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; CDEFe3el ~~<. j x6TlI >BRAKI NG DEVI CE FOR A DUAL BEARI NG REEL BACKGROUND OF THE
| NVENTION Field of the Invention [000l ] The present invention relates to a
braki ng device. Mre particularly the present invention relates to a
braki ng device for a dual bearing reel that brakes a spool rotatively
mounted to a reel unit. Background Information [0002] A braking device is
provi ded in dual BRAKING DEMICEH FOfeA DUALABEARING®EEIand in
particular is provided in bait casting reels in which tackle or the like is
~mounted to the end of a fBARKGROUND @ dTHRINVENTION order to prevent a
backl ashdur i asti.ng. Many of these conventional braking devices are of
ghe:lligfﬁp%vee}ngﬁi ch use centrifugal force or magnetic force.

However, [g0oeghani T préfapinvirtrisl reBtcd 2 b Ge&imdvi@e MR partRuRkiyiEe pREGE t hat
i's in proportion to the rotational speed of the rotor "or the square of the
r ot at i on#lvestietelatestd attmaking dereecaion 2 idpaldiearing et thatnakesat spophuesativhlen it is
not need i use a reduction in the distance in which the lure
Wil | flyggﬁgﬁﬁé§§?3¥P§%03] Accordingly, electrically controlled braking

. devi ces Baekgdtomninfoimdatienart in which an electricity generati on nmechani sm
IS provigfd betmegn t he 'spoql and the reel unit, and which can be

el ect ri cdf4%¢] cont Prkingreveceds pioyidedrin dpalbeprieg reslsd orler takyaketbeispepl, as seen

for exa < : | h o0 i i l.- [ 0004]
Convent | e etk e AR B bl PRNLE R D LERE P g o 100 o
el ect ri cilteendeferfahingiintund tasoout inatrddrie predest wbackigsieduriiy as@gg Many he
spool and coi | arrangéad on the reel gﬁ{}lré? a rotational speed detection

devi ce t RhiNetfetamypR fﬁ%mgldﬁﬁﬁ%ﬁ arg g Chfnl’i‘éal_s%%l“{hi%_&eée’étﬁﬁlgabl devi ce
that congged &ﬁgﬁwﬁhg&r{:&' Fdlvetdt! ﬁl%a{arﬁcté?épt(;oll Miﬂgrﬁem@s &ﬁkrlggnémt% magnet s

fixedly attached’to the spool shaft, and the coll" I's noun to the reel
~uni t suchraking fordeghattihim propirtips torihe adthBonah spded of feobtos bafte strareof then, and

al so nounted such that. the coil| .is .di sposed around the.peripher .t he
gt - itont kel i e Splsdtkit SHG Fronch i R e oLt Biinged
t o manuakday catdeUsStedidiRnlih el dgad @i YhichBe RRBWIRIydMEnCBstl ncl udes a circuit
board that is attached to the reel unit, and a controller, e.g., a

m cropr of930r . Aererdinglyndectrieailyteontralledbrakinigidepices ate kivonen @i thewrttinboar d i s
attached t he. i nn i surface.of .the re uni t .at _a .position, apart
fromt hewg]%célo ecl)‘!f'cr&{']ﬁ{é' §eélell%t1§% fl}e,%ﬁaélﬁsdn ilsspr%lﬁiﬁgk?tg’&e’? gesRaol A Itﬁ%ﬂ?e]aurﬁgad
wire. -land W8¥%hn Yétlectrhallptaneiiedtd adied teobriRinbiforabuaentdsans akiseeh it is
necessary to connect the coil with the circuit board with a lead wire

because {H&EXampeuntanpsselatent dipppeation Rubligationdi§-332430ay from t he spool - and
b 8 . . ! . Spoo.
ccause Tdaf Ol | CORYRRord bl RORles HfLde JHrhBHE hitBhonf ool Inclli T C11 |

board i s connecte wth a WTre in a earing reel that
i s used kkctriotyemarstiamfuntticohthbthaclades 4 magat stragyed onahe gool end 4 bl
insulation on,the lead wire wi.ll easi I(% det er,i Qrat&ilg. I\/brefglver, .the coil
must be ABHECERnEe tarkunh giroigHonal spepdidstectipn deice batdaioot be refatioRflint ed t o

the reel syiilof BROBESE akd' cGftid] dbPicaMANEGH oW thE @%c{rﬁﬁll c&ﬁ%{ th%ijﬁ&v%]ﬁlathet he

coil is novable in the spool shaft direction. This conplicates the assenbly

of the dewil.cEhe magnet is fixedly attached to the spool shaft, and the coil is mounted to the reel
unit such that that the coil is movable in the spool shaft direction, and also mounted such
that the coil is disposed around the periphery of the magnet. Thus, the distance between
the coil and the magnet can be changed to manually adjust the braking force. The control
device includes a circuit board that is attached to the reel unit, and a controller, e.g., a
microprocessor, that is mounted to the circuit board. The circuit board is attached to the
inner side surface of the reel unit at a pOsiﬁon apart from the spool of the reel unit, and is

connected to the coil by a lead wire.




[0006] In view of the above, it wll be apparent to those skilled in the
‘art fromthis disclosure that there exists a need for an inproved braking
device for a dual bearing reel that overconmes the aforenentioned probl ens
in the art. This invention addresses this need in the art as well as other
needs, which will becone apparent to those skilled in the art fromthis
- di scl osuf@OSSUMRY tkigaidtdim dnivfdddotideftipl/donfguatipedt isakcdskary po esmett
invention is.to reduce the poqr insulation between the ¢oil. and.the circuit
board aniPSfaievith &sggrymﬁ Bl S8t 52 Ve Breatse theiteut E?‘Hé(b% sposgl 1t ng
devi ce f gpsifofitdy RERAMhOEhdof Shd REERNthEoil Mobdkinthd %boﬁgﬁﬁqﬁree&o&. he present
invention is a device that brakes a spool that 1s rotatively nounted to a
reel uni Thusirdhe eituiidegrdis spansicted takierngilumiilt a kad waredpedlualdwatingteelithiat . The

spool braking.unit.serves. br.ake the spool,. a i nc] udes rot or. el enent,

2Porur i B Ui Bty SEis e L ot i RpsuRe irHtRE on oSt

el ement KOl 3isEly deRgiOkNEr Mtkdovet, AR GRIAALst BB thduRfdd4s Bfe RelRinik Al ithe/ cifuit

magneti c_pol es arranged around the rotational direction of the rotor such

t hat t hebparanust bemognted fethewesl amitbepmise theaed ismgueted pathered unitsuet . The
pluralit seri-al | t ids. 1S dispos round a Lk ph of the

Fotor el bRl SinotpaBAEE oo Rl kiR TRl e B BRE PR, et e

to both dedseof the plurality of the serially connected plurality of coils.

- The spool _control unit electrically controls the spool braking unit , and

i ncl udes [¥081 r cdrtvigb af treghovimittorilkhecapposienich thasgwkilisd dn theartdram s ty of
coils araeg;d I AW all ' J a: . nit that
the surf SEcior s SR ndPExtatioed B TR RR R Bl STt il BBl 0
i 's. nmount ddit overtdrmescthe aftirémbamndd pfoblDS inlthe drhi Thibimlkchtign adireses thzlreedri c
current w|l be generated in the coils and the spool w Il be braked when
the swi t Shilfasims el asothaacss: wh Wlhiegta%ﬂpnarpnf Hethes dellehmthe st state.
The coi | i @id dAsi@luked on the circuit board nounted to a surface that
faces one end surface of the spool of the reel unit. Here, coils that are
di sposed around the peri phétUMMARWEORF THEINOVENTBEON I rectly installed on the

circuit rd because t circuit board.is nopunted to. a surface that faces
an end sHMEe GRn PECyIanT 5T HySPaet is i FELC LI RIE RISk TR BEVEEn Biq i r e
that conggit hied theRire@it bsaraRfd hiRe & daGiHol asRM1E a Brdklind@eviznecessary, and bad
i nsul ati on between the coils and the circuit board can be reduced.

Mor eover [0008¢ ¢ of bsakingdeaticedfons dualdganing repleaccensing taithe fisst aspept of theount i ng

the circyj rd..to.the re ni.t beca t.he.coils ar unted to the

eiroui o iR Dol Ehor it A3HOME 0 DA PPl RSN evi ce
can be easd inchdiss & Bdod BrakirOif] anfhespobbdontg] sldy i Tl $pobl Brakiwghinheartng reel

according)to t he second aspect of the present invention is the device

di scl osefe brgke His sppolsandsimgludes a yojongheraents mpusihigor! sesialiy serested sps. Apdint ed
to a spoql;: f i r:ald "@Hﬂ“ ts
that ar e%}t;é(ﬁ;g]leélnséta?%gh%g e{eg{e? r@%%&%ﬁ%ﬁ%ﬁ@%%ﬁéﬁﬁé%g nmag e? S is
ar r anged magoetivchdl¢ésearranped monad thdiroatidnad direétidnhd thototsr satlethanthepobtdnitichat t he

pol arities, of the magnets are sequentially differenf. Here, the structure
of the rBIHE RARRAPOlEH eI fifleeenb o Ecmara ot seialy Gpraisaieg P4 For med
by the phgbaéedtayoﬁhfa@&@ﬁg@ c{f'ta@l%w Rk lnﬁaﬂci}amadﬂaﬁeaamﬁ}eﬁﬁ&ef The [ 0011 ]

The braking device for a dual bearing reel accordi to the third aspect of
t he pr eséwtich meamstis opnriestet e bathende ofiths pluwsalay of thetsegalecomdetad plicality f ur t her

i ncludi ng.a_.cap.menber that is.for fro non- etic.material, and is
i s posedShroifin R apes sableony ey corfol e RRgRLRERR uite st sfbdehs
di rect i ogircuitl6dhrd BAhidHerhp kwitet hleinsind TROPIRESitRbLcdiBlafd MEEI18D aidWhisROO!
shaft by the cgg menber and the plurality of nmagnets are di sposed

pea

subst ant ismpynt serface ofjthereehinisthaiohe swréce faqee pae endhaurfagg abthe spenl, be
easily a it keni ng the nmagnetic force
thereof,§§§5P§ﬁgﬂ§#P%%gFﬁP§$£? e&%%bﬁ%f§8§¥?§§&assenbly can be increased
because [0®9tap Inehisdiskisg devicy, BROtrcrcOfest Willryeagnetated iftiesdoildland [R012] The
braki ng device _for a dual bearing reel ;according to the fourth aspect of
the pres@&prolal}opbraksd meiep the sraishareans dcdraed oniwith the spedldn thegptabipealt hir d
aspect, in which the nunber of magnets equals the nunber of coils. Here,
the output of the coils will be singlephased, and the switch el ement will
be simplified because the same nunber 2f coils and magnets are used. [0013]
The braking device for a dual bearing reel according to the fifth aspect of
the present invention is the device disclosed.in any of the first through
fourth aspects, in -3




which the plurality of coils are coreless coils that are wound into
rectangul ar frane shapes and further curved into arc shapes along the
rotational direction of the spool: Here, it will be difficult for cogging
to occur and the rotation of the spool will be snooth because the plurality
of coils are coreless. Mreover, it will be easy to maintain the coils in a
fixed spattal Thel @ils ansihi;tplled dgrhthe espEChoard nidnated b esuxédoermnfadeeoau&&i t he

coils are for i nto | on he rotation ction of the -
spool : éﬁlﬁﬁerg?ﬁ% Wakﬁ?ﬂfé 56&@19% ﬁeﬁs%fm%frtabee G 5@&9&??18 hetg ofo t he
sixth as RESlotd¥feah Bedﬁé&geﬁgtaméw%b eﬂcﬁlﬁbcsata&b%aée tﬁeefrbﬁgbaaﬁ& Oar@ﬁkes ed in.

any of the first through fifth aspects, in e clrcult as a
coi | hol ¢ea Slﬁlﬁwréhhtffat@membwrfmgn’éﬁleepudtoénheadee]aun‘acﬂuedu%méﬂes,@,leahd t he

coils arefl attache he. ci. cw bei n nted to the

coi | hol aVéF #%@358% %“%at}‘%mé%{/b Wgﬁj u?%%?%@rycg‘?‘i%:étmﬂgaﬂod‘ because
the plur a,btv&exénqie 6l lafid SHeiERM BbAE R bt REIES. I MBRdE, tHeQbBgrefl@m a
non-magnetic material, and the magnetic flux of the fotor Wi |l not be

di st ur beanayatad:ie dhe teel und by mpbenowlngdhmm&hﬂmchtonbmmbmt becansetthe i al .

[0015] T i e ordin he seventh
aspect o? gltlgg%@lél%dégte%ﬁ g nev%llf]t |t(1)3r(1)aﬁ 1%?9;'12 ﬁlgéfeéj%gg ég‘ﬁmﬁ%gféﬂf %‘F the first
t hr ough statcﬁﬂg@es;mmaﬁbeleﬁmmsgdmmé@ spool is non-rotatably nounted to a
spool shaft, and the urallt¥ of coils are disposed so as to be

|

substantu%ﬂw cohkbreking dgyien tore dua) bgarias reed aceprding éo heserondapact ofibee, it
will t th th
Fotor ol StntifluBoR iR deie fRUOSAR o fus EReSDAEA HbbGIEhbR 1 L0 0
such th alrotatabgy raowntadtost @n)bl shaftyarzithe estor ¢lemettihiclides aptinalitycefihagmenf t he

spool t 0l n ce for a_.dual bearing reel according to
tﬁe ei ghl(i‘lﬁa ﬁgebg’fﬁdglo?ﬂaf’ I X fi%rﬁ@&@@@ﬁ%@%ﬁ%ﬁa&ﬁ%@é@@& dj nI agy
of first ﬂié%%ﬁaﬁﬁr‘é%rhoﬁﬁ@?&Bﬁeleﬁl&ltvéﬁbl? af i€ 86&9@1'&:3 thhR gﬁ&% Q&daab' y

mounted to a spool shaft, and the circuit board Is a was aped nenber
that is degposdly dfferest. t Beroethe stysctametaf dhd pioehseat cacbasitiplitibébsposd  shaft.

He th | tq b tiall t i th
e spoo Rt Re s BRER B e Ry e et Expua s e saar s
because ff®1¢i r cUhd bakiabdelise fbr\aaﬁllaﬂsea&hg@@éll abdMnFRIBR thifd spesedtho as to

be substantially concentric with the axial center of the spool shaft. ' In
addi t i onprasgntiayesitiog is the deviee dﬁsclomdan the sesontbaspedt] &m@er imolutingrs @b t he

I be di d
na the Aieaiic Bl BARLERGAT Ao BRE i R RARGPRLAER oot Rl

t her ebet \pﬁﬁﬂlty'ﬁﬁn&lgﬁl&y;n iht sp@ol@ﬁﬁﬁdlbé&ﬁohosdcmet@‘ﬂﬁ: plaiined fahameafdre g Of t he
" reel body. 5917 The braki ng device for a dual bearing reel according
to the nirﬁfilﬁe%% spgel shait by theeaprmenbes wnd de pluralifeofyaegnsts ¢ dispesedd i n any

of the fi e [ﬂfél etic
resin coatl?stlylm%?ﬁ?u%at (':1%12% @égﬁ&f%%asé ugg%a{rrhte Hﬁezglg]ﬁgg%gﬂgon?emé&]umt and
i s made oh tb&\sponlssﬂaﬁ_tmﬂg)utrmed(maig théiatagneticfercei thereof, albthiedtretidie of thet r ol
element, and the coils wll be cut off fromthe surround] ﬁm)sphere
because PHENESPIE 2RANRIKS2L Be Blcreasstt pespussiine capmem crp A ToTRed PGB and
the cont hRlon&hEepRiRkaRr € coated with the first synthetic resin coating film
made of an |nsuI ating material. Because of this, bad insulation on the

coi |, thé0@i2d cui Thehrakidg davide fre Chmhbeauhgeééamurdmg tcbﬁwfomm}caﬂpecttufahej can

b duced. [.0018]. Th k i | ding t
Phe. tont mresehatTeipd iy b R E s ARRIGR theCiocfud rthe BEH! 4sB%s SSEEHR! ) oy of
the firshuibeosthagiettiglale sReGinsher bWy Tert RBe eﬁgﬁd oﬁﬁ@&dlel wﬂl”ﬁetsﬁgf_é A her

i ncl udes a condenser elenent that is nounted on the circuit board

condense® eﬂeén@dtthsNﬁ‘é‘seleilne@twﬂldﬁeﬁmelﬂﬁqﬂrbﬁﬁmdh¢ samehneksr of ceitrcanduppl i es

t he eIec%%gﬁ o the control element. Here, it will be unnecessary to

convert e ectrlc current because the condenser elenment is also disposed

on the ci00IG]t DDl bhakiBgdavise f@fa dual Bearihpeed @addrdigig by tHe THilSaspEhreff ki resin
coating filmcan be made permanent, and troubl e caused by bad insul ation

can be r SHIERINVIGOR & ‘TI‘;@‘“B‘? digelaspddmany ef thefirgt thipyeh #yedtvdl accor di ng
to the el eventh aspect of the present invention is the braking device

di sclosed in any of the first through tenth aspects, further including

el ectro-optical detection neans that i nmounted on the circuit board and
detects a rotational speed of the spo6P.” The spool control unit brakes the
spool based on the rotational speed of the spool detected by the

el ectro-optical detection neans. Here, the rotational speed of the spool
can be detected without contact with the el ectrooptical detection nmeans and
a varlety of controls are perforned based on the rotatlonal speed such as

o, o N ' N a Y .




formed by an immersion process, coating formation is easy and each portion
can be reliably coated with a coating filmeven if the portions have

conpl ex shapes. [0021 ] The braking device for a dual bearing reel
according to the thirteenth aspect of the present invention is the device
di sclosed in any of the ninth through el eventh aspects, in which at |east
the fi rsbvhi&ﬂhhﬁhirﬂity 86 &discR@tdrbi@sd ddiRthdt afPRSuld 18D Rctavfiifefdnte SRBEN t hat
is formed by a hot nelt nolding process, in which a resin raw material is

i nj ect ed T epghver inkqem shangs alone the fosationgldirestionc ok the sppad oVleres itawilll east a

portion ! e 2 e ronkc . nent as

Cont ol o SHEHERGERE P R G SR Ge St HAEE B i BERRBFREReE "5,

mai nt ai nethraity af bitare esteless. Idfomoser, ithailltereasy fo rhdatath thodolldia cfwddr ol

el enents dis o%ed t heregn are covered by the first synthetic resin coating
filmfor ﬁwefggﬁ ttiashgvilieiespesblodha epipr emert begiise thej coils grerforaedinto ¥ a | ow
t enper at r AAflL LiQp, there will no longer be a need
to pI_acelgltl‘clﬁ)ef@Ee']lgre1 @rlgorﬁfag&?:#rd%gftédh ew%:%éoﬁ)gsi de a case or the reel unit to

i nsul at e[0014] andTheteaking evige for @l duabircabiag peet wenokdidg fo thesbdic aspectgpftiloo | ar ge.

Furthernore, the di nensiqnal accuracy of the fir ynt hetic_resin coating
film canPHSSHARYRE P.’ﬁé';cfﬁ%\au beRyE HGMFQOW%@}Q@B%@ thpygh éh PREGEed, and

the aest lielhfeh AArRR bBBITHRINBH HRideR el ARy & hof¥ndehEidiRbteREl %ﬁa@i?éddi ng
process in which a nold is enployed. [0022] The braki'nhg device tor a dual
beari ng itheedtocenddheicaily arofixdidy fttached tnthh cirsyiebeard by bhiegpremiad toitmvenlt i on i s

t he devi di s¢losed i.n the thirteenth aspec further [ncluding.a .second
synt het | BOEL THERAEE ol 47 Pt B la e SRS L hechiie bEPNRII 36 BpE and
part of tLhansRAed 10aGROEFPhold forrRed MBI ndoBafidtis matotiHl elditke MBShdlcCOat i ng
filmis coated. The second synthetic resin coating filmis nmade of an

i nsul at i Agxwatherptor wilhapibe digiyriicd biepayse grefeoilhehdes Icormedirpara tasx i npr oved
because C .synthetic resin coating filmis formed by an i mersion
process E)ﬁr]fl%g?tf%g%gga'surface on which the first synthetic resin coating film
- was formpabls] orTie lsultihgdevienfomai dual bdaging irés heydihp 63 the semtinaspeatdfng film
was not formed. [0023] The braking device for a _dual bearing reel according

to the filiqREewnhinyeyiis gre depice disslosed I anyerthofirst Sreygh sipth pepectsi ic) osed i n
any of the:Bj 3 whl i . . first
Syt het | AL SpddHE CHAko Ay B35 BRFAGH spd) PG PRI B | 7S
circuit ldepostd sbhe tecle substantiaist doacearit mith aal axiat oénteraot thespoiob stadfl. yHédras pect ed

fromthe,outside thereof, and ﬁl varjety of defections, g]? t ake pl ace
bet ween HSVRICHREY BUPEIE PR&oLT Iaixedpare relpianship @it he roiesslerecat

det ecti ngebea_!u@@ﬁetc%mﬁlgggﬁe@%& fediemt B&I&d%}é &agwse@a@ahq%tgﬁe ark 99t

braki ng device for a i

fo earing reel according to i Xxteenth aggect of
t he presemcentncenith the axizl cénserddhaespod] shalftosed i n any of the ninth through

fift t t i.n .at .l t.the fi t t hetj i ti fil
oo BaRP o Phe RS ayiRe far Rkl bR rtdl e RATLIE oidiy Arerctng, L | ™
Here, beggided ihveabibn RARS B8vikbdaioeiBsedlii ang ¥ERetHréudlevehR AtpecRamiwidkh Y. by

not form ng the second sg,nt hetic resin coating filmon the receiver
por t i ons thsfsppplds sprretalablyanewited toj 4 spapl shafe e gireyif bedrd i owashet-f unct i ons

due to m_sgi 1.ght 4 u .cal sensprs are used. 025] The
br aki ngmérZ%Jleg g&%rgv%r gﬂagll}aqlépg%%f%on%s t&@ggu%g@éﬁgy ﬁgnct%%}g}ch‘@ﬁ%%esﬁ?@es%% ] as]pect
of the pHessmie doilveanbiedisposed doeasde ve sbstinsial Yesdehthicarith bk shdtd sRAfibh

t hrough sj xteenth aspects, in which the circuit board is nopunted to the
reel uni SIRRLY WO&HB%EIQI@FPW Beard ¢o th 1rel Heerbecase thecirvai popwis povasherand t he
first sy (W o A=Y~ i f -1 ool
A b e L e R i S b e e SR i
Her e, t héhd spsal shiaftoin pddifior, rghoesiag thebdremiibodidiingde atlamgepagtion efde because,

with the excietion i

.of the regi.ons in which, the head portions of the screw
ber o SPptdng beautbosd G iRbR e i bipacs PR TadPl Aot 1780 &b R bogr o' | s

covered Whitlhntalg phdvit the YighiRg1ihe HLRSHAINE SRALAIhElcbvel @RdiidyOR is because
regions of the circuit board’in which head portions of screw frenbers are

di sposed passeble b inewoes thd wetarproofieg bf thetredyatlipet i ¢ resin coating film the
head portions wll not contact the first synthetic resin coating film when
the screw nenbers are screwed in. Because of this, the first synthetic
resin coating filmw Il not delam nate even when the screw nenbers are
screwed in, thus making it difficult fdr bad insulation due to del am nation
to occur. [0026] The braking device for a dual bearing reel according to

t he ei ghteenth aspect of the present invention is the device disclosed in
any of the ninth through sixteenth aspects, in which the circuit board is
nmounted to the reel unit with a plurality of screw nenbers having head

o, o Y b1 o N - o, . o I 1




BRI EF DESCRI PTI ON OF THE DRAW NGS [0028] Referring now to the attached
drawi ngs which forma part of this original disclosure: [0029] Figure | is
a perspective view of a dual-bearing reel in accordance with a first
enbodi mrent of the present invention; [0030] Figure 2 is a cross sectional
view of the dual-bearing reel in accordance with the first enbodi nent of

the preseou17i nverid tikink @dde forﬁiﬁm&aﬁp'%&e@ac&whgaﬁﬁeaﬁftﬁ;@@@&ﬂdf%e/i ew of
a spool brake nechanismin accordance with the first enbodi ment of the

present PHyeRipation goBofevrgdisdosediis any pfiha iﬁrstébr:uglbsightb@@?c@aélrﬂw;f ewhof
the s ' | r danc 1 1 e first odi ment t he
pr 2SZE? O!innve(%}tﬁ%e%ﬁ?s? F%gg%i@ H&%%&ﬁgﬁ? tiaﬁy\éfoé tatt Eﬁaatea Qﬂlﬂe?/ﬁg‘?sl%%g&gﬁra - beari ng

reel in astendantslewfiah ifdueating msdtererb b ¥ cirdhiit bb&rdPihe $efkoli cfot@mt,i on;
[ 0034] Fi gcilre 6.is _a back side view of a brake swi tch knob in accordance

wi th t he2fd hscodnplbaerofbfomibe prevadmsiatvembpsbecsodsicolsgud te7 is a
cont rol ngﬂ(v)cgﬁ Iéoﬁcﬁg%ﬁ{ﬁhgﬁgttﬁ@ci%ﬂ@oaﬁr@:ﬁglﬁ%@ E%g% Par@%&@écli’gﬂg%ﬁ‘ﬁfs{‘ the

first e I ment resent inven I gure owchart
showi ng symhgiicimown goatont filal mpdoemsasilainganstenilr @dcausciofittds bad danladon t h

the first enbodi pent of . th resent invention; [0037] Fiqgure 9 is a
f I owchar 08 QHonBrergi Bﬂﬂﬁcgﬂttﬁs FOTHFR) Slegent ¢ @%&ewghe@gm Re fadEced r st
enbodi mepio18f t NELYRISER HetiBY R R4 béaﬁﬁg{ﬂé ] Eéc%ﬁﬁﬁ% #Omk ?e@é g{?%&fbftﬂli@t

schematically illustrates a change int uty rattos o control
pr ocess; pragent invention is the device disclosed in any of the first through eighth aspects, in

* which the spool control unit ﬁ1i‘ther includes a condenser element that is mounted on the
circuit board. The condenser element stores electric power produced in the coils and
supplies the electric power to the control element. Here, it will be unnecessary to convert
the electric current because the condenser element is also disposed on the circuit board.
Because of this, the sealing by the synthetic resin coating film can be made permanent,
and trouble caused by bad insulation can be reduced.

[0019] The braking device for a dual bearing reel according to the eleventh aspect of
the present invention is the bfaking device disclosed in any of the first through tenth
aspects, further including electro-optical detection means that is mounted on the circuit
board and detects a rotational speed of the spool. The spool control unit brakes the spool
based on the rotational speed of the spool detected by the electro-optical detection means.
Here, the rotational speed of the spool can be detected without contact with the electro-
optical detection means and a variety of controls are performed based on the rotational
speed, such as calculating the tension to control the spool, and detecting the peak of the
rotational speed to thereafter perform a brake operation. Furthermore, if the second

- synthetic resin coating film is translucent, the rotational speed of the spool can be reliably
detected with the electro-optical detection means.
[0020]  The braking device for a dual bearing reel according to the twelfth aspect of the
present invention is the device disclosed in any of the ninth through eleventh aspects, in
which the first synthetic resin coating film is adhered to and formed integral with the spool
control unit and the coils respectively by immersing the spool control unit and coils in a

liquid synthetic resin base material. Here, because the first synthetic resin coating film is
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[0039] Figure 11 is a graph which schematically illustrates an auxiliary
process of a third control process; [0040] Figure 12 is an expl oded
perspective view of a spool brake nmechanismin accordance with a second
enbodi ment of the present invention; [0041 ] Figure 13 is a nmagnified
cross-sectional view of the spool brake mechanismin accordance with the
second erfbowidrbgren infmdrkien preessntodting dodnation i§ &3¢ 2hd Eadhpoetickddinibe a pl an

. view showi.ng.the disposition Qf conmpppents on a circyit board in accordance
wi th thef@k@g’bwa&g‘b_ ?rﬁ?ﬁtm&fﬁ(ii”ff‘é{eﬁ!‘fggéﬁ?ﬂﬁoﬁ%%‘ﬁ‘BH}PTT"O??&B?S_- Figure 14B is a
rear plapoyiigw STRYHARinka8vidE FRASII Qéﬁéi?ﬁktrﬁé?ﬁpéa?ﬁﬁgt%o 2 tRirEldil YidecPOBr d 11

accordance with the second enbodi ment e prese I nvent 1 on; [ 0044]
Fi gur e 1%hd present wphtoahed tipedeypeclisclased ireamyodt the niatiothtough @lesemtb@b@etissm i n

.accordance_w th modi f.i ed odi nent of the present invention;. [.0045]
oo o & which e FeaTe Bt S RAR LR erie PEi PR Hhen & DS hets Takia YRR i sm
i N accor gdamea by éﬁbtanélﬁhbmi@mﬁéﬁsgmﬂ thgéh 4 REINRER TRAErid] W RHEcte@Nntol 004 6]

Figure 17A is a plan view show ng the disposition of conponents on a
circuit Bedd.curhthat herftstrivathaiie tesinnovetsiat tbastraywaiiorent the tiretitbqard sHere,

I nventi oy 7 Lgure 17B.is a rear plan view.show ng.the di.sposition of
componentis dibhls Cufiiptad S & BabEeRril i FH RHEMATY P Cnbdafn o
the pr esegaifoiniunes tirobe mpHeARdd dtlagtigitleldl, bécasethb 6RE oadd 44T @BYCOhrdl hot
nmelt processing, device; [0049] Figqure 19 is a cross sectional view show ng

the st ruclaatsdisnpsedibgreopgosayersddiyrthe figt sypibesiomrsin soating film fermed byrel t

; o o - wongL el
Cpool b deazChokis Al Shilh Rl o ) CRRCRRLRRERM YBahE™ ©' ©
present imudditiontherDETAhb Eh gDESCRNES 1ON1406 tH-EeRRRKERRER dEMBERIMINTS [ 0052]

Sel ect ed -enbod;] rrents .of t h? g[esenﬁ1 invention will now be explained with
r ef er enc &2¥PTREreg] Bk togasulate thyind the Sishing seed gan bepreKenied fpm hogommng toee art

fromthi $a.08k SEL@SHN td; ; ' S ELE AP .. of Etmgl nts of
the pr esear{gé'i %entig%ég?edlﬁg%&él%gh%@ioﬁl ustllrsg%)éng{r%ﬁgg%sg/ﬁ %ﬁdgﬁ ot fcg}r? t he
pur pose bf nidgimtained gt 4 highilevek buinps and pilefilhberddycdd) endihp epstbetics lcad b and

LhelT COYARaE8 8 a high Teve by e hot Ml moldng process in which a Hoidls eipiSyed: "¢ Fe€!

| [0022] The braking device for a dual bearing reel according to the fourteenth aspect of
the present invention is the device disclosed in the thirteenth aspect, further including a
second synthetic resin coating film that coats at least a part of the coils and a part of the
spool control unit on which the first synthetic resin coating film is coated. The second
synthetic resin coating film is made of an insulating material. Here, insulating
performance can be further improved because the second synthetic resin coating film is
formed by an immersion process on either a surface on which the first synthetic resin |
coating film was formed or on a surface on which the first synthetic resin coating film was
not formed.
[0023] The braking device for a dual bearing reel according to the fifteenth aspect of
the present invention is the device disclosed in any of the ninth through fourteenth aspects,
in which at least the first synthetic resin coating film is a translucent coating film. Here,
the circuit board, the coils, and the control element can be visually inspected from the
outside thereof, and a variety of detections can take place between detectors outside the

circuit board even if electro-optical detecting elements are provided on the circuit board.




[0055] In Figure | 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
t he handl@)22] [ OliGiralling dewivelfoe adiuhbbeating el devokdigg tvoihed bigtdeyithaaspartiohas a
plate-shgﬁggearn]portion 2a, and knobs_ 2b that are_rotatjvely nounted to

bot h end feREInypRHoEgs theglevies disslosedimpy; o the pjpthdhmugh FRegrthamsetsi on 2a

IS non-r k: : i ast ened

to the hg%gfé(laﬂ?r%?s?ﬁ%gi rg%yg&ﬁgg&fg%[a%%gilﬂﬁ?g&?%%P@%tP%pclm?g %IIP 2%1{ exanpl e,

made of avhnaht laght parsts andy aartiallunHeraybedaueylight passesihnagihuhe synltioyic resird

i ncl udes fr 5, and. a first side cqver 6.and a cond, si de cover 7 that
G £

are mounCBl R A By Botdednine thessopnd sathstic sesin eraring STmaR the IFING f | shi ng

line is ?Qf{ﬁhwﬁhﬁ opBEHN S EthoRit Fyifl HREAmS BdfibulPfRr %}rﬁﬁﬁn&ic{i&k’ e f misAFbd&) t he

reel unit en viewed fromthe exterior in the spool shaft direction,
the fir slighl ideceowdren®ptisalsienond @e used. shape, and the second side cover 7 is

f d wi i sks, .that i h other. [0058] As sh in Fi

2" The shiBel 15, PhetiRebeRtyibt b s HhalhaRGe e arcoii R oe AP ATLgbs O

di sposed of figipigsehiiavéntidns the dEPRe aisuk)ﬁéu i:n%? lof #hé distA%hiloQ RS sidfeetht hunb rest
e

when thunbing the fishing |line, and t evel wind nmechani sm 18 serves to

uni f or m ypsREEKdinfWhigh He diichié basrd immotnied ipteireel 2nit Aviherpluralitheficsmy 19, a

clutch maﬁm[g' S ?&t | | . nechani sm 22.. a drag _nechanism 23,
and a castl ngl- con }fe%dnégﬂg)%?’sﬁa% lglEStes%}lﬁéeglgsreés F%dntnﬁefg %lp(g)gsen%te PWeen t he
flame 5 podiohbef tespsul cohisl wwitvarwifich THechege portide Bk SfekSnéhibes hiet S

rotational force fromthe handle 2 to the spgol 12 and the | evel w nd
mechani sfispgsedThiere thy wsulation paformarsrsndsmainiaissd bt Bighhevet berase. nechani sm

21 in ac i i"ﬁ?i ag
mechani S%ﬁg@ﬂgg&%{;&?ﬁ%ﬁgﬁg@%_ e 8%2% ﬁdgljﬂ élgsnmiﬁrt@%/&&n%%%%eﬁn;%%% serves

t o adj ustispheedy thsispdd mortrélhait indading thd@reuitibeasiio obvetR] with deefrst | n

addi tion, electrically caontrqll ed brake mechanj sm (an exapple of the

br aki ng a&&ﬁ%%fe% CPRHIE fi‘@’r\(ﬁg‘é"d 15108, ReFawe TRHER] AAC e’ mhicke i shing

line is dbRPRBchFWRI mEMBerk LA Bspbstd Fredde et with AR fﬁ‘Qﬁ’sﬁlﬁth@ti%Le@BSQ]- The

frame 5 includes a pair of side plates 8, 9 disposed such that they are

di sposed copingdilme theghwhd potions sl netscontast thd dirssymthetit gajp, coatial Hippwheand

| ower conpnectors 1Qa, .10b (see. Figure 1) th nitarjly connect the side
bl o s o BGerd Sepbis 47 SueReiy” aibohGe okl to ML R i SStpe i
center ofwill A6t &dldBinplcaiven hetiRoflw MeRBefstard Qidw&Ninl Gk hakinkqf FfdIPOr tion
of the reel unit_ 1 is screwed into the opening 8a. [0060] As shown in

Fi gures %ordhed imsulation dyp ¢ficlampistion tpesctt-on 13 is a flat and approxi mately
cl osed e bul L] that i .chab nted,in.the ning-8a. A
t ubul ar E%bazwng rgiﬁ:ec%%lr(%gg I é%ﬁggr@gﬁéaﬁﬁg?%é C%?%f’ég tshei@%ﬁ}\]é?ea%loa p%ﬁ%l%fpari |y
forned i thdpresentitvemtionde tHe deviceidislosed in Anrdfitaimihdahafugh Rixteeptdspsufpor t
portion 13. A bearing 26b that serves to rotatively support one end of the
spool sht Whih thecigquithoardys gppupked tp dsieckyanis witk p pluralify 4 serewmemierhear i ng
accomodgti; | 1 . L4 jaCLd . asting
contr ol %@ﬁ%lﬁ?g dﬁ&}sé%}%%ﬂ?e g%)%]dt eﬁ%(t)%idéﬁn%t f(‘)3? Qstlﬁg@%@gﬁﬁlﬁgfog{égg%?mdati on
portion pdrtionkef theapoal goliBdl unst canghigie ticad fdrtioive fiteasdrevg nendenswdat | on

portion 14 by nmeagns of a retaining ri 26¢ that.is made of, a wire

mat er i al ?JSPe%‘éfS IRs” BB e ?—Sﬁggﬂ@_f?f?t YRECHpESE @&Hﬂ%ﬁwﬁgﬂﬁgﬁ%@ﬁrloa i's
mount ed 'TpBrtioﬂﬁ?oﬁﬁl@”%p@dl%Bﬁtr@ﬁmEthQ-Ié?@,rthé"ﬁfsﬁﬁti&{ pérfimah&Echl vlRanfingd ot #Nd a
pair of front and rear |ower connecting portions |Ob are disposed inwardly
f r om t he highrleyad besausetheaeiginnon Whighteghetd pletions of theacresamembers amade of a

metal su an_ al um.nu | Loy and extends fromfro to.rear is riveted
to the | heP%ad S b P Ro SRS ool Rl e FE o8l 10
fishing eeftrol WAl 8adludifg tHel dighit Hbald 16 ByREd Vith SheSBICRWRSE shRthbherasindRaihat e 8
by neans of screw nenbers é_got shown in the figures) that are inserted from

the secoidmsilyadditen beqause e regions e whish thpesd pgrigusiof thersicesvsarer ake swi t ch
knob 43 (described below) is disposed is forned:in the first side cover 6.°
[ 0063] As shown in Figure 2, the spool 12 has saucer-shaped flange portions
12a on both end portions thereof and a_tubul ar bobbin 12b between the two
fl ange portions 12a. The outer peripheﬁal surface of the flange portion 12a
on the left side of Figure 2 is disposed so that a slight gap is open on
the inner peripheral side of the opening 8a, which serves to prevent |ine
snags. The spool 12 is non-rotatably fixed to the spool shaft 20 that
passes through the inner peripheral side of bobbin 12b by neans of, for
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addition, the other end of the spool shaft 20 is rotatively supported by
nmeans of the bearing 26b as descri bed above. A large dianeter portion 20a
is formed in the center of the spool shaft 20, and small dianeter portions
20b, 20c that are supported by the bearings 26a, 26b are forned on both
ends of the spool shaft 20. Note that the bearings 26a, 26b are, for

exanpl e dagesedfarétéedefiOvitintic thiaSchp@ryaBafiefbsiti dobtigs BI04, tRShaBerREk &nant
film [0065]. Furthernore, net nounting portion 20d that serves to

a. na - - - - » » .

nmount a ang the thickeseppndsypEle aresinscorgn mall wopsietaninafion IThup.dbet er
portion i Lon.. 20 | ' of Figure
1, and hg‘gﬁgﬁﬁgﬁ@?f‘;&?’%@ﬁe Sg’lraﬁtwﬁtgﬁé Fog&éﬁéé}rngg?&} tﬁéﬁeﬁt’lg@e& r%gﬁe Sg'%ogl_rﬁret er portion
. 20c and symhdtizrretih@oatidpefilais glamdpa@idelclapainite©WhaOthe séreEga@bert @feai Ni Ng
portion 27 is_non-rotatably fixed to the magnet nounting portion 20d by
means of S€8¥F4iton coupling, for exanple, and is a magnetic material forned
by el ect r@l2$s Pkt B8 HineK&lied a]ﬂ%'r i al such as
SUM (extiudeg and cut). The r]r%g%teﬁfgau?rujeatgal |C£SS£’§§?§’| 0 e%???lserﬂgésr%feﬂct angul ar
menber hawengormwilhberogle dpphrent2ddhdse skitldd ihthe aitrframn thei follswingrdetailodped i n

cross-section,. and.the nmagnet .nmountin nber d passes through.the center
of the Sﬁ?E‘PP%n=r"gIIQf=E‘?1WB%b8‘HJPWOQW1 B SR AT A BERPSG HRETRR gnet
ret ai ni ngmBBaRRht bStheBfeskhtThidioh0 serration coupling, and other coupling

met hods . such as key coqgllng,or spline coupling can be enpl oyed as well.
[0066] The right end of BRHZF DESGRINTKMN O THBMRAWINGS of the spool shaft

20 is di d ass _through portion of the.side . 9,. and an
engagemai@%?n %ef? W&%ﬁ%gwg?éé?wf% v@?‘@? Eaﬁmr?e‘i‘ﬁé\# O2EMES fixed at
t hi s | ocdisclBureThe engagenment pin 29 passes through the | arge dianeter
portion 20a along its diameter and projects outward from both sides in the
radi al dif®i onF.qlg{ﬂ@cisl?]a DREPEHBRYIeW o dualebearing el &1 apcerdanea/with 3 firgts

~di sposed . 12 and between the rear portions of the

- pair of S@gg&‘g‘%ﬁ@lﬁ%@gﬁ%‘ze%@% ch lever 17 slides vertically between the
si de pl a{@s08, Figdre 2isgagassadtioakiafiéw bT theldnak-bedritig eyl ih @bdiRdhnok Whitht he
clutch lever 17 on_the sjde of the clutch | ever 17 where the handle is
mount ed, REdrshyedmentof fagpresrat BV ate 9. ' The engagement shaft 17a is
engaged t heg;ghdtaC; Al 105m gx\@mi- Figure 2,
t he Ieve\lm(%/%/ih%d erriie1 ﬂaér?ﬁgr%ﬁ%gﬂ@éddﬁg%%@fﬁgﬁggkggﬁ?tvvo %{i’l e plgt‘es 8, 9in
front of atdvedmweslithiBe fifthembediaientwiitte presdrd mwentid® | ncl udes a t hr eaded

shaft 46_ ose outer peri ral surface are forned jnfersecting. helical

o coves BB ancFigt Ehie R Gomec Bl ol ol MOChPREE MBS moves

back and af@iddhce ¥ath thefrst BRLLARRALSLE Batint46vdnflohNe Spool shaft direction.
The two ends of the threaded shaft 46 are rotatively supported by shaft

support P61 onsFigere g arrighhsidel view ofitbe dualebgatiag essl 8) a®ordanegewith henber 36a
i s nount n.the ri end of. the threaded shaft 46 in Figure 2, and the
b BE g PRl il

gear nenber Renber 63b that is non-rotatively
mount ed QEO3UNe hEiIRGHeSs i§ Adhatk Side vidkit &F 4 Bilte SRi0dh 1G16b3H h&Rrddnbewithreadad shaft
46 rotates_in association with the rotation of the handle shaft 30 in the
li ne wi ngmigdimentet theprespdeomtivhe fishing |ine guide portion 47 is
di sposed nd &: I e f ' jded in the
spool sh @ngo J%E@?ﬁﬁé%Q%§&§%§%%g@éﬁggﬁﬁﬁgyﬁﬁﬁkégk%gggﬁ@%ﬁggtide shaft
(not showecordunict evithi theifiss pmbédiprat dfthe pfeséény@infien;nenber 53 is cut away
over its @ﬁ%%re xial_length, and the guide shaft js disposed above .the
threaded (Sh8t 458vad i8s shemgivs die priBryRBUR frAcesE of RgarElierihi ch
engages. YiddRddie with!he fifst 8O ERnf O R BrebOrdyoniby, mounted on the fi shi ng
nd al 'y noves bac

| ine guide portion 47 a reci proc and forth in the spool

shaft di [&B7] on Bguredans ffwdhhe shoviagiacacak dmharolpocdss fhadcbrddfice WH70] The
gear nechanis 9 i.nclu a handl e shaft 30, a main gear 31 fixed to the
handl e sﬂﬁ%sg%“lb elg:ogﬁ%@rﬁenﬁpmegt}pngear 32 that nmeshes with the main
gear 31. [(d3g] haniberesivat b gi;%h'tﬁat%_@]ﬁe_@ﬁdtﬁé@l'l;}'ﬂlii‘@ﬁ‘ﬁt%@&'pl@dith hediwe, Atisd 6r 9 and
t he second side cover 7, and prohibited fromrotating in the I'ine rel easing
di r ect i oRadcomtrgheroedssa rol | er-type one-way clutch 86 and a ratchet-type
one way clutch 87. The one touch clutch 86 is nounted between the second
side cover ? and the handle shaft 30. The main gear 31 is rotatively

nount ed on the handl e shaft 30, and is coupled to the handle shaft 30 via
the drag mechani sm 23. [007] ] The pinon gear 32 extends from outside of
the side plate 9 to the inside thereof, is a tubular nenber through which
t he spool shaft 20 passes, and is nounted on the spool shaft 20 so that it
is nmoveable 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

o, ~ o o o, ~




[0072] The clutch control mechani sm22 includes a clutch yoke 35 that noves
in the spool shaft 20 direction. In addition, the clutch control nechani sm
22 also includes a clutch return nmechani sm (not shown in the figures) which
toms the clutch mechani sm 21 on when the spool 12 rotates in the line

wi nding direction. [0073] The casting control nechani sm 24 includes a
~pluralityoosb]frikzhnen 104 2fphWhicthembli iy iustafes 28 audifigry frb&dss 6ha pl at es

~ 51 are disposed on both ends of the spool Shaft 20. The braking cap 52
‘serves t dhisbgongol preeessorce with which the friction plates 51 are pressed

agai nst poaol. shaft. 20. The Jeft friction.plat [ i nsi de
T opool TP orhisheiin R eupl g pBlpeldbleitsh Bs Pl pkeinfec BMORSE |02
Mechani s gedodduhbd with asdeemil dnibddirgetit@d 11 préseanthvéntidnie spool brake mechani sm
25 includes a spool brake unit 40, a rotatjonal speed sensor 41, a spool
control - 9411 42 Figwe 18Hea pragridied wrasstieqtioanl vigw of Hie sppoldiralg mreiagismingo | s
arranged . k . The rotational speed
sensor. 4%%%%2@“%@%‘2%%@%‘1 %ﬁ%@%ﬁh{]ﬁat?gﬁ?%lghe? “Fo the fishi ng line. The
spool cofd04dl uniigu24al i atplancdbw showinizrthd dispdseticpd@bmpoadits oma tirddt Wi t h
any one ﬁf ei.ght braking des, and the bra%ke switch knob 43 serves to

sel ect t ReArdiiyAeCORaRRs Whtbriesong epbesimeniotdhe pesent JEntivnit 40 i s

el ectric CONg Q4! ; : : fabiRen&hest ficity.
The spooi{bdb‘?g(]aken%%%e 1% égﬁgpiég’%o‘égﬁs(ﬁ; %gﬁ)%(g?yoesﬁgir@nt 6 Itlhat i ncl udes

f our nageetwt Bdard ispeeskdney wiin thetseeorsipmaodeherittof B@ presenhmvemticat i onal
directio four coils 62 that are disposed opposite.the outer. peripheral

Si des. of 100440 o gk ab 6 RlndGRerTnaPiNy Y LG sRoP DG ACHOGHABAR and o

swi tch  elagdRinct Fith: MBdiGEd BRbbdiaRABoBthe pRBemlisaatibhy of serially connected
coils 62 are connected. The spool brake unit 40 controls the spool 12 by

t urni-ng {8571 owFighrediode p magntfied oyrsshctionahemeradtlaispog] brake merhanispein
rotation bet&veen ﬁr@e tgiargn%%s 61 angd,the coi.l % on and off with the switch
el ement AOTIHGE Wil FHOEE CEPORIAT QLB BLFSREYBYS'PRe same Iength as that of
the Magneoo4edt ai Figh@ TN fsla@lar’view MbRIngahé IRpestidnlofoaipohtifts BRARRTEL 61 are
arc-shaped in cross-section elenent 63. The braking force generated by the

spool br &rardinagcordange withi the third sanhodinaent of thermsesen MR, | ength of tine the
itch el t i . T f . ; 0
ZEMS pgseg [Q(?H(?i bgﬁl ?ll 1%eﬁl%nm{a %ggrgl arncﬂgygggkﬁ{nggﬁ Q%ﬁ%sgthng#ctogﬁgh‘?ﬁg%gl aflir te i es

of the megoet Bodd imicosgoewith dld third ambodinteat ofthe hasest ibddntiohpr eof are

pl anar. The inner. surfaces 61b are di spgsed so that they are in -14
contact W41t heligheetS 15 asehamatisidiagismaé e oweltﬁ@w@%&wﬁ ai ni ng portion
27 of thGosagol Blaatd 1090, A Bedtelal Abw WRGYEBIEchite 8f Suloer Posed

bet ween di sk shapéed and pl ate shaped cap nenbers 65a, 65b that are nade of
a non- ma§o@t0]c nEigate 2 showadhe dteps irndwwpine]t pBWEs304d and t he cap nenbers

65a, 65b_ non-r ot at.abl nted.to the magnet retaining portian 27 with
Fespect 074he SR Sharbag! Cultd e Re ey oL Somod PRk R ARATH) cap
nenbers Gegrd&RR withtthe &Rl dRSIRIthERBrthdHBseMPARSAtig; Tt al , the assenbly of
the magnets 61 onto the spool shaft 20 can be made easier w thout weakening

the magnetic f OPEEABEER RESERYRIIGNAIF THE PREFERREE EMBQDIMENAEt h of t he

magnet s ter.gssenhl an _be.i.ncreased. [0078], The, di st tween the
Toft ond L0 ac S BFAR EntoARpE S VR ERRE fverpnrdly nIEPSLEIARGPURE' /%0
mm or gr eafefiince e deavinEIIEWvilEb@aardnd €0 thoghdkibddda thé art gty thisd | S

i nt erposed between the step between the | arge_ di aneter portion 20a of the

spool shalisclosgrethe theblioagnedesaipiians of theombasimons obihg PIsENtHRYFREION AR ai ni ng

portion AT QA W \ SRt AR, : '-mﬁ,glqﬁ!- ekn6pa.

[ 0079] A%\%oﬁg%ﬁ%%&hﬁo&&?iaﬁﬁ%ﬁ% ed ggﬁﬁﬁggﬁg?ﬂfg}g&g@o t (Se?cap .rrrllget?;ber 65b
and di spdydahe hgiendahclbine andphaieafuvaléid and t he bearing 26b. The washer
menber 66 _j s _nmade f c material formed by el ectrol ess nickel

pl ati ng Sﬂggurfggﬁiﬁ%mﬁmteri al such as SPCC (plate). The washer
menber 6Gohsyr et aLRed, B¥.BaRs res;, for exanple, an e-shaped retaining ring
67 that i's unted 10 € spool shaft 20. The washer nenber 66 has a

t hi ckness between 0.5 mmand 2 nm and the outer dianeter thereof is

bet ween 60% and 120% of the outer dianeter of the bearing 26b. It wll be
difficult for the bearing 26b di sposed near the magnets 61 to becone
magneti zed due to the arrangenent of the magnetic washer 66. Because of
this, it will be difficult for the magrfets 61 to have an inpact on the
ability of the spool 12 to rotate when the spool 12 is freely rotating,
even if the nmagnets 61 are disposed nearby the bearing 26b. In addition, it
will also be difficult for the bearing 26b to becone magneti zed because the
di stance between the magnets 61 and the bearing 26b is 2.5 nmmor greater.
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68 i s disposed opposite the magnets 61, electrical generation and brake
efficiency are increased because magnetic flux fromthe magnets 61 converge
on and pass through the coils 62. [0081] The coils 62 are of the corel ess
type, which serve to prevent cogging and nake the rotation of the spool 12
snooth. Furthernore, a yoke is not provided. The coils 62 are wound into

appr oxi Npge3 5y ectiaFglrdl 260 8RRSe 301 &ibdbedrH rdkl2RERHINERS BndbhBSdilmdfcuft he
magnetsngyl a!ld are di sposedpélhzsi de the magnhetic fi e?ds of the magnets 61.

The f our thegirpssnipipventionder redndydugbbrasiog ectl feruitisastinge s replanelofesgrrgel

connect ed | | . t a.Jhe.coils 62 are curved. al. t.he

ot at ondi &4 DR R o BspPo ki Pl of facdide GhHBY R BB TR 1 i1y
concent r ktar iai 3 foesdiedingtdeagd fhet is @aPbscaafthe SAnd Haé of he r&ll shianee theet ween t he
‘outer surfaces 61 a of the nagnets 61 and the coils 62 is approxi mately

uni f or m biiedse of this, the gap between the coils 62 and the magnets 61

during r 'onﬁ%q] Lf i " f cQl eld in
pl ace by?da(%gl!]sk S aé@ﬁlegﬁ ng‘{gt‘%’“g%a%%@%ﬁ? a%%ﬁ%@%iét& @ﬁg‘?d%%rﬁcé@of a
non- magnei and kmdbe 2bahat atclotativelyirasurtaditiboth erfldSf Bdaror pdriien 24. k&s shlwan coi |
hol der 69 |s fixedly attached to a circuit board 70 (descri bed bel qow) that
forms th& %mff orfiep £a Enongtativelypoyied-io ﬁ? énfgs)fs 4 ppnd hﬁgﬁﬁi der 69
i's illustspsaskediciio gﬁ%ﬁ@elshgﬁgoibgaqﬁggg_ to show the coils 62. Thus, the
four coils 62 are easily nmounted t0 the circuit board 70 because the coils
62 are mb¥¥s7ed cFhetrhel undtnl- ispfyn exdngpleonddendladeetalo@ich anen dlneimenyakoy ar £ | ux

fromthe magnets 61 wilLl no b%@gs urge b‘egfiuse tt{:grgfo” h(i)l.ger 69 is

made f r oM AL and tncudes pi .e%’@‘ﬁ ISRl P BIFERTS B9° PRET udes,

for exanplieat atdvoRAERId WIth 6iABNSChE Grafile b, (A kpdoll 125686 fndlnpaNbinsliMeS) 63a that

can switch on and off at a hi %gﬁageed. The serially connected coils 62 are
$

connect etbtativelamiouated on aspedh {scelfegure?) B8ide thifuselwiit b hWaler wiewed63 i s

al so noupt ed the ciycuit.board 70. [0083] .The rotational .speed sensor 41
el oys. 1P thg BetetFr il B8 ikt B rehon hE Rt ihf Salef o3 BARRRERR FRCT s
a light peydeberd sdecoder PaeBimEd Wh e diska it intersics paseshe@n a surface of the

circuit board 70 that faces the flang{e portion 12a of the spool 12. A
r ead- out [YRE] er Msyshova ipdiighre 2othespeol ddt eelutshdeves J7fagd e loyel wind f | ange

portion g S ~RL1 AL i i r, or
bt achi nean iy 18 B AR HER. 32 THE M e PN B FEREL Do
t he | i ghtespohti thambSigtha ifishing dimef 4nd theteatl wind mehatsmd8nsokes dludfdroly t he
rotational, ed .o be detected so that tepsion _can be applied to the

fi shing i Bt e orqud e apoaria 45 SR eSBANYR 1442 Flutch mechaRismi dna
conmponen ! AOYN i ol H‘ckﬁaﬁf i1l not
be di scuglsu:ta%%grn lCI?ll liﬂﬁésﬂtapigt ed ’iargﬂ aééeitﬁg‘i:}%&%sénr %}l]’%h& %(%%éﬁgl é‘?ﬁg&b@a e Sm‘ﬁé“h knob
43 i s pr exd dsmhsebintthaspach betwreak Ehwgramne & asdthelzecadtsidecconary7.0fke gdar8 | evel s.

As shown in Fi. 4 to 6, th i t.ch knob 42 | tatjvel ted
o the. sBBMTAS Fegbi ond Sidst Hed alteoR o ha el Tor ©
exanpl e, windindbhmiaPes FROSuttRichntfd rhéthbnish TBbatols the SMthHeddhaniEAIN, and

a rotation shaft 74 that is nmade of netal and positioned in the center of
t he knobinugdcprdpgee Witk thegipgration of Heef qluteh leyeri 1 7. nEhekdrep meghaniss 23 beakgni tari | y

formed by | r i n ortion, 73a that. extends.outward is formed
on the oftPOEl 12 s taithe OnfiPeRfl 2 offes D BbREHLE RGN IR ek 1o Ba
The peri meleftheddpobhE2 totads. (10 hldi6ion, A3kl édri¢ORarolidd rhiep@echaiseh(afibkes t he
brake switch kngh 43 easy to gperate. [0085? An indicator 73b is formed in

one end &¥ampplE ok Hstbrafang deyice) 3a thatigerves ta prgyant hagkdashavhen castiparthefipise 75 are
formed o i & Walal | i f paci ng around the

peri met e?ﬁgﬁ%lﬁ)e&sgﬁ%érﬁggf%g%faﬁ?ﬁgﬂélrgg?mgg)y\?ec(ra{r%)%y a suitable nmethod such
as print i[(epopr Vllichfrans b imdhates afair disaleiphges®) daligmredaicheha cheycdirand set by
rotating theel%rake.switch knob 43 and |i ni up the indi @tor 73b with one
of the mHPRESFPPPPFIeaeh PHhgHacrass & RedRivrYiRed: Sapnanghinnet AR WeE CPRRIOEF with a

uni form QQéEQ'OBQsééFFi%LH@ 1D eakuditdfi FeSnrebt thB Sidk PRResliol A7 éiraﬂal%gaﬁah?%g e
met hod such as printing or with a sticker, and serves to detect The
rotational position of the brake switch knob 43, i.e., which of any of the
br aki ng nodes have been selected. The identification pattern 76 incl udes
three types of ten fan-shaped first to third patterns 76a, 76b, and 76c in

the rotational direction. The first pattern 76a is illustrated with
hatching on the lower left portion of-Hgure 6, and is for exanple a
‘mrrored surface that reflects |ight. The second pattern 76b is illustrated

wi th hatching on the | ower right portion of Figure 6, and is for exanple a
pattern that is black and thus reflects light with difficulty. The third
pattern 76¢c is illustrated with cross-hatching in Figure 6, and is for
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[0087] A positioning mechanism 77 is provided between the knob unit 73 and
the outer surface of the wall portion 13a of the spool support portion 13.
The positioning mechanism 77 positions the brake switch knob 43 at a
positions indicating the eight |evels that correspond to the braking node,
and generates sounds when the brake switch knob 43 is rotated. The

posi t i onitormedulifiahi sbowe the ceaten dBthed8ide@iité B ONispebl Buppofi/gortién Yhthapfisinki oni ng
hol es 77b, and % urgi ng nenber 77c. The positioning pin 77a is nmounted in
a r ecessBBEROL S e8] 5sgremed inie theenenig$ace of the knob unit 73a. The
posi ti onj ol e el \ ' I a1 :00i in 77a. The
ur gi ng Gr%gr 77‘(&és%rges th %%%?%%’ﬁ%ggd"%} ﬁjp?iig%t"g%glrldﬁtgﬁéﬂg%% tioning

hol es 77hppriieapedy closahémigujpular pottion thagisrdethchitdp echunedie thetdpating Bel Ades a

smal | di apefer head portiqn, a bri rtion having .a djiageter that is
| ar ger tﬁ%ﬁfafﬁaaﬂ%?&%ﬂﬂﬁﬁtﬁen %ﬂmoglg f Projfely Bva ig H_alﬁiﬂqgémeéﬁr} Pfhe head
portion ksntiaPp6Midn 0P b Yvall Jo8aS PRI tkédpos@Rort PBRIJAOS! TA B&UHRG 28bMaf 72 1S

mounted in the recessed portion 73c so that it can both project outward and
retract pavestd rotfivectyisgnoripowiend of thegpball sheft 201is dispostd ot inmera spaced
relationghip in a.fan-shaped auxiliary .nenber c.that..is fixedl oupl ed
o ound ¢ RETDH SHEFG 7 RanpR PpgH HEER PSP He AEER SHPREaBT e
wal | por 51 efthbastingfcohti6l HBGRhisHUPPR Mol drofe battord RE tHRMThEAENI NG hol es
77b are fornmed so that the indicator 73b will align wth one of the eight
mar ks 75acoppesiation podivedy. ddetbeating 2fittis spedgad middhe bepsingiaceammodasignd 70
that is r Qf .t 00l _support portien 13 that faces
the flan eﬁggrqtq ibgﬁn%ggozgr%t%§%§ﬁr&%ﬁ%é}?ﬁésnlalage ‘(Q@an i'6 aéefn 5 that is

provi ded[@0611 he As shosintinlFgire 1 /e upf@@Bhnebiag pbitivui 10a RORLONtEDin the 8ame
washer - shaped and r.i ng- shaped, substrate having a circul ar opening in the
center tRBPeas the prrimeter of thesideplaigs 8.1tk and;p PRI GEAPRIANZEAdPUE @INERE@EDear i ng

dat.i: i OF y . i al i

ot T TR POF b pble ity Sbnily BorhOiof °a SUPRL A GAICH 1L C

i nner si deansple,fraade affa hétel sueh bs poatuimdmim 3lley arid éxttends ffioal frentip ocdr iporti on 13
by screws. en.the circuit. board 70 is to be coupled with screws, then for
eianm e Evf‘_\f% 1 fgdove %ﬂwgaﬂpwn_ﬁggﬂxﬁ% AEYHIP Iflﬁ@tﬁéeaﬁer:ﬁ@ a_atisg%feéat i on
portion fghedp USHELE S G&NERVer b REscPdw &b thd QAL Hlatk® bPRBadd i sEiehHihbleard 70

is then disposed so that it is substantially conceritric with respect to the
spool shéfot skkovn inrthe iigurealthat avh ewett¢rbireinrthesacohdsidd cd@r 7side untiechlaro t he

spool support portion 13 .the.coil -18. hat .are. fixedly attached to
the i r o ot B o Bk S5 ER kb A et e R Tefiapasif i mRrd e
concent r ifigst Wdk leoldres. spool shaft axis. [0090] Here, because the circuit
board 70 is nmounted on a surface of the spool support portion 13 that faces

the flanff03br t i dhshpra: igfFigure 2sthe spool 12 hak savset-shared fapgmpartiony Biarma t he

peri pher f ir I ed ta.t ircuit
boar 6 7obeBen a8rieBh e B L FBBR T b enn A AR b Rid3 26, Ve
circuit Thaodkerperihletal berfaternd clesfiaiy pofiltel 128 paekReR it sidedfdi @ 2let ween t he

coils 62 _.and the ci rctjit board 70 clz;\n,be avoi ded. Mbreover, because, the
coi | s 620iPesefl§athat g shightigda i ppeaanthe paerperpherph side of theropeniag Se.ovkigR spool
shaft ‘pogdd | : I rtion
15 by barsvaftobrevehlEneae Bt GRRL DA TR BRI TR Bloo PRI 0 L O
Because péssedthsqughlilee speaoperiphedebside ofilzotibsni Zbbymeanyefefos ekamplssenbl ed.

0091 The contraller, 55 i.s far exanple conposed of a micrqQco ter
br ovi dbd S e Bhe MetiRA SE T HeMCE B P SRPECPPRER MLl 55d. A
control BihePEsUMing nfkiIRGuéad NG cBEM@E& splind &ﬁ.lpﬁﬁ% thiPbé BhpRYed ia%’sS«;vém?.! | as

brake patterns that execute thrée brake processes (described below) in

accor dant®6di t h Becipook shafi@0ds giade by ndrsmegndicakétalsuchde . fort examgds, (ST,

Bl S0t on b 0 bfs? EERIeBTN SRR af ShefR Rt Bieiee e 0B T er ™

identifi el bfodie Sps8 GhafbB0 fHat eieARUelbigl thh8edodl dlde@Baér PRYb&liGAyOf the brake
switch knob 43 are operati veI%/ connected to the controller 55. In addition,
3]

t he gat e8urpprighen appss Gamonnted pa thageeend sdeenyist 7 &3 maeas af sbeasiparkiei el y
connected to the controller 55. The controller 55 is capable of selectively
controlling any of the conponents connected thereto. The controller 55
control's the on/off state of the switch el enent 63 of the spool brake unit
40 in response to pul se signals fromwehblch sensor 41, 56 by PWM (pul se width
nodul at ed) signals that have cycles of, for exanple, 1/1000 seconds and are
generated by the control program (described below). Mre specifically, the -
controller 55 controls the on/off state of the switch elenent 63 in the

ei ght levels of braking node with different duty ratios D. Electric power
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[ 0093] The pattern identification sensor 56 is provided in order to read
out the three types of patterns 76a - 76¢c 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 56" is conposed of two el ectto-optical
sensors 56a, 56b each having a light and a receptor. The el ectro-opti cal
sensors afdtionfhe Gther GdsHIREHos LA I0as rdtﬁtﬁbélﬁt@pyﬁédlb)cﬁk:ﬁﬁ/s Althgned on a

side of the circuit board 70 that faces the vall portion 13 a of the spool

support peatineciebes desgrived apvisollelorge3tiametgepertion £04 iwdermad in e W&tqr oportion

and a1 ol RESaaR e G Ret R OB B e Mo BR B R hekifl 36
- 76c¢. Heog 26bhee forghd oh Bythlcadobf the sfdolghdTPRi® Wadk the tltedﬁﬂhhgsm asb wi I | be

descri bed bel ow by r eadi n%‘yout the three ty es of patterns 76a - 76¢C
d.sposeda@u&teﬁﬁap ety Se40¢hatdiap hegmgeo eétvalthwm'rosenrtréeﬁtaefrﬁm{ 0094] As

;Sjgt?tmerlnn d(;den ifica :é%ﬁ&sete%@g%%&aﬁgfea %artg%éct egﬁﬁ'{m om tvv:)hgf

the fir s(dqsathedrbeb@ﬁaforhmdﬂabt\&eﬁﬂ&tsmalbdmlnetet pation 20pandthe lzﬂgmsor s 56a;

56b will detect t he | ar gest nt.of light, Then, if the i d|c tor 73b is
al i gned WATHFISTRET rts A0 ol e Ief e tadeys Lo 4%&5@@@%&@@&{ ¥ ower
si de wi | khRenp@aii afaﬂeetrganfotteot Lh @ bm R YL th @eﬁgm@et sﬁma z@trﬁng amount
of light, but the el'ectto-optical sensor Soa on uppe de wll be

posi t i onetkgoet reﬂaeu@wtldn Paismmrroiblyhdediet the tnaghe;tmcmntmg Ipogim ZOEI’IFW
position_of th kes knob 3vm|| be | entlfl i ni t hese
ot et oa g bRt < HibE ey S3te ahtiet a BRebE Rkt g oMbl Hefids

exanpl e, pRfing he%mtwtﬁecsu@fem%n AREribSuelR BSTMNE@x iRl 4rRGut)f ITde circuit
58. The rect|f| er circuit 58 is connected to the swtch el errent 63, and

bot h conwagnet refainipgparfiag 2¢ ifra @htanglﬂ@trmtsmbelstmmg aathmughlhnletﬂ@tfomdm rect
current a |t 40 a qn rotor eIe coils 62
ond £ unc el 38R acRRRKRuih ol MY it 16 PR U BUR Incibef 26 C°1

suppl y i padses thicughahe eeaﬁerofeteeﬁsgﬁet@ kmhﬁ@%hd&hm tttbaheﬂlb@ of @tﬁdchfnlge r
circuit 58 and the condenser el enent 57 are both provided on the circuit

boar d 70 themgagnefirataining meqmRer fxghat hignitedite sereationcriplings ang ePHEUPERE t he

circuit ' ' 90 (an exanpl e of
first synt edtal (%Q%Ho%tl g‘é‘é{%@ﬁ}%ﬁf ngﬁ%é éc}?’l%ﬁ% F %ﬁ%{)ar 10 £i/slndtvﬁ]eti cC resin

i nsul at i fpEpadht er Tiad rightlené of the darfe dalieyer potteon mmMpbo] shafiiris ddpasadt he
circuit board 70 a&g the wirin i? cg | eted, the CI]’C '%‘th boargd 70 is
i ner sed 2 #P3S RS BOIAR AT g sKeinlfEird HepeeEneit B2 hALiogrs aPART s t he
circuit lﬂ%lﬁtcﬁﬁmécﬁa:ﬁﬁﬁ@ﬁéjﬁié@d@tﬁ@ﬁ)c%ﬁ&{( ’ﬂ@er%‘&%mﬁé&ﬁbﬁ?@ ass&Shidupher eon
is hardened to formthe insulating coating fil on the surface of the
circuit teaargediam@yr potien 2orplengits dinineteo and pwjety adwarddosn dottOsides in hi s
manner wit h gniln%cﬁl ating coating film90 made of an insulating material,

li qui ds CofFatial §Feight ed from entering the el ectrical components such as
the cont [@dd7§¢r SARs AW ERVESure 2NthetidcleRRO 1B Mispotdd tWitd re@teoﬂtﬁé]mry to

repl ace the electric power source because the electrical power that

gener at ed@népetvepe therresrariignsof érequiroedmiderpleteefth t Tierclutel lavier §7 elidest r | cal

power w C | e e of
this, th(ka’ Iétg:g 1?1339“3%‘9?%%%?? f‘é??ng&lgéléﬁalgﬁl%e?t ﬁ%ﬁ]ﬁgg Lﬁmﬁhﬁ’ fogg p‘gﬁﬁnanent
and t roulﬂteectﬁﬁhwxér by onl etizesidiast theslutcatiean 1caﬂ1e&etheedmwekmbﬁ&9&]anﬂqoer ation
and. Function of the Reel During Actual Fishing [0098] Wen casting, the
clutch | @S thyoygh the gide elftfa%mﬂht engIeementshalt g?%ts@ﬁg%éﬁ‘é!ﬂt hgchich n t he
clutch off ml this clutch off state, the spool 12 can rotate
freely, %EP %eéd#ﬁgihl nzlg2 line will unwind fromthe spool 12 at full speed
when cast[i)O@]dueAs shavreindéggyet?, thic leved wimd kleehanithe b8 ishbsmpmblbetWEeﬂtdzbat es due
to castin he. ma 61 rptate arqu he inner peri ra i des of the
coi | 5. 62 PSS PIATHb St ChEAe 133%3§56‘a'ﬁlw bR i 11 1 ow
through theadeishsn 66 oﬁr@ﬂloTs@@utﬁlp}%?tphél%l Wirklce Bf ﬁﬁﬁg@ﬁlﬁergéﬁhgﬁeﬁ@a?“ ng, the
rotational speed of the spool gradual |y becone fas wll be
gr adual | grecwesdéal and aéislplealhnc guidg potithadt7 Wiob sdcitrecadly reens biagk aibforthgnet s
61 are di sposed near the bearing 26b, it will be difficult for the bearing
26b to beconme magnetized and the ability of the spool 12 to freely rotate
wi |l inprove because the magneti c washer nmenber 66 is di sposed between the
magnets 61 and the bearing 26b and bechlse there is a gap of 2.5 nmor

. greater between the magnets 61 and the bearing 26b. In addition, it wll be
difficult for cogging to be produced and the ability of the spool 12 to
freely rotate will inprove because the coils 62 are coreless coils. [00100]
V\hen the tackl e Iands |n the wat er, the clutch mechani sm 21 wi Il be placed

.. .




- [00102] Next, the brake control operation perforned by the controller 55
during casting will be described with reference to the control flowharts
of Figures 8 and 9 and the graphs in Figures 10 and 11. [00l 03]
Initialization occurs at Step S1 when the spool 12 rotates due to casting,
electric power is stored in the condenser elenent 57, and an el ectric power

suppl y f bRWe thith@ed $hafteianh ikl pabl shaft dHetton. VEHeitadenlid s BRthacakhabl@s ar e
reset. In Step S2, it is determ ned whether or not a braking node BWh has

been sel atretibgly suppasied ioy sBafi SenPORIOBiaNE 48019 mornted ap dhecvidardlaige’iP- 1 and
i Yo aP et B MRS B S5 UR FRORE ISl MRl 2HRO To0C

BVh wi | | tHeezeaemembet 6 FarmeshtheitiRdeanabdibert 638 thaid iel-r@atively mbintoiep S5, a
rotational speed V. of the spool 12 when casting begins is detected based on

pul ses f thsrhandle shaft 3. Bty th@;fé’éﬁg%féh%rth%@eaﬂtﬁ shafifHogptatesdn gssepiationppl i ed
to the f i uted. [00l 04] Here,
the t ensb@?1 tﬁg%:déénﬂbgle eetelzzﬁl%gen%éﬁ?b ﬁtehlgﬁﬁglp &I%gfd §reﬁtadrqt:‘ge of t Le r ot }at i onal
speed of [@(80] spdHie fishir(gdine)gulide) paatich 4N dispresd armfmd the periphedy of thtdaded pool

12. When the rotational .speed V of .the, spool. 12 ch es at acetaln poi nt,
the di ffébﬂgh‘&é is @ided i fae gpL a@r%&ldl@ﬁ‘é%bhmmt TP BhEN 3536’é1é‘d of
the s pooguta sHdTE Aot thotvtreﬁltue ﬁ@ﬂe&)”%ﬁ&%ﬁ BF g di ﬂolr%; ﬁtﬁﬁemt@ eut attaﬁfﬁteyl ng

t ensi on omthe fishing line is’due to rotat drive force rque)
gener at ets bytirehsiat bngihoan& thoignideshifi shlispgpséd ateve te thecadsbial 46hatn t he rate

f ch f the rot { ho
Cor cue Lendirebbub it B e B el iy Bdee b5y b SRR
(1) [OoOl agd Is|rf)tahbﬁy%du¥1&:dtdi’1rtﬁb' sHing Siné gﬁlﬁé wbiRd 47 raﬂmr&ﬂ%l@ ?[\nbéés batihe

tension fromthe radius of the point o tp i cation of shing line

(nor mal | 9n¢®rthdﬂ21®3 spopl hafi db@cw@‘metm‘d) tasiopsd the spaokshatidé- di scover ed

that if ge prakin force tensi on at, .o _bel ow a
or edet er I7RH %0 TR st ol iRt FRaIE R\ g Pl 8reane

st abili Zﬁamdléﬁhdﬂef();)éﬁdhhﬂmﬂ@@ﬁﬁné@gﬁﬂmmﬁ{t niRREAvEH tHeligaip pe@!311Thend t he '
tackle w | .. The follow ng control is carried out in order to brake the

spool 12 P@tﬂt S@&%ﬂ@retﬁeveﬂﬁawun@d&pﬂbmde Blotectangdie segord side cowkh aad |y with
t abl lied
fotho spabildifom e @dhind B¢ R1ca 0B hBRRTAERE o 1biferilng *%St%?ﬁg' to

make the chﬁdkaeandemetcﬁet—typa dnatvhe elutdhi 87. tTie cmpcn@lchlcmmh Bé isdyeocdateked with a

br aki ng orce that gradual l'y a const ant am)unt urin asting
Final ly, ez‘?en ceﬂo%q'l’e L] 9115 fie hgpdle Shetbn o ferfeegtﬁ
gradual | &ﬁad&ﬁﬁéﬂ%&hé‘ﬂéﬂd’lc e %U%hei"s cBﬁplE&’%@%bﬂ%dl@Eh&d‘ﬁ) ﬁﬁ%’é dr&%hf all's bel ow

a predeterm ned value. The controller 55 will carry out these ree braking
processemectl@ﬁm2]5 In Step S8, it is determ ned whet her or not the t ensi on

F conput on .t he rat of th rot ti.on e and
he. momelVF | B s &8 5 S Bagne Sk ahutedi i mas Saricngt fieor
exanmpl e, i@ Ml%hk&?tﬂeﬂlb@r thaR g WEENBRRpBo1ZNa RN pdssedand if mbiited 6/ ﬁiecspocﬁ
exceeds the predeterm ned val ue Fs, then the process noves to Step S9,

where t héh?tftt s the i isgnpeabletin the apgel direetion. tIn@démptldhe &fesidnef thgpingont ur ned

occurs, ok %Olé%?é%? e R AR Grb TR 0D SRS il e L0 P
control iphitd 9 6? nwahd ofSd Bdariyig P @hahesibe pRtSE Ah@esﬁﬁ@@ro@e&&@ thed iniesHéd

generates electricity. {00108]_ If the tension F is at or bel qw the
~ predet er Mithehe ¢agagempnt pip R s fhemest wdbe kefifndaf thepinop gesy oin hig2sfsp s 10,

a timer f r ?‘&gj barted. This
first prfg%ret e?r%r&ﬁ’g 3%?%??%% I%ﬁ@f%@&%d&@h&%wa ‘?32 of time
duri ng waddition, & ¢onstrictmdglortivgy Ibas dsrmediih thelrentagd plortéeh dfithe pimiakgar 3he spool

12 with a strong brak] forc ep S11, jt.will be determ ned whether
or not ¢ fad piepEibogiaAcdRHTheRer it SR ek Hois Hreon R EEMGH Ol e ¢ ho
first preﬁg&eggﬁggd duratlon of time Tl has not timed out, then the process
noves to Step S 13 and the first braking process is carrled out during
casting until the first predeterm ned duration of tinme Tl times out. As
shown by the hatching in the lower left portion of Figure 10, this first
braki ng process brakes the spool 12 for first predeterm ned duration of
time T1 with a fixed first duty ratio Dnl . This first duty ratio Dnl is
for exanple 50 to 100% duty (on for 50%to 100% of the entire cycle), and
preferably in a range between 70 to 90% duty, and changes dependi ng upon
the rotational speed V detected at Step S5. In other words, the first duty
ratio Dnl is a value that is conmputed by multiplying a function fl (V) of
t he spool rotatlonal speed V at the beginning of casting with a duty ratio

™~ o~ 1 1 N T




strong braking force is applied for the first predeterm ned duration of
time as described above, the attitude of the tackle will reverse fromits
fishing |ine engagenent portion, the fishing |ine engagenent portion wll
be in front, and the tackle will fly. Wen this occurs, the attitude of the
tackle wll be stable, and thus the tackle will fly further. [00110] On the
ot her hapgh72phenrid@uith bsitrdd WRLRABEA D @6LIEHHE Alchdeh PdkelIsBat Mok iBtheout , the
process noves fromStep S 11 to Step S 12. At Step S 12, it will be

det er ni n&ppohseathe} disectinnt Imadditian, thegilutgh serdenh eshandwn 82 Mspéerledes at i on of
time T2 t f | fOr. }ned

dur at i onSperEt iRl s shot {inb Rleo) Phich MEnS BEARAUER BRSO, |

t he ti neobnfwdien tiesppolc ebtpécidahelins wadindulifkiion of time T2 has not started,
then the_process noves to Step S 13, where the second duration of tinme T2

i s cal culé¥dl. | Thecasting ¢nitet mgehapisny4 ichydes a plugalfr ebiistign esserrAtded ti e

T2 al so @ﬂ%%? e d | 4 I gi nni ng
of casti %Ig ca@)%gz(r?rpjlqiee,qﬁﬁ&léeh Iglg%?)?lg%%rdelﬁg)%gér ﬁ’ﬁ@h eﬁ?@ﬁ%@g %%%C%Fat ed by
mul ti pl yiThgbekingpisQrsefvaf ¥ adiiist tHeefomponth which theoftiztios paed 5V aad pricksed

begi nni ng of casting wi.t determ ned tinme period TS. The second

pr edet o Rees e apapl . PrbleRrBten i Has moyated dntide, FPQq] PRt
second bgaﬁjoﬁggproceSS will be carried out. The second predeternined tine

T2 is preferably between 0.3 to 2 seconds. Then, the process proceeds to
Step S 140078] ep Corfftgusaribm Gellte Sppp! Bigwe Meehgdonnd predet er mi ned duration of

time T2 i arted., [ 00l At e 7, it wll be determn whet her or
ot the SEUShA pReHube MR Rk Toh s srPp HEkemAe s S e 1 FPedpe
second phaae LAt NeEbisiinal §RBd &inséd 418 a Tgod) @8niAGtunit 478 S Pk brdkeewithe
process noves to Step S 18 and the second braking process is carried out

until thé&neled¢bnihgpspegbbrakeimied0 arengehbesiveen the sirool tl2rapd thaueel unif ISt ep S 18,
t he seco i 2 1s,calculated .as.a function of 1iA8. shown by
the hat cnnsgoborf e Rafol 7L EGap AHER: BFich (PR bBfh A BRindiag D01
process Mhakgsol cbgird paal42klecthitiallp @otithels #RGPO6 aledaiiesORviiRdngloast on of
time T2 at _a duty ratio Dn2 that drops rapidly dropping at first, then :
drops gr &tlihbralinganeres; and the brakewiteh lqob-t dosshs dnselech theeightbeakingi num val ue
of the dﬁ fatio Dn2 is preferably in a range between; for exanple, 30 and
70% [00 %1]61 n addition, a brake correction process |like that shown in

Fi gure 9[0676¢ar r Tiedspool brake tuie4 sadartridatlskbmgolfadac esskealndspaot 1 byl br aki ng

process in order to.cut extraneous braking force. In Step S31 of Figure 9,
a_cor r ec BFRAARERFSHCIRA pepl r%ff‘eu%‘}daégt@waaoieé% @&Fﬂt_glemgn Gction of
time |iKkendnhfeh fSRAMEnBY 61 hﬁ?ﬁ)}%& SouRBe 455)18Fa Q@ﬁf\ltg? RothtiGHal Girdclion; 24  and

is set such that it gradual decl 1 nes over tine. e that in Figure 11, a
graph of fewreocdep? dut rrenligposekenpokite thh euteh periphsra lkideg oHz odersderent 60 and

illustrated... [0011 The speed V.is read in St A 533, the
tenst on BTSRRI o e RBeS anhe SulifbRenta®s & Ehertan S g, "5, A
criteri opLeXRgeF sashiRcohhitdddoilewh Rt @AHadtb® MTHhe?spobPbiaRe Bt 80l codtRIR hlae
tension obtained in Step S33. At Step S35, it is determ ned whether or not
brake cospedtl2dy thmingtbd daw ofsinotidtye whichns genergtebby thejrelative oGdion (F - SSd
X rotati e - F[ 4t . .

coeffici g’n see§\,i %rg%%nseﬁst(aét Ar[lhotia? %ﬂ ?%%t#gﬁgﬁ%g%ggeﬁ tr"lﬁ%%’%??ghﬁg for
exanpl e Sfhgnéts 6adigié dpproxitrackly theGafO QéHgth agthhtvfshenmbgeht P@aihing fold6}7. When
the results of equation (2) arefﬁreat er than zero, which nmeans that the
conput ed Quignsarfacesi a of tydhegnets 6dvee dgsshaprd 18 sosssREIBPImBE $3 2 Ther ge
anount , I S l i : L.Se 4 ", and the
rocess togms fort e B BBy R0 st BRR A0 B ndr e B BRI Wi The | o e
set in adamticef tilne twrswacheibnont 63Itemct i ng a fi xed amount Da fromthe

second d ati 2 for t xt sappling cycle. (hormally each

ovol ut i ST The e B madters AT bR oS PR s ipoicd Sal POdem e Sl ep s 17,
ifitis cﬁ@ﬁrﬁfé%rﬂﬁﬂdifré@ibn}Qﬁ'tﬁ@ﬁ&ﬁﬂti&r&% Bhpidaesh SulsaileARal®f, ahd el 2 1 S
up, the process proceeds to Step S21. [00118] At Step S21, it is determ ned
whet her enrfagss 6ihéresgpd ack Manas. The gmehsiréagesi6 Br ark disposnd| setthathepareth Ve, | f
the speed V exceeds the brake conpletion speed Ve, then the process noves
to Step 522. The third braking process is carried out at Step S22. [00119]
As shown by the vertical hatching in Fggure 10, the third braking process
brakes the spool 12 with a duty ratio-Bh3 that changes over tine |like the
second braking process and in which the rate of decline gradually becones
smaller. In the nean tine, the brake correction process expl ained above is
executed in the third braking process. Then, the process returns to Step S
11, and at Step S21 the process continues until the speed Vis equal to or




[00120] If the speed V is equal to or below the brake conpletion speed Ve,
then the process returns to Step S2. [00121 ] Here, if the spool 12 is
braked with a strong braking force before the rotational speed of the spool
12 peaks, tension that was at or below the first predeterm ned val ue Fs
will be rapidly increased. Accordingly, backlash wll be prevented, and the

t ackl e Wcbhtadtlwith B8 outek PerdpliztAbl€adedB BNR mBREEREiNE pbriibs 27 A spst1 can be
prevented, the attitude of the tackle can be stabilized, and the tackle can

be cast 6haft 2QrBefhendg ofhe pagneis alidrerintsmospébetwsen digle skapedrnd slatcont r ol | ed

) H . : Y q . ) ; .
nccor dan sy P PREREERSF G el aBE P} it et na B A gl "
- casting, SUSSEpaa thaichp membbisalseds b 4rb noik dtataBlyl Meunddttiohekapgett | mes t hat

di ffer dependi ng upon the rotatignal speed of the spool, even when the
set t i ngs M'EPIBINROTEGHT WHB Eebped 1@ thersppal shakt 20 Becayse themerestsflyare o manual |y
adj ust t ‘ i i f i i o) WM j spool
7ot at i ondr aes L BB BYE e AT e ibmd el tht WLl ¥
[00123] SEGEbhgnbBEDI dulii\he [spal 244 ft 2O cdrhiee adstasribditionemnéakehing thensul at i ng
coating film90.is fornmed on the ol e surface of the circuit board 70.
However PRAEREIGIoES of the ot o iy a?mﬁaawa%tmgthﬁ%wwtwb#@

descri pt Ry e} QW RIREEYAt es the expl anation of identical or equal
constitution and operation with the first enbodinent at the tinme of

expl ai ni HgPA8t er The distands] betweenhibevtelli endBurfaceest thembgusts AUB, Fignretdandsbe ond
enbodi nent , .t swi,t.ch el enent i ncl udes, for exanple, t aral | el
connect oleiEinE TS Pl B ra 0P SHOPETUBE°% TRt CAR S0 PEBT Thd of f a
a hi gh spaeghoschRnsedn B bivp BORREE HRAaee idistndie Fﬁ'@o&%ﬂﬁ%@&bobps@m drain
termnal of the FET 63a, As shown in Figure 14B, the switch elenment 63 is
mount ed @ad theanggagt mevatinggwriadn 2(kang| the miagng seteidimopqrtiore2 5 uvifiekt Bmiia t he
opposi t e si t f rface facj the flange portions 12a. [00126]
The rot_aﬁeo%%t&érger@gvegée%géﬁélgfg%ﬁbefntg%{# or exanple, a reflection type

el ectroopo07@al saR&EBherdderhbraioiinlounied t@iticgbl sidd af tirGap nicatRPESH attb, and
is disposed on the front surface of the circuit board 70 that faces the

fl ange p8ippEdderpeendhe eapamepbey 65p2nd the kegsing 26halhewashrl membepporisd on t he
outer si S, i - S U such as
printi nggﬁggpﬁ[@??\g‘agﬁ%%%i%}r@ or %Ja%lg%% 2T er f@?&{?‘?%ggﬁ‘g%gﬁtéﬂg‘% erves

t o refl eatatériad btichi ds|SPEG gllate). fThernwdsher thembér dbdiaretSnghby mebiiosf, fdre recept or

44b of the raotational eed. sensor. 41 .all ow the rotat.ional speed of the
spool 12 SEYBE: HLt e Ftpming gine e {6t mogRteg do awpp%loﬁ%ﬁ@ 20 dbe MEpiSig 1 ne.

The opti %m%?@é%ﬁs&ﬁﬁ&m@%éénﬁ??brﬁ@ﬂ@@%ﬂ}aﬂdﬁﬁé ohtSr a&lﬁl:nletemg&%fh@ the

art. Therefore, its structure w not be di scussed or | ustrated I n
det ai | héewvasn 6PVOA7N20%hef the putar diabyeter of #E@ tiesring ts He ik hagdticdhtbr

ri ng- shaped subs t.e having .a circuyl ening in th enter thereof, and
is di spogl?eecajbegﬂnghéggﬁ%ﬁﬂ ﬁggitgﬁ@aﬁilé%§%&°0€efcomgn@_ aze%tf@’ﬁ??ﬁ'& accommodat i on
portion héasgen@mt bOthe M2Hbed wikheR b6 YBEQNSEHM thisCit Will bedificiR@Rlthehaft 20. As
shown in Figures 14A and 14B, the circuit board 70 includes printed

ci rcui t.s RENEA 6f fie havegmimpaetiandhe apilityhel the prael d 2 bowtate vden the sprP)? she
ils 62 : f | raai t r.d 70. Not
that t he TPk Sen fitle S0ebolE ol SRRl AREY Ch 3TN Jort8ibnlana

14B. Por twidaodk diffeull férthebeaingQbb t6 bdednmbfrtibédbdcagsedhe @atansair f aces of

the circuit board 70 are el eg{tri cal gqjconnect ed by through holes 72a. The

circuit BEEYEN e nagneis@lgmd the bemeFobds LRaNDEEFCatsTde surface of the wall

portion of It 92~ n the
i rout BOAR} 7o cRE8ls PURRAT bn BRh@Redohol LORERARE Bhid fon HIE" T 17
that i s tesifon #rat Facepthsindgnats @1 pamdtib enade droimg magosivmatetialdormpat by on 14 i s
used to center the circuit board ,_and the circui rd 70 is.then

di sposed eﬁﬂ&“&%%%fﬁ Piﬂﬁlﬂgﬁ%ﬁﬁ%f%m %ﬁ%ﬁ@ﬁl@fwc i %@5@3@#@8‘1 Ek%hool
shaft 20.ThkRickM 83 WaledWBRACAIGO the Ml pdPRREM] S oFBIBLBBInt12b 1R Spool
support portion 13, the'coils 62 fixedly attached to the circuit "board 70

wi | be drighde Byingenaahasudhireypress Ettingygtadhesive. Whenghisdyper dfonagnetic sleeves pool
shaft 20. ' '
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[ 001 28] The pattern identification sensor 45 is provided in order to read
out the three types of patterns 76a - 76c 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 conposed of two el ectro-optical
sensors 56a, 56b each having a light emtter portion 56¢c and a receptor
portion gogk dié}%sé&‘ , sit@tﬂé'rﬂég‘n%ts%‘i?geleétﬁﬁal eREhAGT ARE iR ofBBRAGS &e56a, 56D
are symretrically di'sposed on the circuit board 70 such that they are

al i gned orereabed basansesuagnate flok fiohetheimagnets 6b canErgon st pasatesughitbe wal |
portion 13.a.0f the spool support portion 13. In other words, the receptor
portionsq§§¥%ﬁ the el ectro-optical sensors 56a, 56b are aligned with each
ot her, angbgtihe |Ti#oilsBR tabcst tH@EG&E%ty?@,QvﬁEEséﬂ§ﬁ%ﬁ@%n@@o doy MdtiRikesi des
of the aligned receptor portions 56d. "Thus, the receptor portions 56d can
be di sposedotsipaphibe spedlaaiettot Fsthermong, 2 hieles igaRieprovided f Theegils 62are | | ght

¢ th . . Cos | i o
ot s 1353 RBETS Sopep Bar b BllaP it g et L RRERUF e SRS T e || SUNY
portion ekt Bl bhd@bretdigivsa@l iaside Fid mhaddeyic fikidg 0e the maapsher| d10WhHelteur coils

el ectro-optical, sensors 56a, 56b to acquire the patterns 76a - 76¢c. Here,
t he ei gh2pessriglly sonsesied.igdhotheends thaseot; ageppmmpstad tothe gwiely slsmentfifove by

readi ng. gyt chileed {ik Ere Bfta e R RETircEAGh of 8 Spool 19 1fh SEL LB @RRACA
sensors are conventiona coﬁponen S at o are wel TP Known TH fhe art .

Ther ef or are subgsaiadiyrcontantdswith rd¢spagtto He sposlahas ed that thel diststicedeekenthadet ai |
herein. -27 00129] shown t dots_in Figures 13 and 14A, 14B, both
the cf r caer Bl 57 %ﬁ@e PREEh BLad %&@%%W@H{O@iﬂﬁ%&h@&%ﬁ- EHSEi des
thereof (Bufd udSe *B?_txféén'tﬁe Ea1sHhnlihRe iﬂa%%)él?i [T ero?a_?i})n%ﬁi?bg QYigby W th an

insulating coatin I m190 (another exa Irst synthetic resin
coat i ng mdintpinechd€hd founreilssiPrarhbeliddn plese by iankssk shepadgpndeliate shedped hail | s

transl ucen col or othat light will onl artially t hr ough the
heui at | BTG Habisan T g0 HrenefE e g ot PRt S BRI ned by a
hot el t el $hd8oiPRABES ik Fixelly Ghacheld €8 h Rirb@YbIRE 30 (@scrilfed BHRALRE | NtO a
nmold 101 in which a circuit board 70 having el ectrical conponents such as

t he mi cr deromwphe spoobgordred uait 43t Noteipei indliswe Asibe soil holdsre? isSHustratesd widlen set

by the af.or ntioned | rsin [0GESS. ver ... the insulatin ating
(71 m 200 RO Tanes BN RECR LRt B2 s 255 BUF Gt ey B AOGRAEN' |10
head por thdiful Doal 70 higase ey il D 2aiemduhied 98 dhe n-MAgidlie cbil bldepsd t t er
portions: of theﬂljghts 44a, 56c¢ and receptor portions of the necq@%ors 44D,
56d of t Aad heapagnghio Jux &gm themagpsts 4 willzet begdisturbaddegayse fiecaildipdéss 63hy t he
insul ati e J il i formed on the regions 95 on which the
head porE?%%%gg@g%g%hfﬁéiggfg%g " are di sposed is because if the

i nsul at i (oO82dat i Tige $witahn elGherit $3 fimcindd, fon ckdeple agioqgasalRbcamevted FETt he head

portions the scr 2 are disposed, fhe insulati coating film 190
will del éﬁ%ﬁ&?fr@?tdt?@SIEWSgﬁ?ﬁ@Ecw@rpqa{g qﬂfﬁeﬂa}ﬁ ERGHs qua the
I nsul at | REnCRRMMs 52 b hRReMRER dBed WainaPohE FEE 3R T hi %gcﬁ?he circuit

board 70. This del am nation may sp[eaﬁﬁg e entire circuit boar 0.
However , elemenhé3 rsegsoomsurgsd trthekircdit béved f@ad porti ons 92a of the screws 92

are disp are.not .covered with the insul ating cpati A1 m190, the head
Sort 1 one 5H1 o | TR TstRRRLPEe et dlce P o, R mpRet rfhclibn Bk efesgor 1 m
190 when ghheal $&iteNEhaPhcRides §ﬁg&\wwmm 4 RBegtb foHibn, RAAIFdi¢hseBosause of
this, the insulating coatin i'm 190 will not delam nate, and it will be

di ffi cul surfege afdlee ¢irmitbeatdorD hatfaces the flamgeporiion] 2apidhe spool [ 20AIead-vi
addition, ] J i | i Vv I ], portions
of the 1 Palitmdily [R S ReuRaAld et O 8 YsBR R Roh 1 80y ERRE, BPCT00
56d of t mgetiddegich @opiintidd, apsinmglasstidler, Soatachiap a réfMetinopland, and sérvedto that s
emtted fr n1}he |ight emtters 44a, 56c¢c, the ampbunt of light reflected

fr om t he reftsshlightilipmmatsdrom the light pertion; Signals fsm tha rotationalspged K¥85difdunt  of
i ght recqj t : i > : he

[ gnt g o oA EERERIR At sohit hsicn 38 HARHGEw AT Rl

t hese conponents are covered with a transparent insulating coating film
However, in the second enbodi nent, a reduction in the |ight that radiates
fromthe lights 44a, 56¢c and is reflected by the patterns -28 can be

. prevented because the light emtters and the receptors are not covered by
the insulating coating film 190. Becaud®&-of this, it will be possible to
~prevent operational errors in the electro-optical sensors 44, 56a, 56b that
occur due to a reduction in the anmount of light received by the receptors
44b, 56d or the wong |light being received by the receptors 44b, 56d. In
addition, the peripheries of the light emtter portions and receptor

o o o N - B o L T 1




sealing of the insulating coating film 190 can be nade pernmanent, and
troubl e caused by bad insulation can be further reduced. [00134]

Modi fication [00135] In the aforenentioned the second enbodi nent, an
insulating coating film 190 was not forned on the regions in which the
screws (screw nenbers) are di sposed. However, as shown in Figure 15, an
i nsul at i Ae extationaysfeel serkeD4l isx doavemibnalncoti@neghansweb knewe in thbait. i ts

t hi ckness_is.thinner on the regions 95 than that of the insulating coating
film 190%!3#68%&5 skgtyees Vnglrr@,t g%g@%}@g@ @mﬁuw&ddﬁéie@ii hgggivh t he head

m ; o _ _ _
Prcul att b bar i By S RoP g if BORESSSo i ARG, Moo ol Tl

-coat i ng fany ondl@Uhleseld Aleheim akFipnssldas bnide bekeismitch khob 4083 rofativelgt op
delam nation, .Thus, it will be difficult for bad insulatjqn due to
del am naFioGRiedd0 sl by Poriond: Fiik DrAE GMAEh KEPR s e A egl: |
damaged ﬂﬂijsk%h%éﬂ 1Bb8 it Patli D 1286 bEYSyILetR rEsis Fnd WeGtatifh ShdfRs by igUi T

board 70. [00136] TH RD EMBODI MENT [00137] In a third enbodi nent,

“expl anat imgde p§ mgta) end pemicenediimthewlenter ofthakaoh mgjt baThauptdtionrshaft 7# endred wi t h
hot nelt | di ng..net hod.. Furthernopre, in the faollow ng.di sion qf the
hi rd- enbBArRRAR Bas it et Buuer et A nrgeragn o DRy

i dent i cabusvar@uetmyd hthietRAES strffaded td Wrivh ARG 3IBAQD Sk RIRPR tHE Bpenitd | | be
omtted. [00138] As shown in Figures 16 and 17A, 17B, in the third

embodi neft., Thaperimptecef the knethporgan 7 3iswdaeavefin phapg.awipicle makepthp rake| el
connecte T i ransi stors) 63a that can swtch on and off at
a high sg‘ggg?%eﬁséej&rsﬁgﬁéé%%nnect ed coils 62 are connected to each drain

t erm nal [@f85] he Akinddor 7% isfeined imord @idrof tHe/lBhobtgeeticiIacinded eitphrly 63 is

nounted to the rear suyrface of the circuit board 70 (the surface on the
opposi t e CA@Ee-oFighhmarkssiare fyrmed epposite My infisator 3y with grunifors snasng [ 00139]
The circyj 70 ] é"@ﬁ@ﬁf‘ 'ﬂfedﬁgp L Ag= r aving a
circul ar H%%gﬁ?[gég&nﬁtirg)@ént er tgh%ﬁ go , an‘%}\{eg@gyéggg%ge%%ﬁlt%ﬁeﬁ%ﬁ%%r

peri pher afingigler with & kigckee aAnp hrakdenmiidciedn leselzotetiand sdibysotating the Hreke
substantially. congentric with the spogl shaft 20, As sho in, Figures 17A
and 178, SPHE kahts o iupg e ﬁlﬂ@ﬁﬂg%@bpw PEﬂogﬂ‘Fé‘tﬁﬂfSJ%n@g@ OBrAf he
front suidGBcfontyafiel 760H s mRARYith  Bni aCidle bR 8hLBRick Susceiirendgpt ed.
and on the rear surface of the circuit board 70, Note that the printed

ci rcui t sunip 73y agwitgblp arethagl| sugh shpwmtinigrorFritua gicke AndisatvasaB defeor the ons  of
the printed.circui.ts 72,0 he front .apd.rear.surfaces, of the circuit board
70 are oratigi il dane B SuhrO Rt P o ghidhiitals SoaR bagiia ot or o
equi pnenhaebueactiettedOThe ideafififiofDHakdif 76UheiddRhich ARYed bf fehdth-Sapklie
circuit board 70, which for exan%nl e serves to connect an inspection device

(an exanmpird t@thihnagems|76agifbpardhtoc in Haa rofatiopelatirpctivprot Hes fitst patism 7oreis

el ectroni ' S PR e ' I oL nnect, i points 96a - 96d
that - can pgaed i hacBBELEk T BAE Bointy IRk LRELAILARINE °F0 (e
ext er nal ndauiadvarfhcecthorrefleas 1igd. Thod«tdll pihen Gieb ¢hllustbned ¢ith Baickinkiosed! y
attached tolpt he .i nner ' side surface of the wall portion 13a_of .the spool

support HEYIPVERrigh noptiqnpldiisure beard g Jor axpEwple wpaticrn thaf is blaskaad fisi s to be
attached .y EHRuRE f AN [ arily
posi ti onééglégﬁ lﬁéglgwgtgarl ngﬁ%cg%%&rﬁo}gfg Fglﬁx%glr? ét lﬁlgn &fi@&tﬂ%ﬁé@éﬁ? %ﬁ{g%;l{ler t he
circuit [[ogre6,7nd isft eximplkia goy pateom tict #ilects ohheappeiximeebdhadofabe t 0 be

bst anti.a | tri. it t tq th | haft .20, .1 t hi ,
whon ¢ heght SYRERES M eisks ek (R BERE mod bl ican B Saneifgiby P 13, e
coi I's 62 chinkRitivn 8f thesBekeltPpdse patkdridfda DRRT NofOhitt itlonb 8t ﬂieﬁﬂggl?}gz]%é) t hat

they are substantially concentric with the spool shaft axis. [0 Not e
t hat - t he-rFéehasthe sam¢ eelor as thekaeldunih@3, dhescthe badk spriscortife kedewen?3 Biayar e

bot h ' he ci ' d h by the d [ [
and 17, S50 & WEn Senf bR heea by b Tk 7 cal “conponent e

nount ed on both sides thereof (such as the mcroconputer 59) are covered
with a nolded insulating coating film 290 (anot her exanple of the first
synthetic resin coating rilnm made froma synthetic resin insulating
material that is colored such that that light will only partially pass

t hrough the nol ded insulating coating film290. The nol ded insul ating
coating film290 is forned by a hot nelt nolding process. In the hot nelt
nol di ng process, a resin raM/nateriaI'lg“injected into a nold 101 (Figure
18) in which a circuit board 70 having el ectrical conponents such as the
m croconputer 59 and el ectro-optical sensors 44, 45a, 56b is set. However,
t he nol ded insulating coating film290 is not formed on the front and rear
si des of regions 95 on which head portions 92a of the screws 92, or the
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fornmed by, for exanple, a hot nelt spray process on the region on which the
external device connector 96 was fornmed. [00142] As shown in Figure 17A,
the nol ded insulating coating film 290 fornmed with different thicknesses on
- four regions on the surface of the circuit board. The four regions include
an inclined first region 97a on which the electro-optical sensor 44 is

di sposed [0@EB63 ec oMk fokgiodRhAY 4 tshabuhiébin f Bfouek A0R! 8D fBrridd iakRegsliof 3.3 mMm
and on which the electricity storage elenent 57 and the rectifier circuit
58 are diPepivEdda of therippel supperbportivs 18 mand ip grgagedwithytbawplb porsionridekyess of
2.5 rrm'arr&hlim%gt- periphery of the coils, and a fourth region 97d that has
a thickness of, rexanple, 1 mm [00143] On the first region 97a in which
a light ¢0087er Agokitioningindchanidth gMtis provided betdvban Scknabrattaptaad thror ti ons of
the receptor 44b of the electro-optical sensor 44 are disposed, as shown in
Fi gures PBtesstace af thepppll porlopdpaieithe srenl sennedt rostien Wy T rAsEBOIng f or med

such t hatydehadisnm ! ki ; Rl i A . - QU

per i pher al Chiin 17 Fpl6: e B SRIbhkLG AF8 (s WA MRS o0
"t he recephabcortelpoad o thehdikég hodpe bind penef AelsbdhdsAwhatthebrdke switghikeobl¥B, on
the rear .surface of the circuit board 70, the npl ded .insul ating coating
film290! &ﬂt‘?@%&w@wn&m?féﬁgtﬁmaﬁﬁpelkﬂ%%ﬂmaﬂ%é’%@&baﬁ SHGHBE ¢ hr ee
regi ons gk gdh NAdAA vkAAg bRAbef 7T S THEHRINIBDih P ishAcuntddh aSXRGE.

t hi cknesses of 2.2 mmand 1.8 mm and on whicli the two el ectro-optical
sensors Pperions58k fepmeddh thpdwell surfacsed drecknobginitr V388 Bhe pagitiorsinglheliesi€thb i nt o t wo

ti __has. . | . thick f 2.8 : which th
s boonmsni? vl e B StasTionhe iRz e GitheiimBldae bt e, 1Y+ egi on
98¢ t hat pbéifionihg pireXRNBIVE the bbHitediRSERoled 77b. "Mhe AdAibARy Pl tha iS]tﬁthEi ght
e

emtter portions of the lights 56¢c and the receptor portions o
r ecept or shapsd member tha nshides 2 smell dimesesthsad porsien, 2 Béh portinm hayinged

i nsul ating. fi ' r ch tha he thi.ckness, of the ded

noul at | ST I tee WTRE L AH - pd FSpb RIS N0 AP T B v ¢ ne
|'i ght empbitiengs flemed fircto athemiphtiie] slepepThe posifienint b 1Hlickvasedat diend t he
light emtters 56¢c is 2:2 mmand the thickness around the receptors 56d is,
for exanpfEssed partiam73ca dhatd g othrplesk quiyand; anghrotoast inwasg.s bhe eighted such

t hat the,fiifist: ' ' [ t i i d 70 nore
t han thep{)ﬂ?%\ﬂ%@%}ﬁ%?ﬂ%%&@@%ﬁ%ﬁ P t9 e\q?i\%goée soriﬁg_‘ég{iﬂ%gé%xglgg bundl ed

t oget her meTihes 13bthabisritiediygotipled hroyind tlenperiphery itk themeshthotes] 34a théd6c, 44b,
56d and the t opt.i.cal .sensors_56 56b .t oget her, the shape. of nold 191
fr om whi SR HEMGGLY THCRHOR %ﬁ%ﬁ FPRP! ISI‘I?WMI%H- Terensiioning

- el ectri cables b aREBEReBHHaffe H@l?cagdé'%t) vﬁﬁ‘aﬁi@;ﬁ%ﬁth%@ofﬁﬁ%i%ﬁt%kwpt ors

44b, 56d, the m croconputer -3_2 _ and the“switch el enent 63 I's created
can be silPR88]f i eBhe speel esignobynité? tichyles tstoircgithodrd 70dbiatdevhouftod bk

Furt her t mol ded insul ati ing film290.is fornmed o j rst

r egi ons érg?ceffgghessgo?ﬁ%’lpp?lﬁBo%ngdﬁﬁﬁéﬁﬁgi‘ei ﬂadlggé’ﬁ Oﬁglzﬁi f ezsé’ﬁgls@*rounds
the peri pheticestralfer 5Hehat isghtbeidédlan HGsrcanBoiddeor ecept ors 44b, 56d with tube
shapes such that the top portions of these conponents are open. A portion

of the mbP&d i nEeg citquitdoarsiatl ing Washerrshoped andaingsshepesliswbstratabayinght enitter

portions orti f |4 ' I 444,
56,  aapctias GEfReth sl dddls lsHlod ch; Gl AURERESH: B fecapect
to the | bghirg mocmitiodaticecgtion $4 sydDQhatsb abtobd abstagtiglly dongertdy esithitbe f or med
on the inner ef& h’ﬁ;al' surfaces of the tubul ar portions of_ the nol ded

bl 2 The i

i nsul ati §ePY igfpogily/ (s Tixgdly| cogpled dnbedanes sids qurfersapiles wplbr t i ons
by, for I ' . I I kbW I be
a1 cul PR B B g T P W S ool 40 o B or

por t i ons coumed withcoedecthen fdr exarbplearjigsthatie ssmmredilyipositiohat oir thedeivinges t o

t he inner _peri ral surfaces of the tubular. portions.. Thus, .contapination
~ caused bj°tRE" Gipprign 1435 Brodtp cenigt, e bond s i he it e 0
control | edheBipsieash BRS itiDsdR@nBAlY CdrRBRYic Hith B&ekd ©/the &0l bR RPMHI Ons
and the receptor portions of the li'ghts and receptors cause by this

cont ami n#iis Biay.ceherybe giseitit bpard d0 i9 100U 8 totthe spasd seppoviippertidre] hvhaend!s 62
insulating coating film290 is not fornmed on the regions 95 on which the
head portions 92a of the screws 92 are di sposed is because if the nol ded
insulating coating film290 is formed on the regions 95 on which the head
portions 92a of the screws 92 are di spbsed, the nolded insul ating coating
film290 will delam nate due to contact between.the heat portions 92a and
the nol ded insulating coating film 290 when the screws 92 are screwed into
the circuit board 70. This delam nation may occur over the entire circuit
board 70. However, if the regions 95 on which the head portions 92a of the
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-33 electro-optical sensors 44, 55a, 56b, the anmount of light that is
emtted fromthe |lights 44a, 56c¢, the anount of light reflected fromthe
read-out pattern and the identification patter, and the anount of |ight
received by the receptors 44b, 56d will be reduced, and thus the |ight may
not be correctly detected by the receptors 44b, 56d, even if these
conponentlst afedfixedwestachatl thihecitdhanoaay B Will Bedikgsbd &@aﬂhbﬂ@mﬂ I m [00150]
However, -in the_ present embodi ment, a reduction in the light that radiates
f r om t he Sthsipmtialbyreencentsicmih ths o) shett axis.ef | ect ed by the patterns can be

prevente au i 1 ther e ed by
Phe ol aoEheui Seknieansthe S0 kL B8 OB BN EPhRRe Bt RSl SBNEEY ™Y
~ prevent oprivatli3ahst!faces tigy arige pohinel2aoff fe-sppbdl 123 theswils 62 snobfited2Band56b t hat
occur due to a redyction in the anmount of Ii@aht recei ved bg the receptors

44b, 56d WsrPeripbery od thy nofqyslempat AY cabedivecty ifaghed to Be&iowit Boardd0. 56d. | n
addi ti on; I I1es: i 1 rki 8 tor
por i ons oy arg RFLHE A5H3yine thel Fimpteflie S b3 ihq Rl Bo T OLAREE! 0

enm tted funmevesshey, ped inpleedédmsdatidrhisetiveghthe eoils 62andphe tirarnsbandti70 emept or

ortions beca a synthetic resin is used for the nplded jnsul.atin
oat i ng. FITHEGIHORASEE. PEIY e G0t 6F TP TaoerEn Y GHEHCGTSLIRRHF ough, and
because LhgHEBIS@E sff)m@hm' H8iof 181 thBGoild b1 AMR thSurdtd ¥8Ee §ol Rihofthe nol ded

insulating coating Tilm 290 surrounds the peripheries of the Iight emtters
44a, 56c¢ parigntlidyranteptashingddcir@dichboatd Thie the epdiol suppottipostfiorsén Becasd4, 56a,

56b with be . .sha suych that t t gps thereof. are open. Thus, even if the
| i ght e’ es_fghefggsﬁgélgef?ﬁ@aflﬁgl ?%éaélp ep 51%%‘3“%%8 are disposed close to
each ot heeeoljt ViIHd cop@rolerd 95 i6 Ydrtexbipld doposé PoREmeRddohgflitdipk®edddwiili @m t he
light emtters 44a, 56¢ to the receptors 44b, 56d, and thus operati onal

errors chhbeSappsAdYt58h. 2 ROM 53¢ amhan EQdpsriage 556k m aeptrohprogdma éssstpsgd ul at i ng

coating fj t ' [ i Fcuit re
covered \ff\l} ﬁg]l%zﬁd‘%gé’ﬁfi e‘é’tn%ll%gsr;hgp %F h E‘?Bur %é%%&gﬁ%iﬁgﬁﬁg%grgﬁ%m in

Fi gur e 18rocasseo{desaived pelegds ba@rdime otthwatl obic uiBitllcvkle 0f bhaRingahslRd

i nsul ati ng ating din 290 is.to be forned by a _hot nmel t . ol di ng process.

In the h&¥29fEen. pressloediss Jortensienandyotationalypeed@ung rach HHKINE RS 416

exanpl e, ,R,R! nGhPROAREED en ' t e LS; and the
seal ant iasosupp %“33 to t H%egmﬂ%fﬁ%ﬁggq %@v\ﬂ%ﬁp%rd gﬁiua%tghgﬁglﬁgﬂcﬁo%l pressure
vi a a hosensd0t fdr@ettbilg the rethvowal posiffiomgof the béhake tsivitclrkhab 4Ddreioperdtinglt

h d, d ingl . .101 d I | d 101b.. Th ld 101
nel udes AT ARt R, of REHoRiiRe SREuE sieh BEROR o AR | oner nol d
101 b i n clthichfc? e abdofcickiy DBR0An Ol Lo, ‘PlaGhGNicsgNPONeNt s

such as the m croconputer ‘are nmounted is positioned. Gaps between the
upper andanableeet splsiiively oantradiing ar01df thercorpmmenisrconmactdadaherdto7 Tharednirdléer

| i ' i.ch t. | ded.,i nsul at i i ng. film 290
et or neds SRR BRRET T R HOrtiN T epaR e B Sep B e et "
formed bed pElsdsibigs SRS ackBehsbioNE 56 HHIPASMLGLIse vadth MédRatad)ckidia thatr Cui t

board 70_on the regfl ons 95 on which the head portions 92a of the screws 92

of the cHAYGdiclasehriar pomple 141 W0 seands gnd pretasaerated dyithe enntig! pregtamt i ng

coating fil.m: N . t o) e

i nsul at i %és{%%%ﬁ)ﬁg*)i lhﬁqulesng?Jrig%% o1 rlafﬁ}%g?egtr?\g?ﬁg&%@:ﬂ?esoﬁgﬁw eeOfrqr%Ef ded

i nsul at i sgitcloelement 63 inrth@Sightlicldls abbrakimgharderdtt digkernnduty rhfosD nol di ng

process. _|n additign, the_ cojl hoquer 62r is used for_al ignrrent‘ w th the
O

mol d 101 BAAG RV dnsupryed ethg spriralier fh&romns eondgnser elemenes hof s eleciicur al ity
of projeghi : 500 1 | 4 ] -QH%F pt or

porti onsﬁgwgp%?gsgijsgg%}égﬁgt he Erf%?gal\igg%& égﬁ%réel%\h}tei ﬂﬁ)%%%ﬁlgun ({aﬁggl i ght

enm tter aembor&geptor portions of the electro-optical sensor 44 and the

el ectro- ,cal sensors 56a, 56b w.t. ubul ar .spaces..whi ch are_open. at

Thet ' ond%or 9 B Aopiie o tisd whilled il At SRREGRS Aot Babudbre?

peri pher k@gct@e ahbalgdti@ihd fof BbntEAP 85 MM Be SHELNMndA dfihaffwB0hdd er and
receptor -44a, 44b of the electro-optical sensor 44, the two el ectro-optical
sensors SeAvasehat will samy eroibe dpetiens Gthe pregent firmvestipn.chn whereords,Omeano t hat

t hese el enents are grouped together and are covered by the nol ded
insulating coating film290. The first to third regions 97a-97c on the
front surface and the surfaces of the first and second regions 98a, 98b on
the rear surface are formed as these TEtessed portions. This allows the
shape of the nold to be sinplified and nol ding costs to be reduced. [00154]
As shown in Figure 20, when the nolded insulating coating film=290 is to be
formed, the circuit board 70 having the coils 62 and the el ectronic
conponents nmounted thereon is positioned and set intolOlb | db and
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head portions 92a of the screws 92 are disposed, the external device
connector 96, and the regions 97 in which the light emtter and receptor
portions of the electro-optical sensors 44, 56a, 56b are di sposed are
masked by the nold 101, and thus the nolding insulating coating film 290 is
not fornmed there. [00155] The electronic circuit will be inspected after

t he nol dethsifiisdtoat tlagses @g utifgedfih Y $H8 ficsidnamaRthith b SkRddincMgAngonduct i ng
an inspection, four pins of an inspection device are connected to each of

t he t er nisfBgteregs agigereand/oral goritnes sofiegre deat cambeeiilinedde carmhentiteg ul t s of

t he mas‘fﬁrﬁ%ﬂbﬂh@r"ﬁ}éﬁﬂsﬁ@'ﬁ?ﬂﬁc Org,eélﬁfsgj ne whet her or not they have the
€ Cl

desired values, and rcurt 1 nspection and the inspection of the

i nsul ati ¢e0981 e PENd watteROidsntifidation eaidst 36 is\Phandddia ordes pefdad o4t the tleeapl et ed,
an insulating_coating filmis forned on the external device connector 96 by
%@@g

a hot melt¥Pes Bf Baftcsn J/6¢ phthesdeniBication ratieny’ & demed an thedpck mertageof yi t

board 70tﬂéquoﬁi1§ﬁt%%?ﬁel}!&k@swgigﬁglarﬂzﬁ‘i3i "I%Hiyg&éfq{elgd RACAS hddNsg90 made of

an insulating nmaterial, Tiqui be preven romentering the
el ect ri cabmposed@d &éwmd siestucloptcal bdraoryi 56n 08 bngad Bivinda lihir aad\aaeceptor. (Thies

enbodinment, it wll be unnecessary to _replace the electric_ power squrce

because fﬂ#@tr%woata?%l iswprsp%eg q{sfﬁ/spgse&éﬁ& Beiben e vegieally aligedion 4 Hee

condense 4 1 j j i . erate the
bof BleQMMRGH: bégrd%ﬁlﬁét%&s elesw il %(%iﬁ%)rﬁ !@mfthwsféaeo; W@@epﬁ

controller 55 and the like. Because is, the mol ded
i nsul at i igewingthiotey 18{J Ide200formnd bethradd neetiora et thaspbol suppbtt@osinsidd by

bad i nsul ati be further red ~ [00157] In.the af i oned t he
Chi d oSOt SRHASY sk vehiaah esdc BTy BF FRARS OB A YPGB BHO he
ext er nal a6QRRAGERpatthn s 2760 HFE e EHt Rl THRAGnSTHLBE cdd e BAHRY as

insulating coating film290 is forned. However, as shown in Figure 21, a
non- mol d&dll b descabrdhelewdy taeding pwh thothreativpesciimattens 6a e¢omdispaped peshi ¢

resin co%aitﬁ%g%&égﬂ%ni@?)r{ﬁ%%8%%3@%2%%11@ t he surface of the nol ded

i nsul ating coating rsion process. The non-nol ded

i nsul at i pgnoapat i AgstdwminZ9gure $, Haene ihdicitbe7Ibdk idte vebakiEsd peditionign t he

i nspection of the circuit 1s caonpleted, the regions 95 in which the head
por t i ons Paein ggentifigatiqnysepgor 96 wiH gead; auh saflegted dight fram twiogH thelisst Pastersor t i ons
of the | irght i 4 6 . i eptors
a4b, S6d o THse Al Pl Gecm R sl s 35 SBh BRI B0l Bl T e or
by pri nt ilight. THeenif thhiadicaiok 88b siatigned whib #rethex Omiagk, thesbetiecbptivalschaork whi ch
cont ai ns 815” ui d %ntdhetilﬁ resin, and the masked circuit board 70 is then
renoved PPBAPEEloFEhRde Ry BeBpeiened onshalishpaism At osb 2 SHORE YOO form.
the non- wiigmgbmrtﬁyae&&@e%&&%én@& 3dal o (RO Bp 0 s1aBSvif WepRSifodd dlemasked
circuit board 70. -36 [ 00158] Thus, the i1'nsulating performance can be -
further iseqondpeiderhy6b andileigettaiposiaardight! €bhd prsitioatdfiige orake $wigehfiloin4398 on a

surf whi. ch .t.h | ded. i | af i ' film 290 f d and/
on  sur PRSP R BreB Bt a iR Bt ng 111 m 200 wes not
formed. [689559] THERIEMEIMENET diid B0 For(edhmble, bl ledt 1y @B tind

enbodi ment, four_ nagnets (magnetic poles) were disposed in the r_ot’ati onal

di rect i ofs @maesied torfereebiierreitshis 8 nTThe pectiflonrivait S8angomentsd to Bic siiighet s may
be used re | lL.uc.al i f e Vel ndt..]

prefer ab?%n{eﬁg?g’g%fi\hﬁggln&gkgﬁ%ls wrgghg selgrfgorﬁgglgcfi)g?wl;@é‘%‘f“ﬁ %Ontl,o dluie%tl S

pr ef er ablkeagrehithenpboliedessdr 40, havhigithé heomslemet: 60fand @bils6c aetifidtials akhe
nunber of gnets (magnhetjc poles) used. [00l61 lo&ilb) In the aforepentioned
enbodi meAt elefiic gegegtoTandishilizss theawliags & yppbdtitathe sonlepsesielamensp 7 magnet s
61. mmi@(‘%{]ﬂf OrNEt:R e rebfifer R t5§|aﬁmtcoﬁ&)eﬂg@ﬁ/e19ﬁeﬁl@7ta%b+tﬁ. formed with
a. tubul ar plastic nagnet or t%re I'Tke having a rare earth nmetal if the

t ubul ar ptesdddomthg nituit bepirdi@e s Eadgnet (inclybhgthetchis 62 thatde grosidedalnl thie

di sposed such th that their polarities. arg different in e peri pheral

i 1 oot | ofTEEDRABAT0 (LS vetr IR R O SRaIme b i raple S BRAIEE “boar o
70 is fixesing MIEHRPhRI o ttaliShabd® niBatRACSH iRAlakih hatdial OMRSe &&cﬁﬁaﬁfﬁt ered
with respect to the spool shaft 20 by a jig. However, for exanple, the

i nner pemhghepel unitis frepmtasfon the cis¢uithrard B andithgoviong isweneted, thecirqiter al
surface of the coil holder 69 may be fitted to the outer peripheral surface
of the bearing accomodation portion 14 so that the circuit board 70 is

di sposed substantially concentric with the axis of the spool shaft 20.
[00163] (d) In the aforementioned enbodfinent, the magnets 61 are retained
by the cap nenbers 65a, 65b. However, for exanple, the outer periphery of
the magnets 61 may be covered with a heat shrinkable tube to retain the
magnets 61 on the spool shaft 20. Here, the heat shrinkable tube may be
nounted after the cap nenbers 65a, 65b are nounted. [00164] (e) In the

Y - I Y L oy ~ A o o . o




[ 00165] According to the present invention, the coil nounted around the
peri phery of the rotor elenment can be directly attached to the circuit
board because the circuit board is nmounted to a surface that faces the
spool of 'the reel unit. Because of this, a |lead wire that connects the
coils and the circuit board will be unnecessary, and bad insul ati on between

-37  theo@@i70ds nlelsb@®incd fagk conthiaioth K@nd Btk @idueaa . aniRASOMEY the ER@iCOi | 1S
al so mounted to the reel unit by sinply attaching the circuit board to the

reel uni PowEdAUsEmayed digm thedankoudtaeisinthatisaesin thetdop 1%)hﬁ”ﬁlﬂledﬁ‘atf0%th§t t ached

tothe r t V.
assenbl e%ﬁlu gggégﬁﬁ%s%ﬁi@ﬁtgr%g#ﬁace %%%)éﬁﬁquﬁ% ng drr c | ona Cgl?dnn%t on
"forward xherceﬁ:umbalrd A ves nohanewaitidan itﬁﬁlhnﬁ@boanhg film®itradde dfahow and
transverse" as well aﬁ any other simlar directional terns refer to_those
di r ect i oRSUKHIng mALH| @u&mbéaﬁwp@tﬁ d femn enteringthe plegisisel WPOAE@éﬁl&ihngl Y,
these t CLffe Bfitrbidr!ss? SflorbSvdl S ik Beibidlt GO8H hd WRHBBLRD (S RBME uhe
interpreted relative to a vehicle equi ppe e prese t I'nventi on.
[ 00167] Eleetricgromet smmtd l;mamb ‘thaslectsieal posveeiint & gtasmtedyalldesompbineht

section o art cIu s hard e and/ or software
const rucf %ea/egqmea; gg PPV%W FBsC é%PP%’EFeftﬁ?]E‘tqtrS er%%0168]

Mor eover and fe'Tike! MRbaRE 8 8% Fdf‘ess%ﬁﬁhgaéf th@ﬁﬁﬂﬁmﬁé ESating il S canite chidae cl ai s
shoul d include any structuré that can be utilized t6 carry out the function

of that pesmanght, amrbtrmiégemsed by emdeded inp@ti@oantiveedweds of degree such as

subst an abaut d "appr.oxi | y" as d,herein nmean a
reasonabt[g(?dglllm @MMMMMh that the end
resul t i$00v8] Siw¥heh bt the cleihdeskr 17Q§ pRY@AROXN th PRESE tHeedlieh can be
construed as including a deviation of at least t 5% of the nodified termif

“this devF%h@HSmééllwth@@ﬂ“tﬂégﬁﬁ)@SIﬂ% Trethi qhegcly pifistate, il spobt 1ven ofatss .

Nos. 20040608 5h55bi0R 26 v TRt b e SRo PRRR Spenh ARl SR O L o

of Japanﬂmﬁgﬁmﬂthé\nsklezmamﬁﬁéétﬁml 206120984t ca&ﬁig A8 dhets) A3takb 4604 i s
her eby incorﬁorat ed herein g reference. [00171 Wil e only. selected
g8

enbodi nme At REnBERTphgakHdes ol ithg %lﬁrﬁat@dtlﬁ@m@hﬁm%é iS@hani ¢ will
be appar %chtrfccb Htsx@lusffévl; ltl‘ﬁgué}{;thE Q&é@é%m{cf tBQ"séméHﬁz%ﬁg'e%ﬁﬂeﬁ. b‘ﬁﬁagvar | OusS
e nm eparting tr

changes and nodi fications can erelrn t hout m t he
scope of castingj tﬂwemtailml szed of theesgoolnl 2t dl grpheitigddcahafaser, dadrwildenor e, t he

f oregoin |on of .the enhodi ments according to the present

i nventi o%r”gi%ﬁ aPB?k’isle?‘ng‘B?‘gti on only, and not for the purpose of
Limtingédve)i nVHl%' &%n@ﬁth@%idgﬂ@t@ 6 ¥rd fispRBPRAH KL I§éaﬁh§§6@qgw§1h§é r

equi val ents Thus the sco the invention is not ITmted to the

di scl osediffmulodirtnlbesring 26 to WQATFIGI S gDieradEDd|tis: ability of the spool 12 to freely
rotate will improve 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. In addition, it will be difficult for cogging to be
produced and the ability of the spool 12 to freely rotate will improve because the coils 62
are coreless coils.

[00100] 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 a clutch
return mechanism (not shown in the figures), and the reel unit 1 will be palmed to await a
bite from a fish.

[00101] Control Operation of the Controller
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1. A braking device for a dual bearing reel that brakes a spool that is
rotatively nounted on a reel unit, said braking device conprising: a spool
braki ng unit that brakes the spool, the spool braking nmeans including a
rotor elenent that rotates together with the spool and includes a plurality
of magnetic poles that are arranged around a rotational direction of the

rotor ‘el ¢uEIOR] SUGEkt! thabrakelcahtréli operafibn bBGorRABthe chttcdier 85 SusRasiig al | y
different, 10 a plurality of serially connected coils that are di sposed

around a v pp gpsripedwithreleregeeto the eprtral flopchards of Figwas & peh? iand thei r ect i on,

and swit &Pﬁ tnl nnected to both ends of the plurality of coils;
- and a spggﬁpﬂgon ggjll@l}?\ia@d?ﬁat electrically controls the spool braking unit,
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spool AR 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 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 when casting begins is detected based on pulses from
the rotational speed sensor 41. At Step S7, tension F applied to the fishing line released
from the spool 12 is computed. _

[00104] Here, the tension F can be determined from the rate of change of the rotational
speed of the spool 12 (Aw/A t ) and the moment of inertia J of the spool 12. When the
rotational speed V of the spool 12 changes at a certain point, the difference between this
rotational speed and the rotational speed of the spool 12 when it 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 (Aw/At), then the drive torque T can be
expressed as equation (1) below.

[00105] T=JIx(Aw/A) = + - + - 1)

[00106] If the drive torque T is determined from equation (1), the tension from the
radius of the point of application of the fishing line (normally 15 to 20 mm) can be
determined. The present inventors discovered that if a large braking force is applied when
this tension 1s at or below a predetermined value, the attitude of the tackle (lure) will
reverse and stabilize just before 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 tackie reverse, and after this the spool 12 will be braked

with a braking force that gradually weakens to a constant amount during casting. Finally,
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a control elenent that is nounted on the circuit board. 20 2. The braking
device for a dual bearing reel set forth in claiml, wherein the spool is
non-rotatably nmounted to a spool shaft; the rotor elenent includes a
plurality of magnets that are fixedly attached to the spool shaft, and the
plurality of magnets are arranged around the rotational direction of the

rotor 25 el paehi2 ilthe brakéd Whe a pedkad for@sthef gridiRlyRe@arRés vafiethe a0n®et | al |y
different. The braking device for a dual beari na? reel set forth in claim2,
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‘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 S9, where
the duty ratio D is set to 10 (i.e., the switch element 63 is turned on for only 10% of a
cycle). The proces.s then returns to Step S2. When this occurs, the spool brake unit 40
slightly brakes the spool 12, but the spool control unit 42 will stably operate because the
spool brake unit 40 generates electricity. -
[00108] If the tension F is at or below the predetermined value Fs, then the process
moves to Step 510. In Step S10, a timer for a first predetermined duration of time T1 is
started. This first predetermined duration of time T1 determines a duration 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 first predetermined duration
of time T1 has timed out. If the first predetermined duration of time T1 has not timed out,
then the process moves to Step S13 and the first braking process is carried out during
casting until the first predetermined duration of time T1 times out. As shown by the
hatching in the lower left portion of Figure 10, this first braking process. brakes the spool
12 for first predetermined duration of time T1 with a fixed first duty ratio Dnl. This first
duty ratio Dn1 is for example 50 to 100% duty (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 Dn1 is a value
that is computed by multiplying a function f1(V) of the spool rotational speed V at the
‘beginning of casting with a duty ratio DnS that is predetermined in accordance with the
braking mode. In addition, the first predetermined duration of time T1 is preferably in a
range between 0.1 to 0.3 seconds. When braking occurs within this time range, it will be |
easier to brake the spool 12 before it reaches its peak rotational speed.
[00109] 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 value (n=1), a

duty ratio D11 will be the maximum and will gradually decrease from this point. When a
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4. The braking device for a dual bearing reel set forth in claim2, wherein
t he nunber of nagnets equals the nunber of coils. 5. The braking device for
a dual bearing reel set forth in claiml, wherein the plurality of coils
are coreless coils that are wound into a rectangul ar frame shape and
further curved into arc shapes along a rotational direction of the spool.
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-or ot a timer for a second predetermined duration of time T2 has already started. If the
timer for the second predetermined duration of time T2 has started, then the process moves
to Step S17. If the timer for the second predetermined duration of time T2 has not started,
then the process moves to Step S13, where the second duration of time T2 is calculated.
Like the first duty ratio Dnl, the second predetermined time T2 also changes according to
the spool rotational speed V at the beginning of casting. For example, the second
predetermined time 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. The second
predetermined duration of time T2 determines the length of time that a second braking
process will be carried out. The second predetermined time T2 is preferably between 0.3
to 2 seconds. Then, the process proceeds to Step S14. Step S14 and the timer for the
second predetermined duration of time T2 is started.

[00111] At Step S17, it will be determined whether or not the second predetermined
duration of time T2 has timed out. If the second predetermined duration of time T2 has
not timed out, then the process moves to Step S18 and the second braking process is
carried out until the second predetermined duration of time T2 times out. In Step S18, the
second duty ratio Dn?2 is calculated as a function of time. As shown by the haiching in the
lower right portion of Figure 10, the second braking process brakes the spool 12 during the
second predetermined duration of time T2 at a duty ratio Dn2 that drops rapidly dropping
at first, then drops gradually, and finally remains at a constant value. The minimum value
of the duty ratio Dn2 is preferably in a range between, for example, 30 and 70%.

[00112] In addition, a brake correction process like that shown in Figure 9 is carried out
in the second braking process and a third braking process in order to cut extraneous
braking force. In Step S31 of Figure 9, a correction tension Fa is set. The correction

tension Fa is a function of time like that shown by the dotted and dashed lines in Figure 11,
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the circuit board is a washer-shaped nenber that is disposed so as to be 25
substantially concentric with the spool shaft. 9. The braking device for a
dual bearing reel set forth in claiml, further conprising a first
synthetic resin coating filmthat coats at |east a part of the spool

control unit 30 and is made of an insulating material. 10. The braking
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spool control neans further includes a condenser element that is nounted on
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the same sequence as in Step S7. At Step S34, a criterion expressed by the following
equation (2) is computed from the tension obtained in Step S33. At Step S35, it is
determined whether or not brake correction is needed from the criterion.
[00114] C=SSax (F - SSd x rotational speed) - (AF/At) = « + +(2)
[00115] Here, SSa, SSd are coefficients with respect to the rotational speed (rpm),
which is for example 50. In additibn, SSd is 0.000005 in this embodiment.
[00116] When the results of equation (2) are greater than zero, which means 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 836, the second duty ratio Dn2 that was set in advance is corrected by subfracting a
fixed amount Da from the second duty ration Dn2 for the next sampling cycle (normally
éach revolution). The process then returns to Step S11.
[00117] At Step S17, if it is determined that the second predetermined duration of time
T2 is up, the process proceeds to Step S21.
[00118] At Step S21, 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.

[00119]  As shown by the vertical hatching in Figure 10, 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 decline gradually becomes smaller. In the mean time, the
brake correction process explained above is executed in the third braking process. Then,
the process returns to Step 311, and at Step 821 the process continues until the speed V is
equal to or lower than the brake completion speed Ve.

[00120] Ifthe speed V is equal to or below the brake completion speed Ve, then the
process returns to Step S2. ' .
[00121] Here, if the spool 12 is braked with a strong braking force before the rotational
speed of the spool 12 peaks, tension that was at or below the first predetermined value Fs

will be rapidly increased. Accordingly, backlash will be prevented, and the tackle will fly
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el ectro-optical detection neans that is nounted on the circuit board and
detects a rotational speed of the spool; wherein the spool control unit
brakes the spool based on the rotational speed of the 10 spool detected by
the el ectro-optical detection means. 12. The braking device for a dual
bearing reel set forth in claim9, wherein the first synthetic resin
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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.

[00123] SECOND EMBODIMENT _

[00124] In the first embodiment, the insulating coating film 90 is formed on the whole

surface of the circuit board 70. However it is possible to form insulating coating

selectively. The description below abbreviates the explanation of identical or equal

constitution and operation with the first embodiment at the time of explaining later.

[00125]  As shown in Figures 12-14A, 14B, in the second embodiment, the switch

element 63 includes, for example, two parallel connected FET (field effect transistors) 63a

that can switch on and off at a high speed. The serially connected coils 62 are connected

to each drain terminal of the FET 63a. As shown in Figure 14B, the switch element 63 is

mounted to the rear surface of the circuit board 70 (the surface on the opposife side of the

front surface facing the flange portions 12a.

[00126]  The rotational speed sensor 41 employs, for example, a reflection type electro-

optical sensor 44 that includes allight 44a and a receptor 44b, and is disposed on the front

surface of the circuit board 70 that faces the flange portions 12a of the spool 12. A read-

out pattern 71 is formed on the outer side surface of the flange portion 12a by any suitable

method such as printing, applying a sticker, or attaching a reflective plate, and serves to

reflect light illuminated from the light 44a. Signals from the receptor 44b of the rotational

speed sensor 41 allow the rotational speed of the spool 12 to be detected so that tension

- can be applied to the fishing line. The opticéi sensor is a conventional component that is
well known in the art. Therefore, its structure will not be discussed or illustrated in detail
herein.

[00127]  The circuit board 70 is a washer-shaped and ring-shaped substrate having a

circular opening in the center thereof, and is disposed on the outer peripheral side of the
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25 of the spool control unit on which the first synthetic resin coating
filmis coated, the second synthetic resin coating film being made of an
insulating material. 15. The braking device for a dual bearing reel set
forth in claim9, wherein the first synthetic resin coating filmis a
translucent coating film 30 16. The braking device for a dual bearing reel

set fort BedrihgGlcadinIdatitigioftidh 14 as th BE shbstltiaBy Béftehtric WiSthe speakhaty film
is a colored synthetic resin through which |light passes only partially. 17.
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porti ons réif sirfffee DPEHR cire it bbald 70N Not®tha¥heGhinted circuits 72 are only partially
shown in Figures 14A and 14B. Portions of the printed circuits 72 on the front and rear
surfaces of the circuit board 70 are electrically conngcted by through holes 72a. The
circuit board 70 is fixedly attached to the inner side surface of the wall portion 13a of the
spool support portion 13 by three screws 92. When the circuit board 70 is to be fixed with
the screws 92, then for example a jig that is tempbrarily positioned on the bearing
accommodation portion 14 is used to center the circuit board 70, and the circuit board 70
is then disposed so as to be substantially concentric with respect fo the spool shaft 20. In
this way, when the circuit board 70 is mounted to the spool support portion 13, the coils 62
fixedly attached to the circuit board 70 will be disposed so that they are substantiaily
‘concentric with the spool shaft 20.
[00128] 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 emitter portion 56¢
and a receptor portion 56d. As shown in Figure 14B, 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 emitter portions 56¢ are disposed on the outer sides
of the aligned receptor portions 56d. Thus, the receptor portions 56d can be disposed
separate from each other, and thus make it difficult for light from the opposite light
portion 56¢ to be erroneously detected. Viewing holes 13d', 13¢ are formed 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 the patterns 76a - 76¢. Here, the eight
levels of braking mode can be identified as discussed above by reading out the three types |
of patterns 76a - 76¢. The electro-optical sensors are conventional components that are
well known in the art. Therefo're, these structures will not be discussed or illustrated in

detail herein.
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the head portions of the screw nenbers are di sposed. 10 18. The braking
device for a dual bearing reel set forth in claim9, wherein the circuit
board is nounted to the feel unit by a plurality of screw nenbers having
head portions, and a thickness of the first synthetic resin coating film
formed on portions of the spool control unit on which head portions of the
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syntheti ¢ resin coating filmforned on other portions of the spool control
uni t. - 42and the electrical components mounted on both sides thereof (such as the coils 62 and the
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" which a resin raw material is injected into 2 mold 101 in which a circuit board 70 having
electrical components such as the microcomputer 59 and electro-optical sensors 44, 45a,
56b has been set by the aforementioned immersing process. However, the insulating
coating film 190 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 emitter portions of the lights
44a, 56¢ and receptor portions of the receptors 44b, 56d of the clectro-optical sensors 44,
55a, 56b.
[00130] The reason why the insulating coating film 190 is not formed on the regions 95
on which the head portions 92a of the screws 92 are disposed is because if the insulating
coating film 190 is formed on the regions 95 on which the head portions 92a of the screws
92 are disposed, the insulating coating film 190 will delaminate due to contact between the
heat portions 92a and the insulating coating film 190 when the screws 92 are screwed into
| the circuit board 70. This delamination may spread the entire circuit board 70. However,
if the regions 95 on which the head portions 92a of the screws 92 are disposed are not
covered with the insulating coating film 190, the head portions 92a will not come into
 contact with the insulating coating film 190 when the screws 92 are screwed into the
circuit board 70. Because of this, the insulating coating film 190 will not delaminate, and
it will be difficult for bad insulation due to delamination to occur.
[00131] In addition, if the insulating coating film 190 covers light emitter portions of
the light emitters 44a, 56¢ and 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 emitters 44a,
56¢, the amount of light reflected from the read-out pattern and the identification pattern,
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. However, in the second embodiment, a

reduction in the light that radiates from the lights 44a, 56¢ and is reflected by the patterns
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peripheries of the light portions and receptor portions because a synthetic resin that is

difficult for colored light to pass through is used for the insulating coating film 190. Light
is also difficult to be emitted because the insulating coating film 190 is formed so as to
surround the peripheries of the light emitters 44a, 56¢ and the receptors 44b, 56d of the
electro-optical sensors 44, 56a, 56b with tube shapes such that the top portions of these
components are open. Thus, even if the lights 44a, 56¢ and the receptors 44b, 56d are
disposed close to each other, it will be difficult for light to be emitted directly from the
light emitters 44a, 56¢ to the receptors 44b, 56d. Thus, operational errors can be
prevented.

[00132] The steps of forming the insulating coating fitm 190 that covers both the
electrical components and the circuit board 70 will now be described.

[00133] When each electrical component such as the coils 62 and microcomputer 59
have been mounted to the circuit board 70 and wiring has been completed, both the
regions in which the head portions 92a of the screws 92 are disposed and the light emitter
portions of light emitters 44a, 56¢ and the receptor portions of the receptors 44b, 56d of
the electro-optical sensors 44, 56a, 56b are masked with tape or by printing. Then, the
masked circuit board 70 is immersed into a tank filled with a synthetic resin insulating
material. Afterward, the circuit board 70 is removed from the tank and subjected to a
hardening process in order to form the insulating coating film 190 on the surfaces of the
circuit board 70. After covering each unit on the circuit board 70 in this manner with the
insulating coating film 190 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
elecirical power that is generated will be stored in the condenser element 57 and this

electrical power will be used to operate the controiler 55 and the like. Because of this, the
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sealing of the insulating coating film 190 can be made permanent, and trouble caused by
bad insulation can be further reduced. |
[00134] Modification

- [00135]  In the aforementioned the second embodiment, an insulating coating film 190
was not formed on the regions in which the screws (screw members) are disposed.
However, as shown in Figure 15, an insulating coating film 190a is formed on the regions
95, such that its thickness is thinner on the regions 95 than that of the insulating coating
film 190 on other areas. Here, because the regions on which the head portions 92a of the
SCTEWS .92 are disposed is covered with the thin insulating coating film 190a, the border
between the thin insulating coating film 190a and the thick insulating coating film 190 will
stop delamination. Thus, it will be difficult for bad insulation due to delamination to occur,
even if the thin insulating coating film 190a is damaged and delaminates when the screws
92 are screwed into the circuit board 70.
[00136] THIRD EMBODIMENT
[00137] In athird embodiment, explanation is given concerning when insulating
coating film is formed with hot melt molding method. Furthermore, in the following
discussion of the third embodiment, explanation of constitution and operation that are

. identical or equal with those of the first and second embodiments will be omitted.
[00138] As shown in Figures 16 and 17A, 17B, in the third embodiment, the switch
element 63 includes, for example, two parallel connected FET (field effect transistors) 63a
that can switch on and off at a high speed. The serially connected coils 62 are connected
to each drain terminal of the FET 63a. As shown in Figure 17B, the switch element 63 is
mounted to the rear surface of the circuit board 70 (the surface on the opposite side of the
front surface facing the flange portions 12a.
[00139] The circuit board 70 is a washer-shaped and ring-shaped substrate having a
circular opening in the center thereof, and is disposed on the outer peripheral side.of the
bearing accommodation portion 14 so as to be substantially concentric with the spool shaft
20. As shown in Figures 17A and 17B, the circuit board 70 includes printed circuits 72
both on the front surface of the circuit board 70 on which the coils 62 are mounted, and on
the rear surface of the circuit board 70. Note that the printed circuits 72 are only partially
shown in Figures 17A and 17B. Portions of the printed circuits 72 on the front and rear
surfaces of the circuit board 70 are electrically connected through through holes 72a. An
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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 96a - 96d that can electrically connect to the inspection device are '
formed in the external equipment connector 96.
[00140] The circuit board 70 is fixedly attached to the inner side surface of the wall
portion 13a of the spool support portion 13 by three screws 92. When the circuit board 70
18 to be attached with the screws 92, then for example a jig that is temporarily positioned
on the bearing accommodation portion 14 is used to center the circuit board 70, and the
circuit board 70 is then disposed so as to be substantially concentric with respect to the
spool shaft 20. In this way, when the circuit board 70 is mounted to the spool support
portion 13, the coils 62 fixedly attached to the circuit board 70 will be disposed so that
they are substantially concentric with the spool shaft axis.
f00141] Note that the rectifier circuit 58 and the electricity storage element 57 are both
provided on the circuit board 70. As shown by the dots in Figures 16 and 17A, 17B, both
the circuit board 70 and the relectn'cal components mounted on both sides thereof (such as
the microcomputer 59) are covered with a molded insulating coating film 290 (another
example of the first synthetic resin coating rilm) made from a synthetic resin insulating
material that is colored such that that light will only partially pass through the molded
insulating coating film 290. The molded insulating coating film 290 is formed by a hot
melt molding process. In the hot melt molding process, a resin raw material is injected .
into a mold 101 (Figure 18) in which a circuit board 70 having electrical components such
as the microcomputer 59 and electro-optical sensors 44, 45a, 56b is set. However, the
molded insulating coating film 290 is not formed on the front and rear sides of regions 95
on which head portions 92a of the screws 92, or the light emitter portions of the light
emitters 44a, 56¢ and receptor portions of the receptors 44b, 56d of the electro-optical
sensors 44, 55a, 56b are to be disposed. In addition, the molded insulating coating film
290 is not formed on a region on which an external device connector 96 is formed. This
way, it is possible to eliminate the task of removing the molded insulating coating film
290 when using each connecting point 96a-96d on the external device connector 96 to
inspect whether or not the circuit is normal during the manufacture of the circuit board 70.

Note that when the inspection of the circuit is completed, an insulating coating film 290 is
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include an inclined first region 97a on which the electro-optical sensor 44 is disposed, a
second region 97b that has, for example, a thickness of 3.3 mm and on which the
electricity storage element 57 and the rectifier circuit 58 are disposed, a third region 97¢
that has, for example, a thickness of 2.5 mm around the periphery of the coils, and a fourth
region 97d that has a thickness of, for example, 1 mm.
[00143]  On the first region 97a in which a light emitter portion of the light emitter 44a

~ anda receptbr portions of the receptor 44b of the electro-optical sensor 44 are disposed, as
shown in Figures 16 and 17A, 17B, the molded insulating coating film 290 is formed such
that it is inclined from the third region 97¢ toward the outer peripheral edge of the circuit
board 70 so that the light emitter 44a and the receptor 44b are bundled together.
[00144] As shown in Figure 17B, on the rear surface of the. circuit board 70, the molded
insulating coating film 290 are formed with different thicknesses on three regions. The
three regions including an inclined first region 98a that has, for example, thicknesses of
2.2 mm and 1.8 mm and on which the two electro-optical sensors 56a, 56b are diSpoéQd, a

- second region 98b that is divided into two portions, has, for example, a thickness of 2.8

mm, and on which the microcomputer 59 and the switch element 63 are disposed, and a
third region 98¢ that has, for example, a thickness of 1 mm.
[00145] With the light emitter portions of the lights 56¢ and the receptor portions of the
receptors 56d of the electro-optical sensors 56a, 56b, the molded insulating film 290 is
formed such that the thickness of the molded insulating coating film 290 in the first region
98a is different around the light emitters 56¢ and around the receptors 56d (the thickness
around the light emitters 56¢ is 2.2 mm and the thickness around the receptors 56d is, for
example, 1.8 mm). The molded insulating film 290 is also formed such that the first
region 98a projects outward from the circuit board 70 more than the third region 98c, so
that the two sensors 56a, 56b are bundled together. Thus, by bundling the light emitters
aﬁd receptors 44a, 56¢, 44b, 56d and the two optical sensors 56a, 56b together, the shape
of mold 191 from which the molded insulating coating film 290 that covers the electrical

components such as the light emitters 44a, 56c, the receptors 44b, 56d, the microcomputer
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97a, 98a so that the molded insulating coating film 290 surrounds the peripheries of the
lights 44a, 56¢ and the receptors 44b, 56d with tube shapes such that the top portions of
these components are open. A portion of the molded insulating coating film 290 that
surrounds the light emitter portions and receptor portions of the light emitters and
receptors 44a, 56¢, 44b, 56d with tubular shapes function as a light shield with respect to

| the lights and the receptors.
[00147] A water-repelling layer is formed on the inner peripheral surfaces of the tubular
porticens of the molded insulating coating film 290 and on thé light emitters and receptor
portions by, for example, spraying a water repellant layer thereon. Thus, it will be
difficult for moisture to remain because the light emitter 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 emitter portions
and the receptor portions of the lights and receptors cause by this contamination can be
controlled. N
[00148] The reason why the molded insulating coating film 290 is not formed on the
regions 95 on which the head portions 92a of the screws 92 are disposed is because if the
molded insulating coating film 290 is formed on the regions 95 on which the head portions
92a of the screws 92 are disposed, the molded insulating coating film 290 will delaminate
due to contact between the heat portions 92a and the molded insulating coating film 290
when the screws 92 are screwed into the circuit board 70. This delamination may occur
over the entire circuit board 70. However, if the regions 95 on which the head portions
92a of the screws 92 are disposed are not covered with the molded insulating coating film
290, the head portions 92a will not come into .contact with the molded insulating coating
film 290 when the screws 92 are screwed into the circuit board 70. Because of this, the
molded insulating coating film 290 will not delaminate, and it will be difficult for bad

| insulation due to delamination to occur.

{00149]  In addition, if the molded insulating coating film 290 covers light emitter
portions of the lights 44a, 56¢ and receptor portions of the receptors 44b, 56d of the
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NG 0! 10 %6% thezmount of light reflected from the read-out pattern 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, |
[00150] However, i the present embodiment, a reduction in the light that radiates from
the light emitters 44a, 56¢ and is reflected by the patterns can be prevented because the
light emitters and the receptors are not covered by the molded insulating coating film 290.
Because of this, it is possible to prevent operational errors in the electro-optical sensors 44,
56a, 56b that occur due to a reduction in the amount 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 emitter portions and receptor portions are shielded, and thus it will
be difficult for light to be emitted from the peripheries of the light emitter portions and
receptor portions because a synthetic resin is used for the molded insulating coating film
290 that is difficult for colored light to pass through, and because the molded insulating
coating film 290 is formed so that the molded insulating coating film 290 surrounds the
peripheries of the light emitters 44a, 56¢ and the receptors 44b, 56d of the electro-optical
sensors 44, 56a, 56b with tube shapes such that the tops thereof are open. Thus, even if
the light emitters 44a, 56¢ and the receptors 44b, 56d are disposed close to each other, it
will be difficult for light to be emitted directly from the light emitters 44a, 56¢ to the
receptors 44b, 56d, and thus operational errors can be prevented.
[00151] The steps of forming the molded insulating coating film 290 so that the
peripheries of the circuit board 70 are covered will be described by means of Figures 18-
21. |
f00152] As shown in Figure 18, a hot melt processing device will be used when the
molded insulating coating film 290 is to be formed by a hot melt molding process. In the
hot melt processing device, a hot melt sealant made from, for example, a plastic polyamide
resin (resin raw material) is melted, and the sealant is supplied to the mold 101 at a low
temperature and a low pressure via a hose 106.
[00153] As shown in Figure 19, the mold 101 is donut shaped, and includes an upper
mold 1012 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
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lower molds 101a and 101b and the circuit board 70 on the regions 95 on which the head
" portions 92a of the screws 92 of the control board 70 are disposed, such that the molding
insulating coating film 290 will not be formed therebetween. Also because an insulating
coating film is already formed on the coils 62, the molded insulating coating film 290 will
not be formed thereon in this molding process. In addition, the .coil holder 69 is used for
- alignment with the mold 101 and for sealing the gaps in the mold 101. Furthermore, a
plurality of projections 101c¢ that contact with the light emitter and receptor portions are
provided on the fnold 101, and serve to surround the light emitter and receptor portions of
the electro-optical sensor 44 and the electro-optical sensors 56a, 56b with tubular spaces
- which are open at their ends. Moreover, large recessed portions are formed around the
peripheries of the electrical components such as the light emitter and receptor 44a, 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 grouped together and are covered
by the molded insulating coating film 290. The first to third regions 97a-97¢ on the front
surface and the surfaces of the first and second regions 98a, 98b on the rear surface are
formed as these recessed portions. This allows the shape of the mold to be simplified and
molding costs to be reduced. _
[00154] As shown in Figure 20, when the molded insulating coating film 290 is to be
formed, the circuit board 70 having the coils 62 and the electronic components mounted
thereon is positioned and set into the lower mold 101b. Then, the upper mold 101ais
" mounted on the lower mold 101b and clamped. In this state, a melted hot melt sealant is
supplied to the upper and lower molds 101a, 101b from the applicator 105 via the hose
106 at, for example, a low temperature between 140 and 200 degrees centigrade and a low
pressure of 2 to 5 MPa. As a result, the hot me.lt sealant will be supplied to the gaps
between the circuit board 70 and the electrical components and the upper and lower molds
101a, 101b. Then, when the hot melt sealant is cooled, the circuit board 70 is removed
from the mold 101. When this occurs, the molded insulating coating film 290 will be
formed on both surfaces of the circuit board 70. In addition, the regions 95 in which the

-35-




& ()-'$0L"10%& ()- OL"1098& ()- 10z 10z

10zL<$10% & ()- 0! 1092 & () - 1t xmbCi 0! 10i 0" 10%& ()-3 10 10

10L<109%&' ()-"109& ()-$"10%& ()-$"10%&' () - $t sxyz{mJ! bC 0! 10Lnt 10%& () - 03Lnt
1092 & () - 03Lni' 1092 & ()-03 10 10

10L<#10%: () -i 0" 109%& ()-3J! O P! Q R $<&&+~_@ 0! 10i <P" 109%& () - $i <P" 10%& () - $i

<P" 109&- fubadB) JrBrPbd Ur A dodews 0 adpodddZing bRAER fdvide dutitiSetor 96, and the
. 1/bGi 0! TOLP" 10% & () - 03LP" 10%& () O3LP" 1092& () - 03LP 10%& ()- 03

regions 97 in which the light emitter and receptor portions of the electro-optical sensors 44,
56a, 56b are disposed are masked by the mold 101, and thus the molding insulating

- coating film 290 is not formed there.
[00155] The electronic circuit will be inspected after the molded insulating coating film
290 is formed thereon. When conducting an inspection, four pins of an inspection device
are connected to each of the terminals 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, and the circuit inspection and the inspection of the insulation are performed
simultaneously. When the inspection is completed, an insulating coating film is formed on
the external device connector 96 by a hot melt spray process.
[00156] By covering each unit on the circuit board 70 in this manner with a molded
msulating coating film 290 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 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 molded insulating coating film 290 can be made permanent, and trouble
caused by bad insulation can be further reduced.
[00157] In the aforementioned the third embodiment, an insulating coating film is
simply formed on the external connector 96 by a hot melt spray process after the molded
insulating coating film 290 is formed. However, as shown in Figure 21, a non-molded
insulating coating film 298 (an example of second synthetic resin coating film) may also
be formed on the surface of the molded insulating coating film 290 by an immersion
process. The non-molded insulating coating film 298 is formed in the following manner.
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 emitter portions of the light emitters 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 process in order to form the

non-molded insulating coating film 298 on the surface of the masked circuit board 70.
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0 molded insulating coating film 298 on a surface on which the molded insulating coating’
film 290 was formed and/or on a surface on which the molded insulating coating film 290
was not formed.
[00159] OTHER EMBODIMENTS
[00160] (a) In the aforementioned embodiment, four magnets (magnetic poles) were
disposed in the rotational direction around the rotor element 60. However, any number of
magnets may be used so long as there is a plurality of magnets. However, it is preferable
that between 3 and 8 magnets are used. In addition, it is preferable, but not necessary, that
the number of coils used equal the number of magnets (magnetic poles) used.
[00161] (b) Inthe aforenientioned embodiment, the rotor element 60 was constructed
by a plurality of magnets 61. However, for example, the rotor clement 60 may be unitarily
formed with a tubular plastic magnet or the like having a rare earth metal if the tubular
plastic magnet includes magnetic poles that are sequentially disposed such that that their
polarities are different in the peripheral direction.
[00162] (c) In the aforementioned embodiment, the circuit board 70 is fixedly coupled
to the spool support portion 13 so as to be centered with respect to the spool shaft 20 by a
jig. However, for example, the inner peripheral surface of the circuit board 70 or the inner
peripheral surface of the coil holder 69 may be fitted to the outer peripheral surface of the

. bearing accommodation portion 14 so that the circuit board 70 is disposed substantially

concentric with the axis of the spool shaft 20.
t00163] (d) In the aforementioned embodiment, the magnets 61 are retained by the cap
members 65a, 65b. However, for example, the outer periphery of the magnets 61 may be
covered with a heat shrinkable tube to retain the magnets 61 on the spool shaft 20. Here,
the heat shrinkable tube may be mounted after the cap members 65a, 65b are mounted.
[00164] (e) In the aforementioned embodiment, the magnets 61 are retained by the pair
of cap members 65a, 65b. However, the magnets 61 may be interposed between a cap
member on one side and a disk-shaped positioning member on the other side.
[00165] According to the present invention, the coil mounted around the periphery of
the rotor element can be directly attached to the circuit board because the circuit board is
mounted to a surface that faces the spool of the reel unit. Because of this, a lead wire that

connects the coils and the circuit board will be unnecessary, and bad insulation between
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be easily assembled. '
[00166] 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 vehicle equipped with the present invention.
Accordingly, these terms, as utilized to describe the present invention should be
interpreted relative to a vehicle equipped with the present invention.
[00167] 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.

[00168]  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.

[00169] 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.

[00170] This application claims priority to Japanese Patent Applications Nos. 2003-
00648, 2003-00649, 2003-154602, 2003-154604. The entire disclosure of Japanese Patent
Nos. 2003-00648, 2003-00649, 2003-154602, 2003-154604 is hereby incorporated herein
by reference.

[00171] 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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sequentially different,

10 a plurality of serially connected coils that are disposed around a periphery
of the rotor element in the circumferential direction, and

switch means that is connected to both ends of the plurality of coils; and
a spool control unit that electrically controls the spool braking unit, the spool
control unit including

15 a circuit board on which the switch means and the plurality of coils are
mounted, the circuit board being mounted on a surface of the reel
unit that faces one end surface of the spool, and

a control element that is mounted on the circuit board.

20 2 The braking device for a dual bearing reel set forth in claim 1, wherein
the spool is non-rotatably mounted to a spool shaft; |
the rotor element includes a plurality of magnets that are fixedly attached to the
spool shaft, and
the plurality of magnets are arranged around the rotational direction of the rotor

25  element such that the polarities of the magnets are sequentially different.

3. The braking device for a dual bearing reel set forth in claim 2, further
comprising
a cap member that is formed from a non-magnetic material and is disposed at end

30  portions of the plurality of magnets in the spool shaft direction, such that the plurality of
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5. The braking device for a dual bearing reel set forth in claim 1, wherein
the plurality of coils are coreless coils that are wound into a rectangular frame

shape and further curved into arc shapes along a rotational direction of the spool.

10 -
6. The braking device for a dual bearing reel set forth in claim 1, wherein
the circuit board has a coil holder formed from a non-magnetic material attached
thereto; and
the coils are fixedly attached to the circuit board by being mounted to the coil
15  holder.

7. The braking device for a dual bearing reel set forth in claim 1, wherein
the spool is non—rotatab}y mounted to a spool shaft;
the plurality of coils are disposed so as to be substantially concentric with an axial

20  center of the spool shaft.

8. The braking device for a dual bearing reel set forth in claim 1, wherein
the spool is non-rotatably mounted to a spool shatft;
the circuit board is a washer-shaped member that is disposed so as to be

25  substantially concentric with the spool shafi.
9. The braking device for a dual bearing reel set forth in claim 1, further
comprising
a first synthetic resin coating film that coats at least a part of the spool control unit

30  and is made of an insuiating material.

10.  The braking device for a dual bearing reel set forth in claim 1, wherein
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the spool control means further includes a condenser element that is mounted on
the circuit board, stores electric power generated in the coils, and supplies the electric

power to the control element.

11.  The braking device for a dual bearing reel set forth in claim 1, further
comprising

electro-optical detection means that is mounted on the circuit board and detects a

rotational speed of the spool; -

wherein the spool control unit brakes the spool based on the rotational speed of the

spool detected by the ¢lectro-optical detection means.

12.  The braking device for a dual bearing reel set forth in claim 9, wherein
the first synthetic resin coating film is adhered to and formed integral with the
spool control unit and the coils respectively by immersing the spool control unit and coils

in a liquid synthetic resin base material.

- 13.  The braking device for a dual bearing reel set forth in claim 9, wherein
_ the first synthetic resin coating film is made from a synthetic resin that is formed
by a hot melt molding process, in which a resin raw material is injected into a mold, such

that the first synthetic resin covers at least a portion of the circuit board.

14.  The braking device for a dual bearing reel set forth in claim 13, further
comprising

a second synthetic resin coating film that coats at least apart of the coils and a part
of the spool control unit on which the first synthetic resin coating film is coated, the

second synthetic resin coating film being made of an insulating material.

15. The braking device for a dual bearing reel set forth in claim 9, wherein

the first synthetic resin coating film is a translucent coating film.

16.  The braking device for a dual bearing reel set forth in claim 9, wherein
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the first synthetic resin coating film is a colored synthetic resin through which light

- passes only partially.

17.  The braking device for a dual bearing reel set forth in claim 9, wherein

the circuit board is mounted to the reel unit with a plurality of screw members

having head portions, and

the first synthetic resin does not cover portions of the spool control unit on which

the head portions of the screw members are disposed.

18.  The braking device for a dual bearing reel set forth in claim 9, wherein

the circuit board is mounted to the reel unit by a plurality of screw members having
head portions, and

a thickness of the first synthetic resin coating film formed on portions of the spool
control unit on which head portions of the screw members are disposed is thinner than a
thickness of the first synthetic resin coating film formed on other portions of the spool

control umnit.

-4 -




