian andIn&uarfacel d3b thigediard plaes) Tt @hert he

i ghts 44a, 56¢ and .he receptors 44bh, 56d of the electro-o tlcal Sensors

44, 56a, SEEMEROLhateiisnosksodhatihey arg R pead afhehe B‘é‘?h@e urFAges off ¢ wi | |
be diffi i H¢?5§ ptors
44D, 56d%%goﬂleé#? %t?g]ﬁ? ptg g&cgfﬁr&ef{é}é?%ogfg from t dgggt&%?gatﬁrﬁ{i ﬁr?gedg?eas.

Ther ef or eyterposal ﬁdm«:fgmlﬂmkrdlapecbmd R tshapng cppricinbes 6542656het aadcatibef a
receptors 44b, 56d a ed cl gs other, it will pbe difficult
for 11 ghtotrimRiomenl sith b ot arrae g 3G o &nds Qs mastes 6Bae o 1 ho
recept or snhisd 8¢k ma_é’dé‘é re¥R8IE oA 2785 RRS bE Bn-RRamFIB YA Rhect RARE] The
steps of form ng the nol ded |nsulat|ng coating filin 90 so that it covers
the cir Ctﬁmolbb@ft 0. ﬁﬁcamselthwaglmﬂ iredetpined bf cap mqglbm GSaghitetbatioae 15.

[ 0097] wn_in e 13 hot roce ice used
Lo ¢ ho THOFARER f RetriiEhdlic Beal g rhinBEmeges 51 Balrts voe M At ot

mel t ol de perfpmsiassily Wﬂh@lﬁ@l&bﬁg 1o Rlehkdd 1BE BREHAR BRYIE Ehe Bagiels 6 Allscs eal ant
made from_ for exanple, pl astic polyamde resin (resin raM/naterlaI) IS
nel t ed, éf[rié ppyrible Eningreass Tée §%Bﬂfﬁ1é‘ﬂ3 stigngiheot tha magrets &k afierassgmbivmper at ur e
and a lo #Ssu 9 4 nDId
101 is d nut S ha%%%&ls%n% I nc encfggIeﬁrl&%pS%a&SOﬁgQ%%a%%ggﬁ%ﬁ ar 101b.

The nol db&ﬂingzﬁixudéanal argretiterg ThpepemembiredSamanhd ﬁghtl.smaffﬂi@irdﬂflﬂla and
t he | ower, nDId 01b which the. circuyit _board 70 gn which electronic
conponent@ 3@8 PR MagRL SRBIRNG Pasbon 2 & and e st bebvesadhs lassfed. The nol d

101 has P GPEE hﬂﬁﬁ la and
101b, su? tat C|rCU|?m%oargB%%§mnt H%%P@ggg@g 8g?goh9@§%gﬁggﬂgn%g
attachednmmamQMQspanﬂﬂekﬁnnﬂt@hmﬂmdmkWthmsbéﬂmnhﬂnngﬂﬁpéﬁe 102, and that

t he nol d sul t|n coat filin 9 n.b for bet we rcuit
e I o] AL ecga bl bt 29 30 08 L Ed Betuesn e ol

bet ween tdh@osddrsetkéentR@Esh ABMBAGSHhEd TheEBdaHAR DEb CEHIRANBEL SeinBer &5 0NS 95 on
whi ch the head portions 92a of the screws 92 of the control board 70 are to
be di sposed, so that - -the nolding insulating coating film90 will not be
formed on the regions 95. Because an 1nfylating coating filmis already
formed on the coils 62, the nolded insulating coating film90 wll not be
formed thereon in this nolding process. In addition, the coil holder 69 is
used in order. to seal the positioning and the gaps of the nold 1 O .
Furthernore, a plurality of projections 1 Ol c that contact with the |ight
enlttlng portlons and receptor portlons are prOV|ded on the nDId 101 SO as

. o e . e - Y .




first to third regions 97a-97c on the front surface and the first and
second regions 98a, 98b-on the rear surface are forned in the recessed
portion. This allows the shape of the nold 101 to be sinplified and nol di ng
costs to be reduced. [0099] As shown in Figure 15, when the nol ded
insulating coating film90 is to be forned, the circuit board 70 having the
-el ectroni c conponents and the coils 62 that are nounted on the circuit
board 70 is positioned and set in the |lower nold 101b. Then, the upper nold
10la is mR4PHREh fMakRficlnerial Tointbd I 1dectOUSEE nicRAtpl4the: (Bé §iHck oPQRIren 70 i'S
clanped. In this state, a nelted hot nelt sealant is supplied to the upper
and | owemafisiadisuchas SPCLOpintar The weshsg mepiber 6Giis|reipined bpetoaexaeplefanset ween
140 and . j oW _pr.ess f 2 t he
app! | cat Srrp EtbRRE BT MAaT TS, WRYEBHERRES Pl Frbrgelbi s B, 2
resul t, thigichass balveers@.8naf tand Ichmpandsthp phice diatretd: fer@dpsbdretsresds bhid upper
and lower _molds 1 Ol .a, 1 O] b and the circuit _board 70 and the

el ect ri cAPOGotpsierdiametarof the bearinge6hokt wik be diffiguibior thesbeagpg édb t he

ircuit is.re L.d. 10 this 1] | ded
Cnbul at | CaBbd R b hETRUEEL 1 Btk ndiRleloclitis 10 e dlaalh iR of B0 TO1 PO
board 70magnetadaasheoft. Rehause efjihis) st Wl bendiffivuitfot the nixgaets potd horan92a of the

screws 92 are to be.dispqsed, the regions 97 in which the light em.tting
por t i ons AR ORS é&ﬁtogﬁwp*m]i1&@{&%\@%&%&9@%&?@5% SoFendl, 564,
o6b are R Bexflls0sedisnand blity HRObARR, hB WAlARIKbAS: Gl SLEBL BRNICR:

connector 96 are to be disposed, are naSked by the , SO that the
nol di ng itheshearing Agb tooeecomg niaghetiZ20 besauso thefdistaned betveren thy 08gEE] 614dder t he

nol ded i nsul at.i ng..coating film90 i.s forned, .the. el ectironic. circui.t will be

| hspoct cARpErng aeS Rt Bt prefhEr et S attiisiant Fisteese foummut Beckatng “wen -
conduct i ngb &dni BiReEhEfized. OUr pins of an inspection device are connected
to each term nal 96a-96d of the external device connector 96. The results

of the mEY enehsleery 8 ooyl emthg dner prtighond cuiege adithaeabbithk3b ihave t he
desired . j it t.] t LNS: Lon i nsul ati on
are'perf§§%§§E§F%§$?§ﬁ5§%%ﬁﬁ#%3ﬁ§%‘%ﬁ%d?ﬁ§33£ ?@%%ggﬁﬁ%%%ﬁg%ggﬁgahdi?ion;I

i nsul at i rigctrolatd sigkd platng shef wirfaBdofoam khemextiel tiah adSUM @xaadaieaidaut 96 by a

hot nmelt spra I OCesSs. DOlO%% By caqvering each unit on the circuit board
70 in t hir%atﬂ%ﬁ e feeve efnisifiredly aftachedde the tRperrrhere syefaee fithaRobg U| at i ng
mat eri al 1~ QUi . I f i e L nponent s
Such ae 1Rs p  h M R i Bt P
unnecess anagnetic sleplddes disposetl epposite thxomegnesoiil, elechizabgeneratibe and bzke i cal
power tha%ﬁ=25 IS gen ﬁﬁted will be.stpred in the éPndenser elgnent 57
and this® %W?iaé%ﬁnc‘%é OGRS MREneSIt OB hy Hrandthel CHErSI A dPESand t he
l'i ke. Begadggh #f cbili &. the sealing of the insulating coating film90 can be
made permanent, and probl ens caused by bad insulation can be further

reduced. [P019]102] TIGRERATR @K AND-IELIRESTY B alf sEMEtREEVeDOR UG ACTake e SHI NG
[ 00103] Vhen c in e clutech lever 17 is.pressed, do tQ ace the

Ll ot o begder 8 Biot 2 ReSeiR, Pl pre, 3ol TP e oy ofsh28f Si'nt e,
the spoolwobad &b apffofingaté fe@ingulapiithpbd® thhsthé Readped @odivireshod thd from the
spool 12 at a full speed during casting due to the weight of the tackle.

When t he magpels 612nd grexdizppserimside theaegnsic fields ofthpraegeditlr dhafargpidtind

i nside t ' ' ' f ' LF L kch

el arent 63 FEEHIP SEARREH R BT el PP B sk WIS ED
t he spoolThk2oils 62 aleeubredlseds tdeuténtionlemsthe Aetatidag diredtiahiodial spepekXingd t he
spool 12 w | grggually beco faster, .and will be gradually reguced if a

peak is &kcEhapeythat a5p sehsfanpially consgrtricivrith 1saparhigriie 80wl shatesodhaldBted near
t he beanq$%$% i i { {fiGul i t:0 becone
magneti ze eggﬁg%%?ﬁghﬁggﬁgg?%£&ggﬁggkggﬁ%gﬁ(ﬁgaﬁg&%ﬁggggég bet ween t he
magnet s Gpp@ardndtely vndarm.Becatde ofiiisthe gas bettvhar theicsilac apd tb nRaghetadil or

greater between the nets 61 and th eafing .26h. Thus, th bjl.ity of
P he- s pool UiBe flay e b SePLBTy Rty BYolov ol A STm PELR

di fficul thfc@byGanad MepdParRiGibte sﬁd]}édtcbﬂ kit 69 YhaPincldags $BARI mdde 4@ freely
rotate will ifprove even nore because the coils 62 are coreless coils.

[ 00105] When the tackle lands in the water, the clutch nechanism 21 will be
placed in the clutch on state by rota;kgg the handle 2 in the |line w nding
direction and by the clutch return mechanism (not shown in the figures).
.Then, the reel unit 1 will be palned to await.- a bite froma fish. [00106]
In addition, in the event that the spool brake mechanism?25 is to be
exchanged with anot her nmechanism the first cover 6 wll be renoved to
expose the spool support portion 13 to the exterior. Then, the spool

b B Y b1 . B |




t he periphery of the opening 8a. This spool brake nechanismw | use the
sane rotor 60 nounted on the spool shaft 20 that was previously used by the
spool brake nechanism 25. In addition, the different spool brake nechani sm
has a color that is different fromthe standard col or of the knob unit 73,
and thus one can easily recognize fromthe exterior that this spool brake
mechani sm has different braking characteristics. [00107] CONTROL OPERATI ON
OF THE CONTROLLER [00108] Next, the brake control operation performed by

t he cont gpithetc 28indDkd efa6e6t hagoid 41 arBRo¥esEhY BethsWatiRe fikh Si@nge to the
control flowharts of Figures 9 and 10 and the graphs in Figures 11A, 11B,

and 12. [emishoy thalls. The 2@111 helderetigriixedly coppled ® a cifgvaiboarb? @@eﬂnbzé rot at es

due to c I ower , and
el oot PR S s IRRRRE nafol GRS e At Pl WikthoRl A 9 1071 ST
fl ags andllhwaticdwitsdaahel llin'esém ordentoShew th2 coilst62. S‘hd@tl&rmuﬂﬁﬂlsmeﬁrdﬂ&fsﬂpr not

a braki ng node BM] has, sel ected by the brake switch knob 43 én I's an
i nt eger BRAURES O thegirpul Oart Og};teg@;sgghe ¢oils 68 aramayntad e therpeil holder 621 ected i s

set as t ki ﬂgd% r

corresporﬂ%lsdgtogtﬁ&h rakflﬁgé}rr% e B Elél{/(\:I %%?%ea %}éwar‘gfr%@ﬁé@e F?\dm de

t he cont betdues thesoil Abldst é@)lSSﬁadea&wmiaasynthemdresmeed V of the spool 12 at the
time the |n eqi.ns | d th ou ul ses fromthe r i ona

speed sed@@ﬁ 41gT &§f§§1 ?Fg S OéﬁgmmgﬂtWBHﬂ%Q#%@WW?@E#ﬁie rel eased
from t he (ap@QFfedidrangiseed)BaA 8kt cAPREAR orHBR ét@qugﬂﬁeb@ e seAmPe

determ ned fromthe raté of change of the rotational speed of the spool 12
(4cu/ 4t) camtctedeoitpfiate cotnéatatipicactydiain teteinghafdhe EET O el $h®mt ati onal
speed of i a ce rt.ai.n point dlffe ween
the r ot af e Befe afich “RRERCED kbR BB ferost PP st AT IR e
rotati onah:fﬁd@?@ﬁldmgmeto@ﬁoﬁmﬁie orZhef aeflby tanthebdie PRASERYrti¥ng pzaat es w thout
receiving tension fromt fishing line is due to rotational drive force
(torque) [§&Rdr at Eor wational speerssessorilomnlons. fqr§ﬁamgletarﬁélecm¢n ‘m?e glsettere t hat
the rate t At t hen
{he drive 08{1((:)9? Q%%g %glﬁ{ B)%lurdgég &Qi 1tt %gtl I%‘%I‘H(n? tdr%of‘t 101 l]AIid

T=Jx( oW a4 dlsposcd on ﬂleﬁcﬁrft)sm[fﬂﬁl ofﬂﬁc] cﬂ'cfmtﬂi’c)&rddm thet faoarstheﬂahgeq:odﬁixﬁ naaoed from

t he equat tensjon_fromthe radius of the point of application
of the f.%@ﬁméll II Hereg &Phﬁ%ﬁew'ilslﬁfew %ﬁle@awr@éea@ftf@ﬁrﬂfwam&% i's known

that if r q0r - 27
bel ow a %P%%%?ﬁ%%%&%%eﬁ&hﬁ?%?@% PRSP SRS Db kel | ever se
and st ablreﬁlez:avg: pkite. Bbé orad-dub pattapt A1 semed tosrpﬁmtl lightat hmnatddelrqra die lnght at i onal
speed of t 00/,. 1 nd the tackle wl|l The fql |l owi n t

carried &4 (Inn 48réi‘5pﬁfgmﬂjrféﬁéecleﬂté’r§%8p4ﬁ Ofﬁ?troﬁé‘f’ &Py %@QETF@MU onal
speed andhdwkRichiepbardd Be Eﬂmdbl 1 tdbdt AR & @Bbf tehdibiPean BE HHE t0mEdS, @
strong braking force will be applied to the spool 12 for a short perlod of
tinme at tishing Iglﬁnnl ng of casting to make the tackle reverse, and after this

t he spool [a a_br aki e .t hat dual akens to
a const arl;ga% Jtrhgﬁflﬁg%ﬁwﬁg’s]ﬂoﬁ?m3 I&PI%YIC} 9%0%%&%@%%%%%% o |2 t}% E\EIS\KE%lked W th
a braki ngnfz@h@&fs hatlsgAachiaid i Meakenss st 7, kkhd hakduied krdb 430t aithtarsy of the
spool 12 falls bel ow a predeterm ned val ue. The controller 55 wll carry

out t hesénquifesddophasonbSypPert eegies. 13 Bba brake sriiteh kgpbsl, inpludess feferampiened
whet h f
whet et Sl AP BIROR e IB. S Wl g o SRR 74Uy

pr edet er nixade@fnmlta]an&pmﬁMeden&rqﬁeﬁter af thalkweb unit I3 Bigetdieh whah7dawN and

1.5N). If t eten onFe edst e .predet erm ned galu Fs, then the
process efﬁe upit ipgeriymeldings Apknok pesfon Hatatexieads ¢ he
swi tch elogmg sGﬁmlng el ]#OQ,/ Y cess
returns to St ef) S2. V\%en t |s@3§§é§rs s%ggozﬂggtalﬁ E%nltﬂp%lEB? E\ ly

br akes t lfe. ’Elp@pﬂrinl@erdﬂibehnﬂnqiommﬂm comdaye #Pshapt, leﬂclamla.kzesdi)ebmke because

t he spool e.unit 4 ener electricjty 00114 If the tension F is
bt or  belSeR KEC Tt do FRetel: beagBione e ok O e SHPoR s s B hE o Srep S
10. In Stegpriar éPthe ¥I6H ﬁm@?ﬁ FdFRIed b9ih driléh P34 5 Bl1oR8H AN BredriGicel N
after referred to as tiner Tl) is starte This timer Tl determ nes the

| ength of time during which a first braklng process will be applied that
brakes the spool 12 with a strong brakj ﬂg force. At Step S11, it wll be
determ ned whet her or not the tiner Tl “has timed out. Ifthe tinmer Tl has
not tinmed out, then the process noves to Step S 13 and the first braking
process is carried out during casting until the timer Tl times out. As
shown by the hatching in the lower left portion of Figure 11 A this first
braki ng process brakes the spool 12 mnth a flxed flrst duty ratlo Dnl for

Y o .




“the beginning of casting by a duty ratio DnS that is predetermned in
accordance with the braking node. In addition, the tinme period Tl is
preferably in a range of between 0.1 to 0.3 seconds. Wen braking occurs
within this tine range, it will be easier to brake the spool 12 before the
spool 12 reaches its peak rotational speed. [00115] The first duty ratio
Dnl is shifted up or down dependi ng upon the braking node BMi. In this
enbodi ment, when the braking node is at the highest value (n=1), a duty

rati o D $thwhé braRBigtchErabRX bR Br aRcpibl brald RdiRhish B FheasendlE, IR ¢dlés poi nt.
When a strong braking force is applpl ed for a short period of time as

descr i begf tissudacetdfgheknabtunite’ 3ofn thi specd bkdke mvchinisre 28 heeing standdrds i shi ng

o ST R o LS .
tackl e Walkhobanis 73t e, spabithrhltiisedHai kiR [1Bat Wat Hiffetont bakindesharabRB3E] On the

ot her hand, when the timer Tl tines out in Step 511, the process noves from

Step S 1frompthgslapdasd bpaking charasteristigohasiatcolgrispctbes gpdd. avhiehsdiffgrentfeomor not

a tinmer r i i er od..T i . L mer
T2) has fg%rcé’g%f/o%gﬁéar ggl.ﬂgtlspg ? %éﬂl }9%&%1}%@%@@%%%&3@&{ ﬁé%letﬁ%gep%grg%atééss
nmoves t onfschimisn ¥ havihg sfagddrd eikinkcHagstoddticsst art ed, then the process noves
to Step 14 and the tiner T2.is started. The tinmer T2 determnes the
| engt h ofb(ﬁ‘*ﬂm o irklieaeHi SR l%f%@eiﬁaorm%%&epm@é%ﬁ% 132 apd I%Q%_iﬂzéd out .
[00117] Bboc3VER arkd 75 thay $ae hOimaftalor 79b BRAHALI AR o QhirBhd shddfhglafilly T2 has
timed out. If the tiner has not tinmed out, then the process nobves to

St ep S18 tlenptrintetersd clenapebingl@any ther firseswer 6§ by annitade mathod steH astprmtingwer T2

times out .. As sho by the .hatching jndicated as T2 in.th ower rtion of
i gur e 1 HATRESSHeD AP UTaRPREOr StebeSrdb Rt piine e HRKE TS second
predet er ghaeshchithR tRemiREiof 238 boidtsdb ke bPtHeOndR274. hRbd&RaNeRS by rapidly
dropping at first, then gradually dropping, and finally remaining at a

const ant ideskifieationpattennrdbnis derveed (vdthod unifemospaging anithe ek sidaggradtlea kisby in a

range of b en, for _ex l e,.. 30 and 70%..1.n addi.tion, the secon

P adet o MRS By b sitable BHHERY Son Ao ARG dbrtifle ASfeHeh e sHUG BEERAme |\
the firstogtiénal paditién Enhhe bidke sHREPRELUM E dle!, hiBhtEAnY bfftheRiNifEmbaeal so
changes according to the spool rotational speed V at the begi nning, of

cast i ng. hrbpeeasalppied. Therderiticafion pattearn ¥ @ ineludes threqiyperedf 10farshaped disstc ul at ed
pagt nni i LifeheReind 76580, a6 iRind EARRARE AU 1B gBRES 6100, 115, | |
B e o e ) |7
pur pose Mmdtﬁuﬁéc%iﬁ?réﬁé‘gﬁgg]ﬁr RS $pgoRd paitern ng gﬁgﬁ%@%f vifh gﬁt‘@lﬁ%o‘io, a
correcti g fgasHER JoktidrSof8 eﬁggufﬁrﬂslea&% 4 ﬁgﬁégggﬁgg blatkdnf Wkt | on of

time and 1s expréssed as shown e dot lines in Figure 12.
The cor r ecfléctatight msthahfffenlty sTtedhird patkert AG¢ isiitlugragduwith grosebittineg imver ti ne.

Note that_.in Eigur.e_.12, a graph of the coryection process.in third

br aiki ng gibe d< G icxaftph ey Petsit et wics ouBpApr PETA BRI & ep S22,
At Step $38: WHieh bPRS) SMhES ISveRUTMMAIESEY InbBdé HASRER sdBRBEEand idhtFle@P S7. Al
Step S34, a criterion expressed by the follow ng equation (2) is conputed

fr om t he bydhs¢ambinigian ofabese three tpesaBpatiamsSitep 7633 ote that & adetodithei ned

whet her qr.__not -pr correction is..needed fr. t h riteri-on. = S9a x (F
"Ssd x Do 2R AR Rk e S R AE08 o Rg et Prelgok SR of MR o et
wi t h r espeat73theyt euse@bald Maal sepdrerPalttBMeed Whi efohted ereaanpl e 50. In
addition, SSd is 0.000005. [00l 20] Wen the results of equation (2) are

posi ti ve,[09F]ot hEhe b#ps A4 jig mpented ineg Farered hotmi3h feanedingbe sdallval ue of
Do enel o, . ' val |
ot er m i SASE Mo BBhr bEARENY, bt R¥udude B ATRUN pord Bt d °

St ep S36.retAinify ¥ BR6, the second duty ratio Dn2 that was set in advance
wll be cted by. suptracti a f.ixed unt Da therefrom by {he next
sanpl i ngc[géiﬁej‘e ( X jopgigéa aqrxllg@awi iémqvicﬁ:%etwcen the knob unit 7@ an¥i t%le

outer surface of the wall portion 13a of the spool support portion 13. The positioning
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[0012]] At Step S21, it is determ ned whether or not the speed Vis at or
bel ow a brake conpletion speed Ve. |If the speed V exceeds the brake

conpl eti on speed Ve, then the process noves to Step S22. The third braking
process is carried out at Step S22. [00l22] As shown by the verti cal
hatching in Figure 11A, the third braking process brakes the spool 12 with
a duty ratio Dn3 that changes over tine |ike the second braking process
and, in which the rate of reduction gradually beconmes smaller. Then, the

process hfkchdrisn 79 pSiigendthd brakb SWREWERHM AR JosHREs K BB S 1§klsthdl until the
speed Vis at or smaller than the brake conpletion speed Ve at Step S21.

The br ak &oesppad o the brakawaseda, end gensrasssesoundsavhen thp brakaiswiiclbkagd 449 pr ocess.
00123 A . : i : t St
521 ¢ hetd RS TRARSotiretn@hallio 2 BG5S RBIRATR 19 Bl BRSRGE 2L PP

12 is br aklked 7%b,tahd an stgionmehibak? Tog The pesitiieh@p@ 17ads motued anateceppedd of the
spool 12 reaches .its tension that was at _or below the first

Reak, :
pr edet er BPTOR AFgforaeddn %‘el hack surfaggiod the knee el ddd Ihopesktioning hales 7/he
prevente : : b ded Ly : of this,
backl as hglé %@S"’é*“ﬁf?%%@%? g%,ﬁ@is‘{ﬁ‘é’n{éﬁgé‘% AT Htgﬁgg RABEE 7o RERURE O 1 zed,
and t he tasikbmEngaim Be towst] theipoditinrifehole] T ThE pbsitiaddg pindiva ibecmluse t he
spool is controlled in. three brakin rocesses with.different, duty ratios
and br &k PR PR b s 5 R A DeR BT P FEBTIRVERE Spool
the begi AkinMiGerQhat G@BEden thanthehRRHiIN, bhd 2 SmbBI alegtkieMshitt Pottivn Bid g and
braking tines that ditfer depending upon the rotational speed of the spool,

even wheportiva is &rmied o ahemispbericarshapBeBleusitivhinghis 774 ts mipyttedoig the
- unnecessary t nual,l djiust the braking farce even.if ting.is

per f or rreae%ﬁeﬁ Pgﬁpfl?ﬁ gﬁ?%é{&m &B%Pﬁﬁtaqugg%@@ﬂg ,retﬁar%lmt%‘g'a@‘f@%ﬁr den on
the fishebgEsniagRokee 778 ek dEEned A spded!rBlafigitbhiy Bthe ¥RGMfBRatifleTirebligk e

mechani sm that has different braking characteristics is used, the braking

oper at i ol & fEp-gepybprdiare srembes hdfhat is xedly rttaches araunddhes pryibenyrafites

hani . oy . y . . h
(e per hgog) HAETyDE BOBLACLEHCE b 4R JLMHGR 1306 BE S Bttt 19 "
shown i n 1B D gositibAingehdléxoliphuroideried e dat thg indiastacT3y will dlpa witteardyhsf sane.

This other spool brake nmechanism for exanple, is used with fishing line
such as OMee1BRIdRaTks 731 uor ocar bons, that has a density larger than that of

st andar d jgyj-gn fi‘l?eihégiﬁ.gl édnl'&%l iy &i‘ﬁ%l@%@fl{%&\%&ﬁ?b@%ﬂﬁo%ﬁi? @Bnﬁﬂe&ﬂi fig ine.

Thus, if "a heavy Ing line Is used, generally necessary to
oper at e tohter katburfadetof I8 gl supppeasaidnhld thatdkeasghd Bange. poHowelarof thef t he

braki ng for is increased he br aki force will e to be set ver
strolng,g éﬂ%oclﬁﬁlu@dlt%‘ém%@?rn%s T%‘F@?QF&‘%&%%WE%C‘F%MW%I&Z@ be har ned a:‘/t e%/ t he
initial 1oem] |erQééi?diﬁtt%aﬁ’ﬁ)/r‘é@Fwéﬁhéﬁslhﬁﬁ%ﬂfﬁngt%gécpﬁ%tr&éﬁléﬁn@ﬁc hani sm

wi || be exchanged with one in which only the first braking force can be

made | ar ggcdar opegingtio the eenteydharend, aid is oA jondi-EReEMBDDERENISOf 19128] ( a)
In the afqrenentioned enbodi.ne i.nsul ating. coating, fili.n.is si,nmply
addi t1 ondPr g e wangR T eori Lt uch et o 8iabg fordlnsorialme ol oy
process ahifep0.tAwshbivhgh FigirékeSA baith SIB athé BliciEOBdArd 90 iridlubek prified KB euitsHOWever
as shown in Figure 16, a nonmol ded insulating coating filin 98 may be

for med ofothen g dioxt eirfce op Vel e goilned g maigiesomnd aighe raapsgincs yhegept.

| e si O BEESly a HARHAACSTHPbAGLd LAGHE Y DIt hHerkd SA a8, - 31
Portions of the printed circuits 72 on the front and rear surfaces of the circuit board 70 are
electrically connected to each other through through holes 72a. An external equipment
connector 96 is formed on the outer peripheral side of the circuit board 70, which for
example serves to connect an inspection device (an example of external equipment) that

inspects whether or not the electronic circuit is operating normally. Four connection points
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formed as described bel ow. Wen the inspection of the circuit is conpleted,
the regions 95 in which the head portions 92a of the screws 92 are

di sposed, and the light emtting portions of the Iights 44a, 56c¢ and the
receptor portions of the receptors 44b, 56d of the electto-optical sensor
44, 56a, 56b are nmasked with tape or by printing. Then, the masked circuit
board 70 is inmmersed in a tank which contains a liquid synthetic resin, and
the masked circuit board 70 is then renoved fromthe tank and subjected to
a_har deniggg- PsPEEEan| él'ec‘t?ﬂi&ﬁ%; chihecPfohé RRpERHdn Bl ie8 el fBARE BihithDea6ak1 Ng film
98 on the surface. [00129] Thus, the insulating performance can be further

i npr oved e@yipmenigongeatdre?monnol ded i nsul ating coating film 98 on a surface

on which nmol ded .i nsul at.i oat,i ng filin.90 was .forped d/ or; on a

U face 00 RA on Rt Bl s FRAM Auutidlng el it S TRE P e

[ 00130] fpbptionn 3a beﬂ&fspb@lrmﬁpdrop@doﬁ b edihn@rk sciche 90MvheR fikdifRgit board
characteristic that. wll change when the spool brake nmechanismis replaced
wi t h anot’Rés fodisseppisd 3w the sdiaws Smthen fonexampir piig thaisEmpgraily the tine
period Tl v [Ty i . t LN, tinme
peri ods %)Ps%i? Zo,qlrth? b%%lg%gaghégmpg%%w%ﬁ%éfle{/{éﬁlg%ftobérégﬁ ﬁ%%%‘rllggo%ﬁ?{)hg t he
time per iandlthE2ircoit bedidf70 it then divposed sbrtrkiinig shiseeialipv@icanteic witvveymed.
[00131 ] (¢) In the renenti oned enbodi nent, a. dual bearing reel having
spool br éfkﬁwﬁeeﬂégi@ ﬁé-olwtﬁ Walf W aeIHBE COPH B 4P i1 BpRed E’r‘h?ﬁﬁ’@?

char act erg dﬁi% Is o ; I iL,nvention
can be asgﬁée 5%@§%%?ﬁﬁﬁgﬁggégégggﬁgﬁaggg?fﬁgp¥§g HﬁgRaEPgﬁ%QS%gﬁ?rifuga
br aki ng ds¢itley asnshbataneallyetancertriakiithghalgpoiot shalfieaxisng di f f er ent br aki ng

characterjstics gan be exchanged .for .one another. ln. this.,situation, as

we 1o Moo ER, PR CBAERERS BEmertor) WA Moot st it ehani sm
vi si bl e kpamdihgh fhéeiheRircti@Bodk8 70kOMbEREd B ifd8e BRAREN Meakd] Rgitdamdces.
[00132] (d) In the aforenentioned enbodi nent, 't he device identification

portion itke Bishbtide ewvensd betrase hiesircuit bedrd 7Rnomounted toythe oppvedvaaiter walle devi ce

may. be. g e R oy Bhet AP RS RGP i o I B BN 1 e

spool br sk g tiaetlamit I MetrbdiceX (I8 il ditionf KB ake Wiy @ftulhoblde7(rie @ovdttidt . For
exanpl e, the device identification portion nag be the col or or shape of the
spool t h&f 3 sHefpeseidhe sroof smpett PeFaY Igthahiaeesdhe Aangei postiomile of the s1oBl e when

t he spoolysi Xt I g t
inventio&?'?ﬁ%g%ggﬁlngggﬁg%g%Pg%%%?ﬁgggé?é%%§ﬁ§%%%%Hﬂ?%ﬁ%%§ﬂ§§@%§e can be
easi | y catthchedealtheeirauis Boartl 70sBemansd 4l thist Dlead sviteythatdenhdctytht beilddladkidng
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[ 00135] The term “configured” as used herein to describe a conponent,
section @&fsepiied. of a device includes hardware and/or software that is
construct nd/ o.car out the.desired function..[00136]
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the scope. of the invention as defined in the appended clains. Furthernore,
t he foregoing descriptions of the enbodi nents according to the present
invention are provided for illustration only, and not for the purpose of
limting the invention as defined by the appended clainms and their
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-33 WHAT IS CLAIMED I S: A spool braking device adapted to be exchangeably
nmounted in a dual bearing reel, the spool braking device being adapted to
brake rotation of a spool and conprising: a spool braking portion that is
adapted to brake the spool according to a predeterm ned braking
characteristic; a spool control portion that is operatively coupled to the
spool braking portion and configured to control the spool braking portion;
and 10 -a device identification portion that indicates the predeterm ned

2470 SSIEAEE Eh r ENSERR BB U Sl LI ST

r ot at i onate aficrasigtlymonudctadie thopewirolleh®S. lmaddition, the gates of each FED 63a of
the switch element 63 are operatively connected to the controller 55. The controller 55
controls the on/off state of the switch element 63 of the spool brake unit 40 in response to
pulse signals from each sensor 41, 45 , using PWM (pulse width nﬁodulated) signals
having cycles of, for example, 1/1000 seconds that are generated by the control program
(described below). More specifically, the controller 55 controls the on/off state of the
switch element 63 in the 8 levels of braking mode with different duty ratios D. Electric
power is supplied to the controller 55 from an condenser element 57. This electric power
is also supplied to the rotational speed sensor 41 and the pattern identification sensor 45.
[0082] The pattern identification sensor 45 is provided in order to read out the three
types of patterns 76a - 76¢ of the identification pattern 76 formed on the back surface of
the knob unit 73 of the brake switch knob 43. The pattern identification sensor 45 is
composed of two electro-optical sensors 56a, 56b each having a light emitting portion 56¢
and a receptor portion 56d. As shown in Figure 5B, the electro-optical sensors 56a, 56b
are symmetrically disposed on the circuit board 70 such that they are aligned on the rear
surface of the circuit board 70 that faces the wall portion 13a of the spool support portion
13. In other words, the receptor portions 56d of the electro-optical sensors 56a, 56b are
aligned with each other, and the light emitting portions 56c¢ thereof are disposed on the
outer sides of the aligned receptor portions 56d. Thus, the receptor portions 56d can be
disposed separate from each other. Thus, it is difficult for light from the opposite light
emitting portion 56¢ to be erroneously detected by the receptor portions 56d. Viewing
holes 13d, 13e are formed in the wall portion 13a of the spool support portion 13 such that
they are vertically aligned, and atlow the electro-optical sensors 56a, 56b to acquire each
pattern 76a - 76¢. Here, the eight levels of braking mode can be identified as will be
described below by reading out the three types of patterns 76a - 76¢ disposed such that
they are aligned in the rotational direction.
[0083]  Asshown in Figure 7, when the indicator 73b is in the weakest position, the
pattern identification sensor 45 will read out reflected light from two of the first patterns
76a. In this state, both electro-optical sensors 56a, 56b will detect the largest amount of
light. Then, if the selector 73b is aligned with the next mark, the electro-optical sensor 56b
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including a plurality of magnetic poles whose polarities are sequentially
different, a plurality of serially connected coils that are arranged around
the circunference of the rotor, and 20 a switch connected to both ends of
the plurality of serially connected coils, and the spool control portion
Includes a circuit board on which the plurality of coils are nounted. 25 3.
The spool braking device set forth in claim2, wherein the circuit board

i ncl udes a program according to which the predeterm ned braking

char act eph3lid leftlsmedm:@gm EIB%Il‘lJe pﬁsﬂbﬁ’éd QERE i5Rd phgh 788 aRd @dedt @ sBengrount ed

on a fishing rod, ri sing reel unit having a handle and adapted to
be mount BoBH qfrhéht |b§ ﬁhﬁgle%@l-omgal sensgr 8¢po®1 the wighhgidhwil be pesitinged Phe i s

adapted {. slégor{m&%ﬁ%%telﬁﬁ d%%gpilm%@ﬂ &gléh?.tﬁ}eaé?)ls%on of the brake switch knob

43 will be identified by combining these detected light amounts.

[0084] The condenser element 57 employs, for example, an electrolytic condenser, and
is connected to a rectifier circuit 58. The rectifier circuit 58 is connected to the switch
element 63, and both converts alternating current from the spool brake unit 40 to direct
current (the spool brake unit 40 has the rotor 60 and coils 62 and functions as an electric
generator) and stabilizes the voltage to be supplied to the condenser element 57.

[0085]  Note that the rectifier circuit 58 and the condenser element 57 are both
provided on the circuit board 70. As shown by the dots in Figures 4 and 5, both the circuit
board 70 and the electrical components (such as the microcomputer 59) mounted on both
sides of the circuit board 70 are covered with a molded insulating coating film 90 made
from a synthetic resin insulating material that is colored so that light will only partially
pass through the molded insulating coating film 90. As shown in Figure 4, the molded
insulating coating film 90 is formed not only on the upper and lower surfaces of the circuit
board 70, but also formed on the edge portion 70a at a thickness that is thinner than that of
the other portions (e.g., a thickness from 0.2 mm to 0.6 mm). Thus, by forming an
insulating coating film on the edge portion 70a having a thickness that is thinner than that
of the other portions, the edge portion 70a of the circuit board 70 can prevent delamination
of the molded insulating coating film 90 without taking up too much space. In addition,
the intrusion of liquid from the edge portion 70a of the circuit board 70 to the interior of
the circuit board 70 can be prevented.

[0086] The insulating coating film 90 is formed by a known process such as a hot melt
molding process, in which a resin raw material is injected into a mold 101 (Figure 13) in
which the circuit board 70 having electrical components such as the microcomputer 59 and
electro-optical sensors 44, 45a, 56b is set. However, the insulating coating film 90 is not
formed on the front and rear sides of regions 95 on which head portions 92a of the screws
92 are disposed, or on the light emitting portions of the lights 44a, 56¢ and receptor
portions of the receptors 44b, 56d of the electro-optical sensors 44, 55a, 56b. In addition,

the molded insulating coating film 90 is not formed on a region on which an external
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nounted on the reel unit so.as to be rotatable by the handle; and a first
spool braking device nounted on the reel unit so as to be at | east
partially exchangeable, the first spool braking device having a first spool
braking portion that is adapted to brake the spool according to a first
predet erm ned braking characteristic, and a first device identification
portion that indicates the first predeterm ned braking characteristic. 10
5. The dual bearing reel set forth in claim4, wherein the first spool

braki ng devit€eonnB@bt9e farhdd. The &AM iBQIMHIHR! coR@id fiBN90 halot Fmepenat i vel y
coupled to . the first spool braking portion and configured to electrically
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spool i noadsosternalelewict komnebiop 06 of irspe:t hathengr Adt e diRuhtiea aomrine spool .
condition during the manufacture of the circuit board 70. Note that when the inspection of
the circuit is éompleted, an insulating coating film 90 is additionally formed by a known
process, for example a hot melt spray process, on the region on which the external device
connector 96 is formed.
[0087]  Asshown in Figure 5A, different thicknesses of the insulating film 90 are
formed on four regions on the surface of the circuit board 70, the four regions including an
inclined first region 97a on which the electro-optical sensors 44 are disposed, a second
region 97b that has, for example, a thickness of approximately 3.3 mm and on which the
condenser element 57 and the rectifier circuit 58 are disposed, a third region 97¢ that has,
for example, a thickness of approximately 2.5 mm around the periphery of the coils 62,
and a fourth region 97d that has a thickness of, for example, approximately 1 mm.
[0088]  Inthe first region 97a in which a light emitting portion of the light emitting
portion 44a and a receptor portions of the receptor 44b of the electro-optical sensor 44 are
disposed, as shown in Figures 4 and 14, the molded insulating coating film 90 is formed
such that it is inclined from the third region 97c toward the outer peripheral edge of the
circuit board 70 so that the light emitting portion 44a and the receptor 44b are bundled
together.
[0089]  As shown in Figure 5B, on the rear surface of the circuit board 70, different
thicknesses of the insulating film 90 are formed on four regions, the four regions including
an inclined first region 98a that has, for example, thicknesses of approximately 2.2 mm
and approximately 1.8 mm and on which the two electro-optical sensors 56a, 56b are
disposed, a second region 98b that is divided into two portions has, for example, a
thickness of approximately 2.8 mm, and on which the microcomputer 59 and the switch
element 63 are disposed, and a third region 98c that has a thickness of, for example,
approximately 1 mm.
[0090] With the light emitting portions of the lights 56c and the receptor portions of
the receptors 56d of the electro-optical sensors 56a, 56b, the molded insulating film 90 is
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20 7. The dual bearing reel set forth in claim5, wherein the first spool
braki ng portion includes a rotor arranged in a rotational direction of the
spool the spool, the rotor including a plurality of nmagnetic pol es whose
polarities are sequentially different and rotates in association with the
spool, 25 a plurality of serially connected coils are disposed spaced apart
fromthe rotor, and a switch connected to both ends of the plurality of
serially connected coils, and the first spool control portion includes a

circuit Beafed s0ch thii 1B thifleeld oftBE hoYdedlinRati@ichati RO 186 first Bpion The
dual bearing reel set forth in claim?7, wherein the circuit board includes
a pr ogr affaBcbfercaignils hght emitting pprtisas 6e mdiadheiearaterg 56d. The thickness

around the light emitting portions56c is approximately 2.2 mm, while the thickness around
the receptors 564 is, for example, approximately 1.8 mm. The molded insulating film 90 is
also formed such that the first region 98a projects from the third region 98¢ in a direction
away from the circuit board 70 so that the two sensors 56a, 56b are bundied together. Thus,
by bundling the light emitting portions and the receptors 44a, 56¢, 44b, 56d and the two
optical sensors 56a, 56b together, the shape of mold 101 that forms the molded insulating
coating film 90 is formed such that the molded insulating coating film 90 covers the
electrical components such as the light emitting portions 44a, 56c, the receptors 44b, 56d,
the microcomputer 59 and the switch element 63, can be simplified, and molding costs can
- be reduced.
[0091]  Furthermore, the molded insulating coating film 90 is formed on the first
regions 97a, 98a so that the molded insulating coating film 90 surrounds the peripheries of
the light emitting portions 44a, 56c and the receptors 44b, 56d in tubular shapes, and that
the tops of the molded insulating coating film 90 are open. A portion of the molded
insulating coating film 90 that surrounds the light emitting portions and the receptor
portions of the light emitting portions and receptors 44a, 56¢, 44b, 56d in tubular shapes
function as a light shield with respect to other light emitting portions and receptors.
[0092] A water-repelling layer is formed on the inner circumferential surface of the
tubular portions of the molded insulating coating film 90 and on the lights and receptor
portions by, for example, spraying water repellant thereon. Thus, it will be difficult for
moisture to remain because the light emitting portions and receptor portions are
surrounded with tubular shapes, even if moisture adheres to the inner peripheral surfaces
of the tubular portions. Thus, contamination caused by the deposit of impurities contained
in moisture can be controlled, and declines in the efficiency of the light emitting portions
and the receptor portions of the light emitting portions and receptors caused by such
contamination can be controlled.
[0093] The reason why the insulating coating film 90 is not formed on the regions 95
on which the head portions 92a of the screws 92 are to be disposed is because if the
insulating coating film 90 is formed on the regions 95 on which the head portions 92a of
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characteristic is determ ned. The dual bearing reel set forth in claim4,
wherein the first spool braking portion is configured to assune one of a
plurality of braking patterns, the first spool braking device further
includes a first indicator portion which allows a user to select one of the
plurality of braking patterns, and 10 the first identification portion

I ncl udes a color of a surface of the first indicator portion. 10. The dual
bearing reel set forth in claim4, further conprising a second spool

braki ng devdceRvsIpuaE afkpedd! e iistRiting Rbitingilaso( RilbelahinaRakik Wwadsdthddl | y 15
exchangeable with the tirst spool braking device, the second spool braking
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pr edet er oardd0bOakhagthemiamd cif ¢lid 18fiofis 95 on which the head portions 92a of the
screws 92 are disposed are not covered with the insulating coating film 90, the head
portions 92a will not come into contact with the insulating coating film 90 when the
screws 92 are screwed into the circuit board 70. Accordingty, the insulating coating film
90 will not delaminate, and it will be difficult for bad insulation due to delamination to
occur.
[0094] In addition, if the insulating coating film 90 covers the light emitting portion of -
the light emitting portions 44a, 56¢ and the receptor portions of the receptors 44b, 56d of
the electro-optical sensors 44, 55a, 56b, the amount of light that is emitted from the light
emitting portions 44a, 56¢, the amount of light reflected from the read-out pattern 76 and
the identification patter, and the amount of light received by the receptors 44b, 56d will be
reduced, and thus the light may not be correctly detected by the receptors 44b, 56d, even if
these components are covered with a transparent insulating coating film.
[0095] However, in the present embodiment, a reduction in the light that radiates from
the light emitting portions 44a, 56¢ and is reflected by the patterns 76 can be prevented
because the light emitting portions 44a, 56¢ and the receptors 44b, 56d are not covered by
the insulating coating film 90. Because of this, it will be difficult for operational errors in
the electro-optical sensors 44, 56a, 56b to occur due to a fading of light received by the
receptors 44b, 56d, or the wrong light being received by the receptors 44b, 56d. In
addition, the peripheries of the light emitting portions 44a, 56¢ and receptors 44b, 56d are
shielded with the insulating coating film 90 that ms made of a colored synthetic resin,
which is difficult for light to pass through. Furthermore, the insulating coating film 90 is
formed in a tubular shape so that the insulating coating film 90 surrounds the peripheries
of the lights 44a, 56¢ and the receptors 44b, 56d of the electro-optical sensors 44, 56a, 56b
with the tops of the tubular shapes being open. Thus, it will be difficult for the light
emitting portions 44a, 56¢ and the receptors 44b, 56d to emit light to or receive light from
the surrounding areas. Therefore, even though the light emitting portions 44a, 56¢ and the
receptors 44b, 56d are disposed close to each other, it will be difficult for light io be
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20 11. The dual bearing reel set forth in claim210, wherein the first and
second spool braking devices are of a sane type. -36
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at a low temperature and a low pressure via a hose 106.

[0098]  Asshown in Figure 14, the mold 101 is donut shaped, and includes an upper
mold 101a and a lower mold 101b. The mold 101 includes a molding space in between the
upper mold 101a and the lower mold 101b, in which the circuit board 70 on which
electronic components such as the microcomputer 59 are mounted is positioned. The mold
101 has a molding space 102 in between the upper and lower molds 101a and 101b, such
that circuit board 70 with various electronic components attached thereto can be
positioned within the molding space 102, and that the molded insulating coating film 90
can be formed between the circuit board 70 and the electronic components. Here, there is
no gap formed between the circuit board 70 and the electronic components in regions 95
on which the head portions 92a of the screws 92 of the control board 70 are to be disposed,
so that the molding insulating coating film 90 will not be formed on the regions 95.
Because an insulating coating film is already formed on the coils 62, the molded insulating
coating film 90 will not be formed thereon in this molding process. In addition, the coil
holder 69 is used in order to seal the positioning and the gaps of the mold 101.
Furthermore, a plurality of projections 101c that contact with the light emitting portions
and receptor portions are provided on the mold 101, so as to surround the light emitting
portions and réceptor portions of the electro-optical sensor 44 and the electro-optical
sensors 56a, 56b with tubular spaces which are open at the tops thereof. Moreover, a large
recessed portion is formed so as to include the peripheries of the electrical components
such as the light emitting portion 44a and receptor 44b of the electro-optical sensor 44, the
two electro-optical sensors 56a, 56b, the microcomputer 59, and the switch element 63, so

that these elements are covered together by the molded insulating coating film 90. The
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on the rear surface are formed in the recessed portion. This allows the shape of the mold
101 to be simplified and molding costs to be reduced.
[0099] As shown in Figure 15, when the molded insulating coating film 90 is to be
formed, the circuit board 70 having the electronic components and the coils 62 that are
mounted on the circuit board 70 is positioned and set in the lower mold 101b. Then, the
upper mold 101a is mounted on the lower mold 101b, such that the circuit board 70 is
clamped. In this state, a melted hot melt sealant is supplied to the upper and lower molds
101a, 101D at, for example, a low temperature of between 140 and 200 degrees centigrade
and a low pressure of 2 to 5 MPa from the applicator 105 of the hot melt processing device
via the hose 106. As a result, the hot melt sealant will be supplied to the gaps between the
upper and lower molds 101a, 101b and the circuit board 70 and the electrical components.
Then, when the hot melt sealant is cooled, the circuit board 70 is removed from the mold
101. At this time, the molded insulating coating film 90 will be formed on both surfaces of
the circuit board 70. In addition, the regions 95 in which the head portions 92a of the
screws 92 are to be disposed, the regions 97 in which the light emitting portions and the
receptor portions of the electro-optical sensors 44, 56a, 56b are to be disposed, and the
regions in which the external device connector 96 are to be disposed, are masked by the
mold 101, so that the molding insulating coating film 90 is not formed there.
[00100]  After the molded insulating coating film 90 is formed, the electronic circuit
will be inspected with the molded insulating coating film 90 formed thereon. When
conducting an inspecﬁon, four pins of an inspection device are connected o each terminal
96a-96d of the external device connector 96. The results of the measurements are checked
to determine whether or not they have the desired values. The circuit inspection and the
inspection of the insulation are performed simultaneously. When the inspection is
completed, additional insulating coating film is formed on the external device connector
96 by a hot melt spray process.
[00101] By covering each unit on the circuit board 70 in this manner with an insulating
coating film 90 made of an insulating material, liquids can be prevented from entering the
electrical components such as the microcomputer 59. Moreover, in this embodiment, it

will be unnecessary to replace the electric power source because the electrical power that

-05-




10z 10z 10z;
10%2& ()-1"10%& ()-z& "10%& ()-z& "10%& () -z&<=s>?@ABdAENMbC8z
10zS"10% & () -%5"10%& ()-9%6"10% & ()-9%6"10% & ()-%6"10%\ & () - 96" 10% & () -
%8Bs DDDDDDFxmbC8z 10zS! 10% &' ()- 10z 10z 10z;
10% & ()-0"10%v& ()-0"10%& ()- #/:10%& ()- FRGAI MNNNNNAYNC8z 10z 10z 10z
10z; 10% & ()-3"10%& ()-"3"10%& ()-"3"10%& ()-"S'10%& () -
NG S( UAVMXQXRXSXE: /

is generated will be stored in the condenser element 57 and this electrical power will be

used to operate the controller 55 and the like. Because of this, the sealing of the insulating
coating film 90 can be made permanent, and problems caused by bad insulation can be
further reduced.

[00102] OPERATION AND FUNCTION OF THE REEL DURING ACTUAL FISHING

[00103] When casting, the clutch lever 17 is pressed down to place the clutch
mechanism 21 in the clutch off position. In this clutch off state, the spool 12 can rotate
freely, and the fishing line will unwind from the spool 12 at a full speed during casting due
1o the weight of the tackle. When the spool 12 rotates due to casting, the magnets 61 rotate
around inside the inner peripheral sides of the coils 62, and if the switch element 63 is on,
an electric current will flow through the coils 62, and the spool 12 will be braked. During
casting, the rotational speed of the spool 12 will gradually become faster, and will be
gradually reduced if a peak is exceeded.

[00104] Here, even if the magnets 61 are disposed near the bearing 26b, it will be
difficult for the bearing 26b to become magnetized because the magnetic washer member
66 is disposed between the magnets 61 and the bearing 26b and because there is a gap of
2.5 mm or greater between the magnets 61 and the bearing 26b. Thus, the ability of the
spool 12 to rotate freely will improve. In addition, it will be difficult for cogging to occur
and the ability of the spool 12 to freely rotate will improve even more because the coils 62
are coreless coils. '

[00105] When the tackle lands in the water, the clutch mechanism 21 will be placed in
the clutch on state by rotating the handle 2 in the line winding direction and by the clutch
return mechanism (not shown in the figures). Then, the reel unit 1 will be palmed to await
a bite from a fish.

[00106] In addition, in the event that the spool brake mechanism 25 is to be exchanged
with another mechanism, the first cover 6 will be removed to expose the spool support
portion 13 to the exterior. Then, the spool support portion 13 that is screwed to the
periphery of the opening 8a will be removed from the side plate 8. This allows the spool
brake mechanism 25 to be removed from the reel unit 1 together with the spool support
portion 13. Then, another spool support portion on which another spool brake mechanism

having different braking characteristics is mounted will be mounted on the side plate 8 on
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In addition, the different spool brake mechanism has a color that is different from the
standard color of the knob unit 73, and thus one can easily recognize from the exterior that
this spool brake mechanism has different braking characteristics.

[00107] CONTROL OPERATION OF THE CONTROLLER
[00108] Next, the brake control operation performed by the controller 55 during casting
will be described with reference to the control flowcharts of Figures 9 and 10 and the
graphs in Figures 11A, 11B, and 12.
[00109] Initialization occurs at Step S1 when the spool 12 rotates due to casting, the
condenser element 57 starts storing electric power, and an electric power starts being
supplied to the controller 55. Here, various flags and variables are reset. In Step S2, it is
determined whether or not a braking mode BMn has been selected by the brake switch
knob 43 (n is an integer between 1 and 8). At Step S3, the braking mode that was selected
is set as the braking mode BMn. When this occurs, a duty ratio D that corresponds to the
braking mode BMn will be read out from the ROM inside the controller 55. At Step S5, a
rotational speed V of the spool 12 at the time the casting begins is detected through pulses
from the rotational speed sensor 41. At Step S7, tension F alﬁplied to the fishing line
released from the spool 12 is computed.
[00110] Here, the tension F can be determined from the rate of change of the rotational
speed of the spool 12 (Aw/At) and the moment of inertia J of the spool 12. When the
rotational speed of the spool 12 changes at a certain point, the difference between the
rotational speed of the spool 12 at the time of rate change and the rotational speed when

~ the spool 12 freely and independently rotates without receiving tension from the fishing
line is due to rotational drive force (torque) generated by the tension from the fishing line.
If we assume that the rate of change of the rotational speed at this time is (A@/At), then the
drive torque T can be expressed as equation (1) below.
[00111] T=Jx(Ao/At) « + < + - (1)
[00112] If the drive torque T is determined ﬁ‘om the equation (1), the tension from the
radius of the point of application of the fishing line (normally 15 to 20 mm) can be
determined. It is known that if a large braking force is applied when this tension is at or
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below a predetermined value, the attitude of the tackle (lure) will reverse and stabilize just
before the rotational speed reaches the peak rotational speed of the spool 12 and the tackle
will fly. The following control is carried out in order to brake the spool 12 just before its
peak rotational speed and make the tackle fly with a stable attitude. In other words, a
strong braking force will be applied to the spool 12 for a short period of time at the
beginning of casting to make the tackle reverse, and after this the spool 12 will be braked
with a braking force that gradually weakens to a constant amount during casting. Finally,
the spool 12 will be braked with a braking force that gradually weakens until the number
of rotations of the spool 12 falls below a predetermined value. The controller 55 will carry
out these three braking processes.
[00113] In Step S8, it is determined whether or not the tension F computed by the rate
of change of the rotational speed (Aw/At) and the moment of inertia J is at or below a
predetermined value Fs (for example, a value in a range between 0.5N and 1.5N). If the |
tension F exceeds the predetermined value Fs, then the process moves to Step 89, where
the duty ratio D is set to 10 (i.e., the swﬁch element 63 is turned on for only 10% of a
cycle), and the process returns to Step S2. When this occurs, the spool brake unit 40
slightly brakes the spool 12. The spool control unit 42 will stably operate because the
spool brake unit 40 generates electricity.
[00114] Ifthe tension F is at or below the predetermined value Fs, then the process
moves to Step S10. In Step S10, where a timer for measuring a time period T1 (herein
after referred to as timer T1) is started. This timer T1 determines the length of time during
which a first braking process will be applied that brakes the spool 12 with a strong braking
force. At Step S11, it will be determined whether or not the timer T1 has timed out. If the
timer T1 has not timed out, then the process moves to Step S13 and the first braking
process is carried out during casting until the timer T1 times out. As shown by the

| hatching in the lower left portion of Figure 11A, this first braking process brakes the spool
12 with a fixed first duty ratio Dnl for only the time period T1. This first duty ratio Dn1 is
for example 50 to 100% duty (the switch element 63 is on for 50% to 100% of the entire
cycle), and preferably in a range between 70 to 90% duty, and changes depending upon
the rotational speed V detected at Step S5. In other words, the first duty ratio Dnl isa
value that is computed by multiplying a function f1(V) of the spool rotational speed V at
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the beginning of casting by a duty ratio DnS that is predetermined in accordance with the
braking mode. In addition, the time period T1 is preferably in a range of between 0.1 to
0.3 seconds. When braking occurs within this time range, it will be easier to brake the
spool 12 before the spool 12 reaches its peak rotational speed.
[00115]  The first duty ratio Dnl is shifted up or down depending upon the braking
mode BMn. In this embodiment, when the braking mode is at the highest vatue (n=1), a
duty ratio D11 will be the maximum and will gradually decrease from this point. When a
strong braking force is applied for a short period of time as described above, the attitude of
the tackle will reverse from its fishing line engagement portion, and the tackie will fly
with the fishing line engagement portion being in front. When this occurs, the attitude of
the tackie will be stable, and thus the tackle will fly further.
[00116] On the other hand, when the timer T1 times out in Step S11, the process moves
from Step S11 to Step S12. At Step S12, it will be determined whether or not a timer for
measuring a time period T2 (hereinafter referred to as timer T2) has already started. If the
timer T2 has started, then the process moves to Step S17. If the timer T2 has not started,
then the process moves to Step S14 and the timer T2 is started. The timer T2 determines
the length of time during which a second braking process will be carried out.
[00117] At Step S17, it will be determined whether or not the timer T2 has timed out. If
the timer T2 has not timed out, then the process moves to Step S18 and the second braking
process is carried out until the timer T2 times out. As shown by the hatching indicated as
T2 in the lower portion of Figure 11A, the second braking process brakes the spool 12
during a second predetermined time period T2 at a duty ratio Dn2 that changes by rapidly
dropping at first, then gradually dropping, and finally remaining at a constant value. The
minimum value of the duty ratio Dn2 is preferably in a range of between, for example, 30
and 70%. In addition, the second predetermined time period T2 is preferably between 0.3
to 2 seconds. Like the first duty ratio Dnl, the second predetermined time period T2 also
changes according to the spool rotational speed V at the beginning of casting. For example,
the second predetermined time period T2 is calculated by multiplying a function f2(V) of
the spool rotational speed V at the beginning of casting with a predetermined time period
TS.
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[00118] In addition, a brake correction process like that shown in Figure 10 1s carried
out in the second braking process and a third braking process for the purpose of cutting
extraneous braking force. In Step S31 of Figure 10, a correction tension Fa is set. The
correction tension Fa is a function of time and is expressed as shown by the dotted and
dashed lines in Figure 12. The correction tension Fa is set such that it gradually declines
over time. Note that in Figure 12, a graph of the correction process in the third braking
process is illustrated.
f00119] The speed V is read in at Step S32. At Step S33, the tension F is computed in
the same manner as in Step S7. At Step S34, a criterion expressed by the following
equation (2) is computed from the tension obtained in Step 833, At Step S35, it is
determined whether or not brake correction is needed from the criterion.
C=SSax (F - S8d x rotational speed) - (AF/At) * *+ * + (2}
Here, S5Sa, SSd are coefficients with respect to the rotational speed (rpm), which is
for example 50. In addition, SSd is 0.000005.
[00120] When the results of equation (2) are positive, in other words when it is
determined that the computed value of the tension F exceeds the set tension Fa by a large
amount, then it is determined in Step S35 that the answer is "Yes", and the process moves
to Step S36. At Step S36, the second duty ratio Dn2 that was set in advance will be
corrected by subtracting a fixed amount Da therefrom by the next sampling cycle
(normally each rotation).
[00121] At Step 521, it is determined whether or not the speed V is at or below a brake
completion speed Ve. If the speed V exceeds the brake completion speed Ve,. then the
process moves to Step S22. The third braking process is carried out at Step S22.
[00122]  As shown by the vertical hatching in Figure 11A, the third braking process
brakes the spool 12 with a duty ratio Dn3 that changes over time like the second braking
process and, in which the rate of reduction gradually becomes smaller. Then, the process
returns to Step S11. The process continues Steps S11-S21 until the speed V is at or smaller
than the brake completion speed Ve at Step S21. The brake correction process is also
executed in the third braking process.
[00123] If the speed V is at or below the brake completion speed Ve at Step S21, then
the process returns to .Step S2. '
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[00124] Here, if the spool 12 is braked with a strong braking force before the rotational
speed of the spool 12 reaches its peak, tension that was at or below the first predetermined
value Fs will be rapidly increased, backlash will be prevented, and the tackie will fly in a
stable manner. Because of this, backlash can be prevented, the attitude of the tackle can be
stabilized, and the tackle can be cast out further.
[00125] In addition, because the spool is controlled in three braking processes with
different duty ratios and braking times in accordance with fhe rotational speed of the spool
at the beginning of casting, the spool will be braked with duty ratios and braking times that
differ depending upon the rotational speed of the spool, even when the settings are the
same. Because of this, it will be unnecessary to manually adjust the braking force even if
casting is performed with different spool rotational speeds, and thus the burden on the
fisherman can be reduced.
[00126] In addition, when another brake mechanism that has different braking
characteristics is used, the braking operation can be performed as shown in Figure 11B.
This spool brake mechanism has braking characteristics in which the braking force during
the time period T1 is larger than that in the standard spool brake mechanism shown in
Figure 11A, although other braking characteristics are the same. This other spool brake
mechanism, for example, is used with fishing line such as one made of fluorocarbons, that
has a density larger than that of standard nylon fishing line if they are of the same type of
fishing line. Thus, if a heavy fishing line is used, it will be generally necessary to operate
the knob unit 73 and increase the braking force. However, if the braking force is increased,
the braking force will have to be set very strong, and thus the flying distance of the tackle
may be harmed after the initial rise. In order to prevent this problem, the spool brake
mechanism will be exchanged with one in which only the first braking force can be made
large during the time period T1.
[00127] OTHER EMBODIMENTS
[00128]  (a) In the aforementioned embodiment, an insulating coating film is simply
additionally formed on the external connector 96 by the hot melt spray process after the
first molded insulating coating film is formed. However, as shown in Figure 16, a non-~
molded insulating coating film 98 may be formed on the surface of the molded insulating

coating film 90 by an immersion process. The non-molded insulating coating film 98 is
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formed as described below. When the inspection of the circuit is completed, the regions 95

in which the head portions 92a of the screws 92 are disposed, and the light emitting
portions of the lights 44a, 56¢ and the receptor portions of the receptors 44b, 56d of the
electro-optical sensor 44, 56a, 56b are masked with tape or by printing. Then, the masked
circuit board 70 is immersed in a tank which contains a liquid synthetic resin, and the
masked circuit board 70 is then removed from the tank and subjected to a hardening
Iprocess in order to form the non-molded insulating coating film 98 on the surface.

[00129]  Thus, the insulating performance can be further improved by forming the non-
molded insulating coating film 98 on a surface on which the molded insulating coating
film 90 was formed and/or on a surface on which the molded insulating coating film 90
was not formed.

[00130]  (b) In the aforementioned embodiment, the only braking characteristic that will
change when the spool brake mechanism is replaced with another spool brake mechanism
is the braking force during the time period T1. However, it is also possible to change the
length of the time periods T1 or T2, or change at least one level of braking force during
the time period T2, or shift the entire braking force upward or downward.

[00131] (c) In the aforementioned embodiment, a dual bearing reel having spool brake
mechanisms with the same form but different braking characteristics was described as an
example. However, the present invention can be applied to, for example, a dual bearing
reel in which a centrifugal braking device and a magnetic braking device having different
braking charactertstics can be exchanged for one another. In this situation as well, a device
identification portion that makes the spool brake mechanism visible from the exterior can
be provided on the spool braking devices.

[00132]  (d) In the aforementioned embodiment, the device identification portion is
embodied as the color of the knob unit 73. However, the device identification portion of
the present invention is not limited thereto, and may be any structure or method that
allows one to confirm the type of the spool braking device from the exterior when
mounted on the reel unit. For example, the device identification portion may be the color
or shape of the spool that indicates different braking characteristics and is visible when the

spool is to be exchanged.
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characteristic of a spool braking device when the spool braking device is exchanged with
another spool braking device having different braking characteristics.
[00134]  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 invention should be
interpreted relative 1o a device equipped with the present invention,
[00135]  The term “configured” as used herein to describe a component, section or part
of a device includes hardware and/or software that is constructed and/or programmed to
carry out the desired function.
[00136] Moreover, terms that are expressed as "means-plus function" in the claims
should include any structure that can be utilized to carry out the function of that part of the
present invention.
[00137]  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. For example, these terms can be construed as including
a deviation of at least + 5% of the modified term if this deviation would not negate the
meaning of the word it modifies.
[00138]  This application claims priority to Japanese Patent Application No. 2004-
025915. The entire disclosure of Japanese Patent Application No. 2004-025915 is hereby
incorporated herein by reference.
[00139]  While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent to those skilled in the art from this disclosure that various
changes and modifications can be made herein without departing from the scope of the
invention as defined in the appended claims. Furthermore, the foregoing descriptions of
the embodiments according to the present invention are provided for illustration only, and

not for the purpose of limiting the invention as defined by the appended claims and their

equivalents. Thus, the scope of the invention is not limited to the disclosed embodiments.
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WHAT IS CLAIMED IS:

1. A spool braking device adapted to be exchangeably mounted in a dual

bearing reel, the spool braking device being adapted to brake rotation of a spool and
5  comprising:

a spool braking portion that is adapted to brake the spool according to a
predetermined braking characteristic;

a spool control portion that is operatively coupled to the spool braking portion and
configured to control the sp601 braking portion; and

10 a device identification portion that indicates the predetermined braking

characteristic.

2. The spool braking device set forth in claim 1, wherein
the spool braking portion includes
15 a rotor that is arranged in a rotational direction of the spool, the rotor
including a plurality of magnetic poles whose polarities are
sequentially different,
a plurality of serially connected coils that are arranged around the
circumference of the rotor, and
20 a switch connected to both ends of the plurality of serially connected coils,
and
the spool control portion includes a circuit board on which the plurality of coils are

mounted.

25 3. The spool braking device set forth in claim 2, wherein
the circuit board includes a program according to which the predetermined braking

characteristic is determined.

4. A dual bearing reel adapted to be mounted on a fishing rod, comprising:

30 a reel unit having a handle and adapted to be mounted on the fishing rod;
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a ﬁrst spool braking device mounted on the reel unit so as to be at least partially
exchangeable, the first spool braking device having
5 a first spool braking portion that is adapted to brake the spool according to
a first predetermined braking characteristic, and
a first device identification portion that indicates the first predetermined

braking characteristic.

10 ‘5. The dual bearing reel set forth in claim 4, wherein
the first spool braking device includes a first spool control portion that is
operatively coupled to the first spool braking portion and configured to electrically control
the first spool braking portion.

15 6. The dual bearing reel set forth in claim 5, wherein
the first spool control portion is configured to set a braking force with which the
first spool braking portion brakes the spool in accordance with a type of the fishing line

mounted on the spool.

20 7. The dual bearing reel set forth in claim 5, wherein
the first spool braking portion includes
a rotor arranged in a rotational direction of the spool the spool, the rotor
including a plurality of magnetic poles whose polarities are
sequentially different and rotates in association with the spool,
25 a plurality of serially connected coils are disposed spaced apart from the
rotor, and
a switch connected to both ends of the plurality of serially connected coils,
and
the first spool control porﬁon includes a circuit board on which the plurality of

30  coils are mounted.
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8. The dual bearing reel set forth in claim 7, wherein
the circuit board includes a program according to which the predetermined braking

characteristic is determined.

9. The dual bearing reel set forth in claim 4, wherein

the first spool braking portion is configured to assume one of a plurality of braking
patterns,

the first spool braking device further includes a first indicator portion which allows
a user to select one of the plurality of braking patterns, and

the first identification portion includes a color of a surface of the first indicator

portion.

10.  The dual bearing reel set forth in claim 4, further comprising
a second spool braking device mounted on the reel unit so as to be at least partially
exchangeable with the first spool braking device, the second spool braking device having
a second spool braking portion that is adapted to brake the spool according
to a second predetermined braking characteristic, and
a second device identification portion that indicates the second

predetermined braking characteristic.

11.  The dual bearing reel set forth in claim 10, wherein

the first and second spool braking devices are of a same type.
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