; nopge3enkdpl L6TzBr aki ng device for a dual bearing reel BACKGROUND OF THE
I.NVENTI ON Field of the Invention [0001] The present invention relates to a
braki ng device. Mre specifically 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
conventionally provided in dual bearing reels in order to 10 brake the

spool, and in parti cul { i i i eels in which a lure
or the like is nount edqgl(.)dtﬁg gﬁ@égg‘og%&ghg Rggﬁiﬂg;&aé%d cast. The braking
. device prevents backl ash BAKGROASD OB THHRINVERTIdWSe conventional braki ng
devi ces lgr}eﬁjr%lr%ﬁhani cal type braking devices, which use centrifugal force or
magnet i ¢t ¥ he TGRSy | " nechani cal  br aki ng devi ces only generate braking
forcein or tyi t: { ' | f. the,rotor..or..the 15 square
of the rErorT onareBrey iRt BnTuAlR  SRERE dlich hPhimieRe) Beatgefin on

t he fi shinvgntidnrrelate¥ias brakinphdaviceabr bawdt boginba¢tlabs bBaMER hisp@s rgeailpt e

braki ng force even ﬁt.tines when such a force is not needed. This may cause
a reduct TPGANEA 1 #Eselitit ance in which the lure will fly when cast. [0003]
Accor di nghdkerdn@thfoladidy controlled braking devices are known in the art
in 20 which an electrical generation nmechanismis provided between the
spool anP00BE r debrakimgtdeviands einivertionally pevileddh Gual dehringoresdls fobidestot 0 adj ust

t he Jyakin orce .dur,.n asfing, a een, for exanple,.in Japanese patent
appl ﬁ: at flarg.ﬁe Bﬁﬁ??@a%déﬁ%ﬂélff’% 5941?:‘8‘.“%?‘85’32@“ ‘%ﬁﬁtwe‘i)‘(??]igpé‘h OIBraalRTePFﬁ %F‘Z%eges
i ncl ude @ mRHRRLto e &Rl dfa ﬁhﬁ@lﬁ{eiaﬁﬁ%st?ﬁ‘?@%aﬁgggg{dh@ eJEML B{bkllaéﬂd a

control ~device. The magnet is arranged on the e col s 25
ar r angedd@ing dstinge dylannof thesptronyantianil dmalting pedckscet methanivabigpe bmkiet ect s

th t .. speed of .t | . Th t devi {, th
ot 11 carRaR wiRE Btk Gl lEy3BRR of mbiesfrtoren irdiny P MR P o ces
det ect ad@gals ohly deheratetralting ferce ﬁﬂﬁﬁﬁmﬁfe)n t e $6@Rbnal %%d%? afusdor ¥r fnaCr ease

the braking force at the point where t peak i s exceeded. Tension on the

fi shihg $quaee afithe rofatinnalapesd. degardessof thethenopuaitiihere isdersionpon the fishingnum
tati : : ._and backl ash. i | . G
this ser g PhuRREdhafical AR pe A imcliiS opRE S PRkl E N M iR it

gr adual | whet swhgdorcbishitmgededr s thay catkt 8 redudBowRAke aistdnbein Whigh ienal
speed i s, det af@ed in order to apply tension to the fishing |line and prevent
a backl a%Fe Wel SpPbRR ca8%hat The Invention I's To Sol ve [0005] The

af or ementgopsed RN gi [ | i . rotational
speed an%l g?gdual I yﬁﬁgaﬁﬁc@ag g@?&é&ﬁd&?%ﬁ%\gg‘% a?esﬂg())%lefg e%g?ﬁl order to
pr evht warhlaastectr@hgmatdtipn mdekardémns teproeided dbtwiebe tHelspeol dnidake mkl dnite

| engt hened en t l.ure flies canstant attitude_in which the end of

the |ur eal}%%cﬂg%hge ?lgct{lﬁzg{yeqpatrgﬁgftoi 3&‘@5&’8@ %’ftor%er@m&aﬁ% a5 ¢Ch ed to

the 11 shioR@xdrplg, in Fagheiesd Fuisht bisiRbuas fuiRbARPE3sbaRe. 11 T's thought that
e lure

there will be little air resistance on t en in the attitude
descri belf094] ab&waventionelkhraking devibesrinelhde & nmagnét| & esil, wirdmviana speedr ot at es

while flylLng, t ir.resistance on,the lure will incyease dt_e,distahce
that it %ét?ﬁql%ﬂ?%ﬁﬁﬁpdﬁ&?ﬂ%@ﬁ%@gr magntds aranged gudhe spool ¢ $i oned

convant i avalgedorlicigeldait ahe rotafMel bpdea dklcatith At LIk@Rtt Rftadlina] ance whi ch
the lure flies is difficult to nake the lure fly with a stable attitude

It
by si npl $pesd akihsgradhe Thp sentred dewee eoniropetik eleatricabeurtnaithiabfiaws Byhe doil. 15
g??()?]r Olmﬁ?%‘%eg{’i’or%fl bfaﬁ%fhga&%%c%s dbtectY ﬂelak be en3RBALSIh sf)é)edtor%%eesp%léf, lailuf din the
gradually increase the braking force at the point where the peak is exceeded. Tension on
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the fishing line will gradually decrease from a point close to the maximum rotational
30  speed of the spool, and thus backlash can easily occur. Given this structure, in
conventional braking devices, the spool is braked with a gradually stronger braking force




di sclosure that there exists a need for an inproved braking device for a
dual bearing reel. This invention addresses this need in the art as well as
ot her needs, which will becone apparent to those skilled in the art from
this disclosure. SUMMARY OF THE | NVENTI ON 20 [ 0007] An object of the

present | i j i : i ] I -0 1 eel
Phat can" chch@RdrThg Rufoftl e DL S84 Eobll @i PERURRIATT,
t he 1 ur eandprbeent adiacklastt her. [0008] A braking device for a dual bearing
reel accgg}%ﬁ 'h(p)péafh;:i rst aspect of the present invention is a device that
brakes a S the dnyegtign {58 Sol¥eunted to a reel unit, 25 and includes a
spool br gy Unje, i Tl HA agﬁ&! C rol unit. The
spool br?l?ioﬁg u%ﬁf@re&?ﬁ%&;}%@g@ﬁ%@%{éﬁ%@ %%‘g‘%ggﬁtg t ea]rgggﬁlteunit, and is
an el Bct ratagainkl/speod andprladidl by tualict the bpdol bfieratha peaklis extebdedin akdertdie spool .

T B e LA s e ™
el ect i Clrb fie3 ANk tohstank BRINKRAR WHHAKS g biftht Pﬁ’e%t fdags i emsdmannglgt ect ed by

‘the 30 tension detection unit falls below a first predeterm ned val ue, so

t hat t heoppsste obthglend thag is tieddo shkeefishitpslinep Gohcennary larep eedel @ngninrshabe itr st
braki ng faqrce ri a first .predetermned tinme perjiaod. -2 0009] In this
br aki ng ggb?l@gﬂ}aﬁﬂ%gep\gg* bq létﬂﬁﬁlfr rﬁsﬁgwé’ﬂ %ﬁiu{f%‘é’gf% : %?Fn_ﬁidetd%@ &Yi nni ng
of cagti dgbvies GoingétselgN@he®B hirb Bids@RRals Srotd& Whik g lthé\ar fsReiaL | Y
decreases and is at or below a first predeterm ned val ue before a peak in

t he rot app diediresyidldgcreaserang dredistangntbatdt wilt Ay wilhool bossigreabeHowakad with a

conpar at | irst braking.5.force.during the first e erm ned
Ce per PG iR BB drs e B L R i Y Pl B 9 R BEL0L G 4
to 0.5 sdizpmoswhithdhé iee 8100t isi GffetRkethakOthetiNe)fyERitie X kiablRtH By t ti me
period with _a strong predeterm ned first braking force that is, for

exanpl e, Si5wly brakeie spaoh atierdhe pealnip thewpiagiondspeed. The present inventors

madeqyar | ch i r ik ' i i.ments, and
i scbyor LRt G bRaReBs, iUl BRteaB At SRS B Gt BREITT o e
wi th a stlisclogurbia ithege éxiste @ neetsfor be trapreved prilng devich €orraodial beutiak régheed, t he
lure wil| reverse fromat portiqQn where it is engaged with the fishing

e, "t haiSEaRop AATFRRES HEp R BRGR S ILP R el SEHBRISR G| | ne

wll lea ﬂ%t%ﬂﬁgég@ﬂe@ﬁlthé%%mmddﬁ%u}&re will fly forward in this

~stable attitude. In addition, it was confirmed that when the attitude in
which the lure flies is stab/MMARE G THEIMNVENEION he |ure 15 flies woul d

i th ' | so disc d.that with r. th
comvene | WS | DoARRbE ot PrReht AR eRiGR IS prRuides hralnt ARViee B A ALt | onl
speed wageipaeeanat caﬂ?r@e%acﬁaﬂa, Bebdit aROliiubs aked 1hef faalswisatud N the

rotational speed is detected by braking the spool wth a strong braking
force .f#rbacashBtheperi od of time when

[0008] A braking device for a dual bearing reel according to a first aspect of the

present invention is a device that brakes a spool that is rotatively mounted to a reel unit,

25  and includes a spool braking unit, a tension detection unit, and a spool control unit. The
spool braking unit is arranged between the spool and the reel unit, and is an electrically
controllable unit that is configured to brake the spool. The tension detection unit detecfs

- the tension applied to fishing line that is released from the spool during casting. The spool
control unit electrically controls the spool braking unit when the tension detected by the

30  tension detection unit falls below a first predetermined value, so that the spool braking unit
brakes the spool with a predetermined first braking force during a first predetermined time

period.



the tension is at or below a predeterm ned val ue. Thus, when the spool is
braked with a 20 strong braking force before the peak, the tension that is
at .or below the first predeterm ned val ue can be rapidly increased,

backl ash can be prevented, and the lure will fly in" a stable manner. G ven

this arr nt . hola | Lt ude the lure wll
be' st abi H@?gge alﬁélla? Eéka%thgwgg’nmggpd(ﬂg&?tg?%ﬁ%%%?%f SH{(%hnz};[(ﬁféepool br aki ng
devi ce f begianitgeaf castng isdggl, ead whex tredbmiort en the $Bhiap tina grdoillPdecefasdshe
present inventiaon.is the device, of the first aspeci, in whjch t{he spool

br aki ng 6‘?14/1?3% orelorEe é:i“ﬁ?ﬁé&ﬂ%“d@ﬂ?&ﬁﬁg? apegl’ lﬁﬁfa‘? ’é’ltfftwa]cﬁﬂ’?%‘t’rsi all'y
connect efadiid. Howikr, IS PRiIL Brakdd Wil ROABH Sl OGALENH bralihy i 1T erent

polarities and are al’i gned i n a rotational ection o e spoof. The
pl ur al i t fored dwringi the fiyst predetenniadd tvieleriod. Fbefitsepredetetriaed tmie peribd isand

- di sposedcaround. a_.perjphe of the net s, w,t s therebetween in a
circuntf efd r?f{%gp 83%}%3# pgg? :bé‘ig.ewﬂﬁlé’ aé'@atﬁ% W%h}%bfa?gifgh?{@}éﬁ%axwwvﬁﬁgb%nds of

the seri tieyefioNfemiaatonk preabickiined ficQibkakind fofdeBA R 6r exalBISBORY CcONt T Ol

unit controls the spool braking unit by controlling the onfoff state of the

swit ch uh?§% ofheanagipumdiraking foraey Theepresyns infvestorstroadsf varines éwingesinuni t - 3

during t: I f speol durid ng, casti.ng or .the Lik the |load with
respect F%k%'ﬁe e%%g%ngﬁéggdr?agﬁ{lg PYRSGITHG S ﬁn‘{‘?fé é’ﬁefi@%ﬂ m@faﬁ?ﬁghﬁnd t he
spool0 br edekedforaiverychiicfeeribd of tiae wath dtfoak brakimkion@ jhetbefore b Bk ihliheThe
spool braking device for a_dual bearing reel according to a third aspect of

the presENttiqnalsnsed.he Juse wHbreyerse emost orion whese it éy engegeshwith $eefeshingi n whi ch

the firsii,PredslElrihdRt: 5156 ' b Sied r  .pet.wee .1.and 0.5
seconds.inlzl%r e, tq{efiﬁéttl t@ﬁléfﬁﬁgg?%g%dcggﬁobﬁgg a Fl:ﬁ\gg@l%ﬁ%ﬂ%ehe | ure can
be cast #aedtioanf byvdls aidithe hirbierils flo dbrwaird Ih thisstablagtifuide STn dddatkdn) @ waer ce for
a relatively very short periqQd of_ tinme. [0012] The spool braking device for
2 dual  DESHTTRGS AL VhSR disrafige inowhich Shs e T isctablss Deohistaeee shas desore

i nvery i of;d s F=AVY i I . e | aspects, in
whi a1 he PR RS aT e R B R 206°1. S
Her e, t heomveniienadimetifodtofibrdkingthe spodbeftemaipeakin thesbdiatibeal spevd wdse | ure can be
cast farther, [0013] .The,spool _br aki evice for a dyal bearing reel
accor di ng*¥5ded fersprolcan be siropely f%‘@lk‘ﬁglg?gma?%é‘i‘ﬁhedﬂmpgn%l gRecddyi ce

di scl osedetbdte@By baki SR Qkh ARSBRE S a 4 i pool
control uﬁr:]i te(_:g%trolﬂsgl’t?%e on/ off%gs)gggi!of thgﬁﬁmn%%ﬁérﬁnpﬁggﬁ% e%ul se

wi dt h notheltersioniy at erdrelow g ipecdoteakingd vilwec ellwawhen tho spacd id wdked with good

b Si | )01 4} Th br aki ng, deyi ce f dual
bear 1o Rute trlbe AL Birbre REp G, MTpERG e RLorTRUSE e TR TR ¢ he
devi ce dislab oaehk tapidiydicfdaéddbRKREE tan b& pMkERE, WHE el 1B WIoMY indstapat r ol

unit controls the on/off state of the swtch unit at a 50 to 100% duty, the
spool wi MRANRE. SHYsIsgrapgementy hacklspln wilh be prsventeds yhe atdtudp obthedurgkvilg uni t .
Here, a -at i king force can adjust the attitude of
t he Iure{.;gfgg@?lg‘}d’%ﬁ&emsegﬁo%l%gg%ﬁ%s?\gﬁg%\gi ce for a dual bearing reel according
to a sevEid] aspEwtsposd] Hrildnpdedenfor biduelidating e8] Adeerdisyiotesedbinldspsed i n any
of t fiéff'ltg to si.xth aspects, in which 25 the tension detection unit

i ncl thies hite PESEIIBRYEEPR Sibe Aeticaplths Ty aspest, énvpishdbe sneolbrekingmig speed
det ect i Ofhelidled ' rgﬁmra | of he - ... The

t or que corcr:put a??%élﬁﬁ!otwlggﬁn%ﬁ% S tﬁ@%&%@@f@?‘%ﬁ%@ﬁﬁs’%ﬂ&%ﬁggﬁt et'spool by
t he r at eTh¢ mapuaeisjbavefseqimntinly diffecsrd bolptedardatre alignetd by 2 tdteticpbddedioh ect i on
unit and_the no of inpertia.of the sppol,. Further, the tension is

det ect ed®® etsll?ggfgglfpﬁll{hgaﬂtéfrqf\??a?]grcd’%@t%?%{s 1} W@urt‘tﬁﬁi g reeldwit @i ut ed by
the rat edRposed ani@d AfpetipRerO RF iifedhdghefolBE kA thpbhlRah TReRE &8l he

rotational nonent of the spool. If the torque is conputed, then the tension
can & céuprticad Thy swieh waitlisionngetedde both ends of thesptidltacanoected pluradity o8 hi ng

line on LAf SROREm{AR HELI06! bbhid1 LA 9Snerdls the spool braking unit by controlling
the on/off state of the switch unit. Here, by controlling the on/off state of the switch unit




between 15 to 25 mm). The tension can be detected w thout contact and with
good accuracy because it is detected and cal cul ated using the optically
detected rotational speed. In other words, detection of tension does not
affect the flying distance during casting because the tension of the

fishing ly i t.hout ..cont act.,wi.th, the .fi shing |ine. [0016
The ‘ool TR Re ol 6t 66 b Moo R bt AE ke oad Sl RpePiodhe o ghch
aspect oklechie currestefiiwihg et icolls will éagelad e sptict 6taRkaRthrittaR¥n@fl ahhe first

to seventh . as Ects, in which after the spool control unit controls the
spool br “ﬁﬂg FAMN&9T¢ehat the spool is braked with the first braking force

during t fihr st t 1 11 i,0d.. the, spool. control uni ontrols
t he spoollmﬁrllki n%sﬁ?%ﬁ lgéﬂljﬁg?w%fezﬁggig%llb (S %lfeg aec(%or UF Ii‘fg"" ré@??(?ﬁ fio

pr edef er therpeesent meerpniiothewlct e af fedsndr Becst Agpdep i @hidhake fist weaker than
the fi rstgegraki'%gﬁif,orce._ Further, the second braking force changes such
that thePECES Lemsried isia agangs hetweendb b apbQ. S seeondmeHRisy thepgitede ofi nce a
weak sec [ o P, ' [ fter
he spoo Lt AlfbBSb it EE alfl LAECRTEE Al BOMEL OV lE e trdgP Bl o S8y
peri od ofirstibraking foeredhya sdatbielyi wirmshdrtyserimidtaftiute of the lure, the

tabili i f t.he lur. i1l b i nt ai d w t hout ded
br ki ng. [412en CHeSPaLbHERRARTCe 1ha uheaer ChaReordies W Ui PIDeFt f can be
furtber cireRaeEvedtdaliy ]he-ﬁléﬁfcé tﬁ%gfosaf ki 3r AR VAS180 biFd @spﬁ%@,g%% &l ng reel

according to a ninth aspect of present 1 nvention Is vice of the
sevent h gt predaterhineshval weds gpatinge beftween 015N anddlefr Hiere thet dtiétulié o5t

pecd delRUFR AR B2 e sl e Be bt Bickerotidfert Docd changes dus 1o the
casting (8018pd UBRGpobliRaltivg Behad 0P8 dedcatthd RePactbithLrold fi@lhspalidst ude at

the sane settings. For exanple, even when casting is perfornmed’in which the
initial thensesenlinyentionds theslevice discloved inunon ofthepetanditn goyrtht 4speads, 51 ance t hat

t he re bl i . r ped se.l.he first. braki force wll
be r ie%ucg# thnthéé%’ogr arlrifré) E%Wt tg §n$ﬂ%$3pgﬁ%#&0fgﬁe%ﬁ{°{1 ?%“?’éf?&?‘g@ ®spool
braki ng dédthaeodutation). ddétk, thebidkitg foR®lcal 66 0btidIkd bathAedodPréti t of the
pr esent :% ention is the device of the eighth aspect, in which the second
predet er m opfr period changes in accordance with the rotational speed
of the s HefiR, spnS! : | o) .aki_n orce wll
change dw!t4 El) t he rsgtgglﬁ} %ﬁ%?ﬁg‘gé%&(%% u%ﬂhe S%gfe?%cﬁﬁcﬁ%é"&a?{@tﬁaﬁeg{ ot; he |ure
wi || flyticgmedset inmenteadethekigyict disclexaiiplthe fidh asgeen im@hichevida the @song ti me
when,t he ratational ed is.slow,_ [0019] The spool braking device for a
dual 2beartitist bl eondE i mly G2t flasaisbrniighagy ol OFASHRs Esanointiliont | on
is the deybakedwsElaGa8hrhR ' i i in

whi ch the secgnd préedet err mn%z%jfcﬁ%emggﬁlg%&?gg?#':H%%hgg&ﬁg \%\n/eveel 0.3 and 2
seconds. Stesesiirst braking ferce sareadjust fhevtiimdenfibed im. a stabl e attitude because

t he br aki [ due t.q the second braking.force is Jonger than the braking
time of pﬂgsﬁi rs ebgpg%%ﬁ@hfl%ﬁ%vé‘.’e Gfﬁ%’ﬁ & Ii50#CCh F WEAL@SHEEY a dual
bearing bfglk pasemiisierdion s Be dwakd aj@cia%qfﬁhn' ﬁf@h@iﬁrﬁ% kixeh slbegt @8 8fidhn any

ur .

of the first to eleventh aspects, which f er includes pattern nmenory
mean® anthedensian datoction upit inclifese sneed detrstipm it and artomgue comavationaitst or ed

therein FIRRYA ns ach of i.ch is different at

| east in%ﬁ%ﬁ dtl? ‘Pt?ée{tlﬁ]'}lgf&%{rc% ﬁ%&tgﬁlge@m PP Fp%ep\é'%&eeﬁpﬁlohcej@e\;%qﬁa of the

t ensi on, camputhiiorstnipeoraiRitarthe deok fordi thathats ﬂﬁ%o@ﬁﬁﬁ B Rats oF Eitinb@Br Means

- selects ﬂ]ne c%ntrol pattern fromthe pl uralit_gl of control 10 patterns
stored i FeARtpDal speed W;Pbﬁh%&eﬁd Aefeetrayunit and themomenbef inertia o the

controls rata ol kang : Uk Qf@pﬁg r cted by

t he patt gédralﬁsgl ect?tg%%é%]ilatg.lyﬁé%%, n 8%?‘.’% d‘gggégog u‘n???écrg’ 1@3?10? % 1éel ected

i n ator dempeehby thefratshif chanporditte aptisallsdatéctasrotdionalepsedind the rdtatic@apnd t he

strength andﬁgi% ction ﬁf t he wi.nd, bec :tﬁe tige control pattern_can be

sel ect ed™OFEHT YHEC Spapl-aftiths togqueds ﬁ?‘F‘B\lte% ¢ruthg densipg qap o FpmpRisd by ey

br aki ng e&wisc thedpoimk Fushli i r i i Ieenhh. aspect of

t he present invedrjgi on igbt(%gaggsglgeﬁgéngglﬁ%?ggh?%otgggﬁg?mme el ght h, tenth,

and el eventh aspects, which further includes a tension pattern setting

nmeans that sets a tension pattern, based on which the second braking force

is determned. Further, the spool contgol unit corrects the second braking

force in response to the tension pattern while the spool 20 control unit

controls the spool braking unit during the second predeterm ned tinme period

with the second braking force. Here, the second braking force can be

corrected when the




tensi on changes with respect to the set tension pattern, and thus even if
the tension changes due to the effects of the wwnd and the like, the lure
can be nmaintained in an optimal attitude and the lure can be cast farther.
25 [0022] The spool braking device for a dual bearing reel according to a

fourt een i e i isclgsed in.the eighth,, tenth,, el eventh,
ot he t REREREE Lo AEmhl® THEKSonidh B BRCHA RithaS RSB B e doat corn

setting meanydechuseirdndetésiakinidaRal el wbikeht bfcdll @Wected Aetafibia3 tpdeaaki ng
' means sets at |east one first braking pattern that

pattern setting ) ) | t _

i ndi cat ezﬂ %‘E’eq Words, defrstion pEtensipm deesgiot sffecs thetfhang distsnee dirtig castingat t er n
setting e nakin attern,that .i.ndi.cates at
| east thggé?%s?gﬁe?gﬁpﬁgﬁ?éo@?gt %tcaﬁz)%;ﬁ%{éfgg%%pﬁg%g@#g :&Péﬁ © %?Iﬂ% ‘force
of the f[0M6] br aRiergogldirdieng deviet fohe dnaltbeerigdrel aceringbo adidhth hakct

el ectri caJéI@g controls t he%tﬁggol_ braki ng unit so that the spool is braked
with at PEYEPISHY Ryquipn 1 BYlanﬁg}oi?atm annof e Airst feseygablaspestsai onal
speed be{pisp 4 ' ' ot . r val ue and
o east e S i PrEls B orbldBaft B BAPLELIAITE 05 1S Tess
t han t hebypkediwithitin fiwtbrakingdorcp AR theifirtt prédeserimimdditinge stelodcthe spitgd spool is

‘braked in_accordance w,th t first braking pattern when a conparatively
f ast casfor%oiﬁﬁl 8%@3{()1%’55 %‘QS’%%“’PW%EP%&‘E ol Fstﬁrélfqddihlﬁlpg§ﬁé‘_éﬂldof t he
spooly bepRaecRhidkd fifhe/peri6dWath alsBc@d WEERE frcd @ﬂs%k&rtﬁ%grfi t.'?)?ﬁm%gil ue.

Further, the spool is braked in accordance wth the second braking pattern
when a cnprarBirtheslthe sceond braking feteo changassychitisat ey feoomiststaking idice h t he

rotation of the spool fore braki i s .hel.ow the predeterm ned
Lol oo CriadtRS el PRnSPARE, Yl el el et Mot kel REGHENGES of 1o
braki ng pattiynsedker RUGHH EPdTee thY stpEoIEiE Braked %&ﬂh%@[!on% l%?&g_reﬁtﬁngt ﬁﬁc_esfgpé’l at

t he beginni ng of casting, even with the sanme settings. verm this
st r uct ur ¥eryjshosppeniodyef tivam decsehssstabiligng thewnttitudanihe hyetthesthbiikédhiighoofce even

if casti ' () . [ t he 0ql. rot.ational speed js different at
t he E§egi ﬂ%ilﬁg‘@?bggé@%gfggﬁﬁoﬁ u ef%eg%ﬁa?%n Vﬁn?tﬁﬁmfr?lgg‘?g}e f%an be
reduced. dittnfOMadhe Tire wil dglcab bakirtlgr HRydag&l. f or a dual bearing reel
according, to a H,}{et eenlt h aspect is the device djsclosed in the fourteenth
aspect, HMPLfhi criherseoglibraangdeicadyr p dpaldenringree] srgording tojargnthdepect pf st
pattern : Is LG 0, F - i rn.is

st or ed, E{r? ?S?‘?ts@%g?? égr]tr%lw;algglg? gﬁhkgg‘;e%tsh %ﬁg{t, ‘E’Z‘J'élﬁgﬁ glétsgg(ﬁgc%}sl%@r% first

~ braking getetnainessthe iest brakirg foezdtasahen th rsthtidiah kperg of tetsposl desecsdddyed i n

advance, .and t .ne braki ng respgnse can _be 20 _nade qui cker conpared to
whenﬂ? heth¥ ngqch%?%?%Pﬂ Bmﬁa% ﬁv‘?ns‘P&@ch'@HPIiaéép‘Eﬂd chargssdegto the@2sipeThe spool
br aki ng_giiodesbdthelufitith 1A%t § Bfble FR LI dihdubl WLARRL Npgspect  of

the present invention is the device descr I'n the aspect,
wher e t hexampletevpmwher easting issppefomped i Whish gteanitid] vélecisi of the ghoot &llowy of

first braki e hat correspond. different braking fqrces. The
first br @E‘angs %g%%@#ﬁgéltsfainﬁ%%ﬂéﬁ'ﬁgm? ﬁ‘fltlﬁlé'rmglé"oit ﬁﬁi‘ﬁ&?’?%ﬁﬁ%ﬁﬁﬁﬁ igré'i ection
means t hbfakig! fofce il b r@fuckd dcbidahdelwitlPtherbafibnd)sadeing patterns stored in
t he firstooﬁattern storage neans. Further, the first pattern read-out neans

read® outPX Bk selhsepeel braking desieddon s dpaltbearng feebacotding forastenthaspest of st or age

. : ' i b in. d ith th
o urai i 1 egpespfinPéith A%, PN el Rpicir S L SRRt o
freely atinegeddd timngeciaradestdencsiviith thb eotatisial fgedBl iRGposlinelergisgit 130 of the

tackl e, por.the, ski of the fishernan. In addition the braking response
will grak}ng ime 0 t&le second% I' It . i p

raking force will change due to the rotational speed of the
spool, the distance that the lure will fly can be increased by, for example, shortening the
30  braking time when the rotational speed is slow.
-[0019]  The spool braking device for a dual bearing reel according to an eleventh

aspect of the present inventon is the device disclosed in any of the eighth or tenth aspects,



qui cker because the first braking pattern is set by sinply reading out a
first braking pattern selected fromthe plurality of first braking
patterns. [ 0026] The spool braking device for a dual bearing reel
according to a seventeenth aspect of the present aspect is the device

descri begd | ' ?ﬁg L. which one of the.plurality of first
br aki ng %aﬂﬁgfrlﬁge %ﬁﬁr@%gégne ee%fcl r%?erﬁ)(}zg}tg ﬁragxlggggtargexﬁggr@diasseﬁﬁy erence
first- brHefenthefadetieedsily Muintaiped in HEtakle agitadheeaustid brakink AelcUHR o tHer St
braking patteyn 5 setti_n[%prreans t hat includes first braking pattern

conput at PSRN gdpepe getrtharethe brakang e at the fisg brakieg foseeaki ng pattern
conput at j a . . i f.diff first brakin atterns
fromt he[drvgp Ienrae %S%P ?@sﬁr ﬁﬁlrl%ﬂ‘lwrll%g %g%l :dé?lﬁqea%éieggﬁléﬁd# gstélaetgteﬁﬁinas e‘grllss

sel eci s thefdevist disclakédin apsiof érerfirkt tosleveritalaspgtsp ahichriarthdromlidis pasérar ence

first brakin attern and the conputed plurality of first braking patterns.

The fi rSPW&%M@H%#%WHQEW%%%P%WWW@WW attern

that themasl #pfuciRy 8Fboftbl PRADS: 38AGAcl [KATLRR & B8 88 of [Tt ! aK N
aki ng n the

pattern and the conputed fifst patterns stored | I'rst braking
pat t er n brakingdercaptmtprefigeminedrealsp obthe beraionngnd fivist predeteraiiadetine peria. ng t o
the plurality, of first braki atterns, and L hus, the brakjng force can be
freely aﬁ“ﬁg%/% ?%ecgeﬁﬁ?%ﬁﬁegg‘ifﬁpﬂ? GoRToLRAtier Olﬁéhma?‘%%# @wBtght of the
tacki®, pittonteorkd il telatdtd nidsdignilals. Hietch (ROId0! OfhuroP IAY cbilifid g er ence

first braki ng attern may be stored, and thus the storage capacity can be
reduced &gl ngtuniida rothe chgral pattere selacted by therpaltiefn setbctipD6@7] Hatee spool

br aki ng ' for.a dual beari reel accordi to. an ej.ghteenth aspect of
the pres g‘ﬁ&%ﬁ%@%’?%%mse e G&SG?@Q nbl%%"(?fcfaf}%wﬂﬂ ﬁFﬁé‘g§Mﬁ?@eﬂf BdPect, in
whi ch t hiafd 6fhe hir@kid e RRéELE AndQRRUbALE AR WIBASLcAREE QaublSatihddaal i ty of
first braking patterns 20 such that the plurality of first braking patterns

have br aR¢ et ey thepluraliteoiqeatrobpatiemsn t he braking force of the

ref eyenc Ki : . he .c ut.atio r oces il ] be made

easi {esre aﬁ)é)9 Iti Ee fi?l r?%ﬁ %@?&%ﬁnﬁ%ﬁ%eoﬁ%%%tdg@%ﬁn%%lr‘?eg%&gﬁqg %r?\g%lr%g&tiuse t he

pl ural i t gspett dfimespreﬁmamvagimawmdeﬁwmwm@ﬁ%&mp@ﬁ&@m ng. [0028]
The spool. braking devjce for a dual bearing reel according to a nineteenth
25 aspecftlewinth pwcesehich furfhes iclusies p densiva rativincettiae seqans et sofs atepsion t he

fourtee nf)gtternﬂ Rk ee R tl?e%%@&kpnraidﬂﬁ wWh.ch &e&ﬁmﬁf‘eﬁp @qrtgéraﬁ'fe %Bg@aﬁtohﬁ&”

setting neans includes second pattern storage neans in whic east one
- second bpaik certectsethe eecond braking ferke ianebpsssean thetaidi@r pattetrndhideitherspasls t hat
reads, out the stored.,second braking patterpn. Here, the process of setting
t he z%coﬁ%f‘q?ﬁlﬁﬂli_tt ﬁﬁ“etﬁ)aﬁ ﬁ‘@rsﬂo‘l'}g’ﬁ_ gtﬁg&l{rg}getge 5%’@8@ pdpicenived Jme psEetern i s
al so 30 iESsdcbndPbiEkiNp6Re. Ucte, Q21 bmsn%ﬂs}eé oAl BB CAlE ireh lOT @

dual bearing reel according to a twentieth aspect of the present invention
i s the dtonpier chinges withaespactdnjheofet tension pattere.cmtilihusceven fthetension g

aspects, ich the second brakin tern . setting neans conputes and
sets thedléagl %@eg?ﬁ??%cﬁa%?ﬁmﬁﬁg&g%ﬁﬁ’mflﬂer‘?f‘bgf’éa@tﬁ’&egg‘tngbrn. Her e,
t he secoogtihilakitide pat the hite cen beadt REtheonput ed together with the first
braking pattern, and thus the storage the second braking pattern will be

unnetessi2]  helhsisppelgualinpdevies/fopp dutldeanng sl acenrdieg toedoudesntiand t he
SLIUCLUT Bl it B AGKLARARL B8 LRI [ o1e ORR O A0 ES S AR BLASIH BP) ect s,

f eat ures, "aspects, vant ages <o e present iy
appar ent firthet inohwesist bedlingmatibe sattingfics kitbsdcond Buking pdtaiseRtg

descri ption, \A@,eg taken in cont{_uncti on with the annexed draw ngs,

di scl 0se®FSpriek r?%glg%Bﬁ?q%ﬁ? 1pg mepRs St dgest oneEpl braking paftesr

DESCRI PT. ARARVINGS 1. i the. at aw ngs
whi ch foiﬁ{rﬁggggpgﬂé%otf this orff’ggﬁ‘?ﬁ] ﬁ%ﬁéﬁ?&%ﬁ? %?‘B%r‘%‘?"%gﬁggg{ )
per sPect leag one eevonfl brakingpattesathanigdiceteb ai leash tedfirdithrakingifbroe thaf isrsgialler _
enbodi negt _of th esent ipventiqn; .15 [0033] Figure 2 is a .

Cross- seﬂ]ﬁg??alﬁrsgl?rg%ﬁnggéﬁcﬁ@éﬁ%“&éwp% gy ‘HFhe%l Eu?l%?oi,cor[tﬁﬁﬁﬂ]t that gure 3

i's an exgleaseslpenspRGhE ¥oY bW urkt SRR thdERK s TRAMRANIEH I Wast & £ 25

-6-




30 dual bearing reel of Figure 1; [0035] Figure 4 is an enl arged
cross-sectional view of the spool brake nmechanism [0036] Figure 5is a
right side view of the dual bearing reel; [0037] Figure 6 is a back side
view of a brake switch knob of the dual bearing reel; [0038] Figure 7 is

vi ew of i t - I Fi gure
B s a vanppeatp R R A el e a0l (AR I8 oF Hentel it

cont r ol | predettrntihed vhled atakbsticasgonessetond WAk phiitagn mded thespaolvbviond! a _

fl omchart show ng a second control process of the controller; [0041] Figure
10 is a mesaﬁsg Ssghﬂ’rrgﬁﬂ?r?dﬁ?!m’é‘@ﬂé(ﬂ@f’i cally illustrates the change in the
duty rat fespl a@aheeBlkel RURETRS spdd? Mrhidd il b Srdchob Siff i it Of O aphs
that schematically illustrate a correction process of a third control
process bfakinggattemtwienl ssrompardivEYddg cafi(png eat Pisipsrfarmedaw vdfictathE | owchar t

' acoor ioeRnERE S b Searh e Rienes B fchr i e Bifdrismines © | o
DETAI LEDyESGRIRE: Ghb %ofﬁ%rﬁﬁﬁﬁﬁﬁiﬁ%%&&?%h@%&ﬁ&%ﬁhg h& bk a

embodi ments of the present invention will now be explained with reference
to the decmpasgfively slowichst (wrigaptisparfarmed irowbichithd totational speest efithe from t hi s

di scl osur.e t.he .fol l.owi ng descriptions,of .the enbodi S, 0 he

o ocont oL RebreBtib g s R e Rt Rl ot S1EtE s SRRl VDb bidked S

pur ppse &dcotdaiitd with elthe Jf e Btk AR fih R&drdincd Weh ARPORMIBHIGhaddsr and

t heir equivalents. Configuration of the reel [0045] In Flggre and Figure

2, a duatheseesliahtherheginninecad casting, evenavigh Gespme setingro (ivemthisoftruchee, pr esent

, S DO _ . . Thi 10
et udes 4! Pe G iRE I A Aty W rakiRl S8, by P BB, 1D
~ provi dedwhizhrthé gioe] sotseal spked Rriiiférsnicht Siotspthrip dfhastrgdendthut iR reel unit

1. The star dragj3 is provided to adjust drag and is disposed on the sane

si de of Pween gifhefishermanganbgaedisadll e 2. [0046] The handie 2 is preferably
of t d -h I . te- : t] d..knobs
2b t hoy P B R AR e R o M e I R AR Bt A 1

shown i niskhegdedcdisdlbeedan theffouttéenth Rpedtsinneiel dteafirstbeblingpattdneskttinz t he end

of a handle.shaft .30, and is fastened to,the handl e shaft 30 by.a nut 28.

0047 RERE TS SAPRID SleFapsaend Tahich S QeS| g PR FgiTekanpi e,
made of @ndBEBhatiies oafSufheRh b ARk B s@dre@ﬁfﬁ%gﬁkﬁigﬁﬁh%kpﬂe:ew@ reel
unit 1 includes a frane 5, a first side cover 6, and & ‘second si de cover 7.

The fi r sleasirhediasidmeking pateoy isrstored Emaiivanee; en®Ousthertrsidng wsbartsh cai es of t he
frang,5. _The sppol 12 | rqvi ded. t g nd w.ndi.ng fishing line, .and is

ot a2? e PR sHREa PRt e St uak R ol R e SR A cbEied ™ el *uni «
1. Wen yoesed friepbbebekihg dedte fop aldugl SaAk réd addordhg BC4 diRiRenth Rgpekt I St

side cover 6 is circular ] o
~ of the present invention is the device described in the fifteenth aspect, where the first

pattern storage means has stored therein a plurality of first braking patterns that
correspond to different braking forces. The first braking pattern setting means further
25  inciudes pattern selection means that selects any of the plurality of first braking patterns
stored in the first pattern storage means. Further, the first pattern read-out means reads out
the selected first braking pattern from the first pattern storage means. Here, the spool
braking unit can brake in accordance with the plurality of first braking patierns, and thus
the braking force can be freely adjusted in accordance with the casting method, the weight
30  of the tackle, or the skill of the fisherman. In addition, the braking response will be
quicker because the first braking pattern is set by simply reading out a first braking pattern -
selected from the plurality of first braking patterns.



or round in shape, and the second side cover 7 is forned with two disks
that intersect each another. 25 [0048] As shown in Figure 2, the spool 12,
a clutch lever 17, and a | evel w nd nechani sm 18 are di sposed inside the
frame 5. The clutch lever 17 functions as a thunb rest when thunbing the

fishing Lihe, a t he l.evel w nd Cc ism.18 serves,.to wi nd uniform
fishi ng I[éi)dnkg] aro dSPPﬂlebrglﬁB%\f%‘T% Oﬁ\a%a?rb%gﬁﬁéﬁ?f?ﬁp@?g@ ajeyenteente c ha%i sm
21, a cl uigdt 6ané pRkedBGRNk THE deicelotRRd m&aie%s&&m?%ge&m whiGPsdd 19

control nechani sm 24 30 are disposed in the space between the frame 5 and
t he secoie Hpmabiteef\fast brakimg pattpeas stoned firathieSirst Pattemats aget reanstiad Tefierencef or ce

fromthe Lot spool. 12 and.th evel. win chani sm 18. The
clutch cggﬁ?’g%l&rlé% ian 2%32%0@&?{ BF YRR W@ﬁluﬁ%%%éﬁréﬁfléfa@% Cin

r espofise sétting hRaeBatEhtl0fesHrst tigkiak Phiedin boyphtatidn mERR A8 38R GHRAIAM 23
brakes the spool 12. The casting control nechani sm 24 adjusts the

resi st an&aihathefast hraking pattern somputgtion mepws computesiarplargtitytafifferent first

electric I r iL.smor . electrically controll able spool
br ki ng. SEneBlEr S R o CE AOFRIA e o bR EOM R | (e o
di sposed stiettyve éinst brukidg paterbfignbraking phitédtiroih 6 referaite frst b pafiémseen in
Figure 1, ‘i\ﬁg frame 5 includes a pair of side plates 8 and 9 di sposed such

][ hat t heyhiie Oppyisdmbralityio! Sy draking paitsms. ﬂﬁ’é@éﬁé’ﬁﬂﬁ%ﬁﬁt@ﬁmeﬁfr@ upper Snd
PSS _ . B
owelg CORRARL QYisa ﬁg@bl%?ﬂlgjpgﬁeﬁHﬁ%trtH%%%%H%d %of ﬂ?e%%sr L te?{ il‘(Ij(g:H trt)l'feat es o an

9. As seen In Figure circu als nme y above the

cent er otifemﬁcsﬁﬁe‘?mkmg@aﬁem/&né pimxion?j;ﬂtﬁiﬁlﬁﬂj;}rﬁldﬁg bhttedns storetl i@ theffRgtns ah
portion the reel unit 1 is _screwed ipto, the opening 8a. [0050] As shown
in Fi gurggak@ga??&eﬂl, SIQTRRC WAt Piﬁ&%ﬁb? fp%gﬁwufé%b £ PEROTGRY to the

appr X1 MBLAlity o BRe rakfith dabtBi AndRftd o Braiial folct. AT bEFRANAdnTRYEh ©d Tn L he

openi ng 8a. A tubul ar bearing acconmodation portion t~ projects inward
i s uni t ap¢dogdanee witi thcastieg metitod athe pariglit ofitheftackleyat thephill dfithe fidlgermin.t he

spool - support..portjon 13. A bearing 26b that 15 rotativyel upports one end
of t:Luse sg‘g%‘I&IE‘ﬁ%PPjYz‘Sef erﬁ??p@ééwg%ﬂgﬁ’ﬁ%"rp%r O STP H‘@gi‘}ééﬁ?ﬁ €of the
‘bearing agnefyestbd RAuRATHEE e stthtrd o PREIdEVIRS carfbd dinplifi@n Pl ate 51 of the
casting control nechanism 24 is nounted on the bottom i1.e. the side .

cl osest {¥YPXhe fThesypoel biaking devicsfor afduahecating réch gecavtingrroatadigiteentor t i on 14.

The bearlag]&: i -\ t he .bear | accommmodatign portion.14 by a

“retaining rlﬁ%éé@re?%gﬁgi% gnééﬁ%es][lg? %l%vllff %ﬁgér‘%gfm WGY%%% Bt I WhiER 051]  As
shown i ntlfd fiyst eraking fphitert RP@PURASH BRELS @nRRidsitROp ARty 6 ﬁ@,ﬂmﬁﬁgifpanérh@ same
plan [ r of the side plates 8 and 9, and a pair_of front and

as the_ peringt ]
rear SI) omé‘tl"q“c%ﬁtrfé‘é PI“ﬁél% of firsh prakmgparterng haysderaking fiovaescthst are emallendhasaghe net er .
A rod no k [ .S I . I .as an
al um numBaI I Qg%%f%(%%%%dcﬁrb 6%%%Moﬁ%p@g%ﬁﬁgﬁlﬁéﬁgfﬁﬁgﬁtbﬁe | ower
connect i npdpeadi¢ramd thediime Dbmled dot cvmputatiog che be $hoirued bedalie the plurdldy af
fishing rﬁogl.‘ |!0052 The fi rstFFf' de ,&over G is screwed to the side plate 8
by scre RAtSInS IR RPYt JPiﬁéhl PERACEYYEt hat are inserted fromthe
second STERLTOVeTrhelsndi Ao Qb # ' ' gﬁﬁa i - first side
cover 6. [A b?ake sﬁp?!éﬁﬁﬁlﬁ%ﬁ%xgﬁ%‘%@g&ﬁ?ﬁ%gﬂ%%F%\%V?&g% [ |1§1|%8{see in the
ci r c&d ar agnseneirihe preserft d058lions thhdawicd disdosgd iea®; oftthe fapeadthi® has

S BR8I35 Rl BRI BIR, Lg oof ond @

pattern storage means in which at least one second braking pattern is stored, and second

pattern read-out means that reads out the stored second braking pattern. Here, the process

of setting the second braking pattern can be shortened because the second pattern is also
30 stored in a storage unit.

[0029]  The spool braking device for a dual bearing reel according to a twentieth aspect

of the present invention is the device disclosed in any of the fourteenth to eighteenth




flange portions 12a. The outer peripheral 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 coupled with exanple a serration
coupling, to t.he.spool shaf 0 that passes through the jnner S peripheral
si de of B%Jgﬁﬁsﬁnl"%&l %ﬁgew P EHHASTTC4NS CAFPUIES ARG ¢ e se®Pd at i on
coupl i Ngbragiif patBRHaSRLER] the FirdiHk D 1BSe KRY sGRHR bidRth i

coupling can bl% enpl oyed as well. [ %54] Thee’spocs)ft%sﬁg#t alttgﬁpl?e gr ably
‘made of &r esrpwediegether wigh thie fosidiraking pittern,emd tipisehe SbiSg8the seaomd passes

t hr ough . si d | at.e 9 and extends beyond the.second side 1Q cqver, 7. The
end of '+ hatinsifieudbedsAli il HE Ranel Bt ofD° Jettn o sty | <

r ot at$ vekie ssupiey dfabe Byviee edeisipidéa on a boss 7b nounted on the second
side cover 7. In_addition, the other end of the spool shaft 20 is

r ot at i vel§P381ippokhesgiansh othereobinsts faatyres bspestscmdadyintages o6 the. présehtar ge

di aneter FWelaP ' L the.center of. th ol. shaf 0.
Furtrer . RO ERRoinE anBli i bsh SRURERSBE o rap e OB TpE AReleby ¢ ne

bear i ngs d&Geptidn, attch? Giten ires@@ictive kith tBe ks @ewaipshaidloRd Sredérrddne | arge
di aneter potion 20a, Note that the bearings 26a and 26b are, for exanple,
made prefé %ﬂﬂw“’s‘?ﬂb‘?f@tﬂfemlft‘ﬁaﬂomas been coated with a corrosion resistant
fil [ 0055] Furt her nor ! | g qﬁ,ﬁq magnet nounting
por{ril%n 20d t hat nount sﬁ%a%ﬁ%?gég?jﬁgélsgﬁlg{egdl) e ow)Glgs formed between the .
smal | di 0086 kr Referrinp nd@do A Anchéddrawingg e/hibholhh @paR@fiiioorigda on the
left si dg. alf Figure 2. The magnet nounting portion 20d has an outer

di amet er “PHE™Fs | arger than the small diameter portion 20c and snmall er
than t he e t | . 1 - 0| i IS

nonr ot at MY couf o8 11" PRePiclle S ofh dRPRALRLE AR EREs ui s i o
serr at i opmbedipientef, theypdséng imedeoraf a magnetic material formed by

el ect s ol | atd.n i.ckel onto the.surface of 25 an jron material such as
SUM tgext FRaal arfdg%ﬁ?)lﬁ a%{Oﬁ%@@C@ﬁEﬂ Y Abibe Gpalrheanipa el ol lgurs Lragnet i ¢
retaini nppeearti Agirs 3Wehd Sfsdl h&iahg }Qﬁ]q I k.l be
omtted E)erelln._ Tlglller nagne?@r]et aiﬁr%irgfll)g E)ort?“éﬁpég isbgak?g%?g%gﬁﬂgr henber
havi ng aded bewriste 1eeliad Fagusefior ned t herein. The nmgnet retaining portion 27

is prefe S ed_when viewed in.cross-section froma direction
per pendi L‘Eﬁgr t?i%gélt%ggﬁgﬁgﬁrgﬁgfgsiﬁ Owgl%oﬁéﬁﬁg‘?o%ﬁagﬁ@% WPt i on 20d
passes t[0036ph tHigare 8ht etighf siddraiewadied dual b&@imRisRedg portion 27. The met hod
of a éachi t he_magnet retaining nenber 27 is not limted to serration -12

couptt ng ,[Ooggh otHEwe 6dsip baskgsidevigy S aduae ssdtch &pol ofitbeidng beariepreche

coupling be : T i e f _the |arge

di anet er [(g%rgli on}q %qggﬁeﬁoﬁégglwg@g&?&ﬂ#& sgféﬁé;%)@gggmg? OOHREE S ough
portion [H03Phe diigereBlint eick ofenfloachaengagRigeiritdany cBfiréiRbeckosns a part of
5 the clutch. nmec nlsrp 21 is fixed at this location. The engagenent pin 29
passes t &ﬁr? e flugl bearip er portion 20a along.its dianeter and

proj ect srubpar dif et Rvsh ' ‘g,ﬂ%i ' ' As shown
in Fi ur[e 2,]/\?he1%"l[r8téh Ievericgpi@m%v‘gha& sBos c?agteggfﬁtgo%ﬁfggﬁog%sgt%ﬁ@espool 12
~and t weasrirolles rear portions of the pair of side plates 8 and 9. The
clutch | 17 slides.10 vertical ly between the.side plates 8 and 9. An
engagemﬁbﬁi%af tﬁwsﬁgé%%%wt Add TPH@%?‘B@‘%B&E@“@%&E&'?@%@&W ly
formed wiity rithe oFlebidiCddntBVsocdsé; on the side of the clutch lever 17 where

the handle 2 is nounted. The engagenent shaft 17a is engaged with the
clutch cHifd2bl Hgwadi én view gf thtat seheowatically iHiugate a Rorrediion peacess Wi nd
- mechani s ] i t.he 15 two side plates 8 and 9 in front of
t he spoop%%é?hgﬁgk§@%§%g§Eg&ﬁgg%'N&?ﬁﬁanechanisnlI 8 and the clutch | ever
17 i 30 er [0048] t hFigPodl islRvie®hs d fusedhamish Ghaith&NcdSrdi ppddegest 2 t hr eaded
shaft 46 and._a fishing |line gujde portion 47. Intersecting helical grooves
46a are FOVTONET %ﬁfﬁ%ﬁug bearing el ippesqrdarce twith 2 secerdiemberdiment ofghe mesent | shi ng
line guiggeRyiion 47 reciprocally noves back and forth relative to the
side plate 9 on the threaded shaft 46 in 20 the spool shaft direction and
guides the fishing line. The two ends of the threaded shaft 46 are
rotatively supported by shaft support portions 48 and 49 nounted on the
side plates 8 and 9, respectively. As_ghown in Figure 2, a gear nenber 36a
is nounted on the right end of the threaded shaft 46. The gear nenber 36a
nmeshes with a gear nenber 36b that is non-rotatively nounted on the handl e
shaft 30. Wth this configuration, the threaded shaft 25 46 rotates in
association with the rotation of the handle shaft 30 in the |ine w nding
direction. [0059] The fishing line guide portion 47 is disposed around the

Y e T e ~ N




46a is rotatively nmounted on the fishing |ine guide portion 47 and

reci procal ly noves back and forth in the spool shaft direction by the
rotation of the spool shaft 46. [0060] The gear nechani sm 19 includes a
handl e shaft 30, a main gear 31 fixedly coupled to the handl e shaft 30, and

a tubul ar pi ni I ] I e handl e
shaft 30 is rot %@%@@Wﬁ%ﬁﬁ%@iﬁ&@@%ﬁ@%@md si de
‘cover 7. [(i0ag] harBHl@t@iF@ﬁBod%ﬁeﬂ@oﬂJﬂh@ Bfé’s‘éﬂt%ﬂv&ﬁ@ﬁ%ﬂ%% 'b@gxlblﬁﬁnééf'%ﬂh' ne
releasing direction by a roller-type one-way clutch 86 and a ratchet- type

one- way EﬁfW@Wteihedﬂqﬁfnmelw&lhﬂ@p@hnﬁeth@ﬂﬁblﬂndadthbett\fmanﬂmdﬂe second si de

cover 7 I 30, The e rotat nount ed on
e hanaPadokite MZRR SuadRls'acdthnbiCo TR Fn8RAes ofnd o Rl i atioa 0 4 og
nmechafi spr@led [fmms&au’lsmmm aidait gRake %&F@@etcﬂ‘mﬂﬁuﬁg MR EbHISs ddiRedi de

plate 9 %o t he |n5|de thereof, is a tu ar menber through which the spool

shaft 20 ﬁggesa@gen ¢laims apd; thels gawivalents. spool shaft 20 so as to be noveabl e
in the axial @o@?%ﬁlﬂaﬁ& ;tﬂeg&gltl on, the left side of the pinion gear 32 in

Figure 2 is rot novabl y supported in the axial direction on the

side 15 podse 9mwlgubeanﬂﬁg@&mﬁaahbe@ingeeeﬂaaaoedﬁgtoﬁap@sdﬁeﬁg groove 32a
t hat mesheﬁ ‘g?th ttfl_l‘g engargement pin 29 is fornmed in the left end of the
pi ni on g&RPoEmentoifing present iRy epEahisfgounb e berrnegeel forkaitcastinge Mg resl n 29

for mg heifehides B r B GHRN] SHAe 2, a?dﬁqgﬂﬂ‘ %) "ﬁxe%ﬂﬁ%;lgbﬁ)q% rt& %&Qte%m) I's

formed in the central portion of the p| i on gear
portion SpuoliBand tmhmsedmﬂihemhle offtieregjamit 131[}1@tzfrdra@3hs@mmhmiublagmst end of

the 20 32 [Q062] The clut t 22 incl ud
o on 5 oRE B Rnotf oh 8o g SR oL 18 1) ik a5 the E%g@%"é‘rhf "hity paraitel to
the di r epidagp thﬁkﬁaﬁ&le%@@kf&%ﬁﬂofaﬁz cﬁfﬁpl%ﬂﬂzﬁldlé %s%blat&—rk‘?x it ch

control mechani sm 22 also includés a clutch retu ani'sm ( no shown in
the figu ﬁ@%)’omﬂh i2¢ land knohsatbebattaneratativelyhmmedbditui ‘ts:ﬂﬂn Qﬂdsutf ¢he drivepsparola. 12

 mochiir s Aok P g%, M G itetot B inBP st mhesbeist B apdibrs Ry ca
g cap

52. The fafco, eﬁﬂﬁlfa@ta@d&&w&nme%amsdbﬁ@nmm ends of the spool- shaft 20.
The brakin cap 52 adjusts the force with which the friction plates 51 are

pressed "hst Referiagasnindp Higurepd, anfiie theregtundrl is) far exapiplemmadeefleef t end

spool B S RREHE ARG sy GRARRALLBRIA00 T ek 1 B ek Braie 500
spool br alfestrsﬂehanelsﬁjuﬁ&alsmhﬂl dids caves [0 dthelfiratkmd Woddnd 4eciverO4 ald PRl speed

sensgr 41, a pogl g unit 42 and t he brake switch knob 43. The spool
br akéY unfiounEdite both &Pi’éé thediamech Theespepbbd is provaded torvend pawsiing fisltieg 20. The

rotati onghe SRE ?sdroﬁﬁﬂlﬁ mé&nt&?élrgg %{?}ecﬁhﬂcﬂﬁséﬁmeﬁg (H]tﬁg 1'&(::?8#)1|tq E’r fishing

| ine. The spool contr uni t e Spo ake unit
40 with Hﬁgﬁnm‘n@mﬂf frangin extieradeiin therspdelshafh ldﬁ‘ecttim mea‘kﬁ; s&w dootr knelkrcdldr serves

ol ot i oA TRy GHABFIRAITES BAPE THCEOTSE ARLOTERLAEBSBP S Byt Gisrescheidhg
el ectri C'bﬁMherThe spool brake unit 40 is conposed of a rotor 60, four coils
25  [0048] As shown in Figure 2, the spool 12, a clutch lever 17, and a level wind
- mechanism 18 are disposed inside the frame 5. The clutch lever 17 functions as a thumb
rest when thumbing the fishing line, and the level wind mechanism 18 serves to wind
uniformly fishing line around the spool 12. A gear mechanism 19, a clutch mechanism 21,
a clutch control mechanism 22, a drag mechanism 23, and a casting control mechanism 24
30  aredisposed in the space between the frame 5 and the second side cover 7. The gear
mechanism 19 transmits rotational force from the handie 2 to the spool 12 and the level

wind mechanism 18. The clutch control mechanism 22 controls the clutch mechanism 21
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10 62, and a switch elenent or switch unit 63. The rotor 60 includes four
magnets 61 di sposed around the spool shaft 20 in the rotational direction.
The four coils 62 are disposed facing the outer periphery of the rotor 60,
and are serially connected to one another. Both ends of the plurality of

serially; 1ls.62 e ] he switch nt .63. The
spool brlé]kclg%ﬁlg‘% %}ngééé (13031 cffﬁ%e %lgfégllg‘%%?gy%g%hagﬂ%angﬁgg%%é%ti vating
the fl ovspmbl £2.6The tatitiy cfiol irdtiohidpy 24 Bejukte HatreMStadRitBdtiRBurd dhep e t he
magnets 61 and the coil 62 using the switch el enent 63. The braking force

gener at e8Py 12 Ftates ol additigrean gleatriopdlygoniroiledchrakesmeshgnismcerreleetidcsiliy t h t he
| th i i 1 t ; : .
mg et s eis e 8Foct Bl BT ARSI b A Shing i eRhs e i OV

ci r cuinf edspdsed betthieer diel ferme Faiid fhe firstishde qoobed.i ties of the nagnets 61 are

sequentiglly different._ The magnets 61 are approximtely or exactly_ the
sane Ien&oﬁghs haeeRn Figwers fivdrame? mchides a pai of side plates @ and 9 disposetbes 61 a

of the ' 5 [ = Sect i .. ¥i icular to
an axi s o ia (e B GyRiohc SRR aPiol EDARICARRLE BAE and W BEE ARG X, ey
~ sur f acesc@mbetarsel Ocliag @8l thas onitanidy cdrimeyt the side platardt adt9. whd deeh reFigutes, 25

peri pheral. syrfaces qf .the net. retaining portjon 27 of the spool shaft
20. Bot hagﬁﬁﬁafoqpem%%ﬁésg%&lgg Hiehily abpre %‘Fﬁg%t%‘) t Hdelagh SKAshAYed and

pl at gy ShaRpertGRRiGEIRLSRRA, AR BP i58d6wed i i ic metal
such as;a?%r g)ga;rpl e, SU% 304.ﬁ&fliﬁe cggr}érréén]%g?sl 65a gé\ﬁﬁ%g%%grg%ggga -

non- r ot af®8P} no\mshewntin Figueesfeandet, thestpedhsupgon potticnrd 3272 fat 4ndr espect to

th | shaft. 20 Si th nets 61 tai ned. by.th
655 30 amPeamepdDroR T TBANT faris bt Anutes bk S5aBRBRDI S of ¢ ne
nmagnet s ﬁxbu&@b@aﬂdg%c&ﬂﬂl?bd&ﬂﬁfﬁort?& CRfhabfrofRASNRAY I Siniti P RiHncdBA KRNI Ng the

magnetic force of the -15 magnets 61, and the conparative strength of the
nmagnet s et pastion efe el portion I5e of thersaelesiippiroperripn The Adpeariag26b Bt ween t he

| ef d 61, hneFi 4 and .t he bear. 6b.is 2.5
o oF or SR Gyl 08, RSB el kel P AR AP el
i nt er posefithbébmirg ucchamstigfonisiri@e .t headdaiofea dictidRblite PDbE theRastiha of the

spool shaft 20 and.the magnet nounti ng portion 20d and the rmagnet retaining
portion SORtrofmec Bhisteewtehen thehgEom, herdhesidpelpsasbip the frdAdecAernagnet

nmount i ng i : J : | ghtwe . 65a.
10068] " A haane e ororhbdoR ol Y4y e SRR e PAR oFUEAEE, 2% )
and 10 diasposediabien pediontthdyeaptaimmnbeng Bobthanid prdferablganadegpf26hire The washer
rrenbgé] 66 isrigﬁade froma magnetic material forned by el ectrol ess nickel

pl atfng P38, f ace of an iron material such as SPCC (plate). The washer
menber 6fgssir et Fi , I i.nj i hat is
mount ed P the sabai ook FIEEE L UBTRG colfbclie BOFOROL Fufiofited bfte Sind

t hi cknesplabeaswbepedmsternt thadide plates St ¢,ed agiairof dicatatdueat loeeeof is 15

bet ween 60% and | 20% aof . t.he. out er_ di er of the beari 26h. It wll be
di 11 cul FORFIGERS %?ﬁohds grggosgﬁgb%agg@e ‘tﬁ‘éﬁﬁl‘%%‘%ﬁn EO%%TO‘FB’“%%
magnet i zggt fUforieRarhile, REdSETIAHBEE s1eh ab BE ARBEMEH hloyRRh el frof B6R thhi S

| be difficult for the magnets 61 to have an inpact on the

structure, it wl ) ) .
abi | 1y &R isavesgsdethellpwenconseeting pomdenst 106. Ipesrd mpuiting legdlmoumst the i ng,

even if 1 are disposed nearby the bearing 26b. In addition, it
20 will g%?ton%gghg[l&?]ﬁ%bult for the bearing 26b to beconme nagnetized because

‘the di st 05e] The first side cover 6 is screwed to the side plate 8 by screw members (not
shown in the figures}) that are inserted from the second side cover 7 side. A circular
opening 6a is formed in the first side cover 6. A brake switch knob 43 {(described below)

30  is disposed in the circular opening 6a.
[0053] As shown in Figure 2, the spool 12 has saucer—shaped flange portions 12a
formed on both end portions thereof and a tubular bobbin 12b formed between the two
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bet ween the magnets 61 and the bearing 26b is 2.5 mmor greater. [0069] A
sl eeve 68 is nounted on the inner peripheral surface of the bobbin 12b in a
position that faces the magnets 61, and is preferably made from a nagnetic
material formed by el ectroless nickel plating the surface of an iron

mat eri al ( I 25 and cut) ..The sl eeye i s,.fixedl

att achedﬂ B}?e (I)r%#ely:a_ gé% P%*%g?eé}l’%ﬂi‘??‘&f GSF ﬂkeﬁgang%gﬁﬁﬂn@%om%e Slﬁ%i tabl e
fixing uofFigatehisdssppsedss thdttalslight @b ifeh@SiiMBe indbepPeriphefl tMeer @k magnetic
sl eeve 68 is di sposed opposite the magnets 61, el ectrical ?eneration and
brake ef PPN WM Seriep Enpredent divg grass maha spaot 12 iamonfiotatatily eoundeshet s 61
conver.ge ' Lo . 0ils 62, 070 he i|s 62 are a
corel ess%g%%ﬂg%%ﬁ%n%@%nvﬁg 11{8%3%?%?951%%1& %ﬁgég ﬂ{largga%%%fgf u(%‘q%? iKe spool 12
snmooth. perifhesi side &f babbiw k2b.i Thewpiethpd oY hitilimentie n6olihBedd wfrgtiound into
approxi mat e Ject%ngglar shapes,  so that the wapped core wires face the
magnet s BAUPliRG angether souplmedpetheds supl pekes soarhingereiplive Founliag ca be he nagnet s
61. The tg%foy&ﬁﬁﬁelﬁz are serially connected, and both ends thereof are
connected to"the swtch elenent 63. The coils 62 are curved along the

rot at i onfl05d] r ecEhiespodfshafo 20 spmreferdb?y imatio ofd tershapesictrheh]l satkeasdfist antial |y

concentric w.t § ct . to the sppal shaft 20 so that_ the distance between .
the out eFX@ER‘?s%&ii & gnd _aasa?stgﬁy teplpie g trade bryond ghe segond side
appr i SRk Y. dhk bR BF thSsyt shilt 50 &laf %%Ms%yéﬂﬁ?@&oﬁ&%fﬁ%%@v%%ﬁ_co' ls 62

and the nmagnets 61 during rotation can be un y mal ntai ne he four
coi | s 62rdptevehedupppmedihiat bedning R 6dios le-boksPreshoamedd ph diccsesdralede aoiet 7.nbl der 69

that i f - ti terial h as, f e, 304
the. 11 ke b ol pORGTR Yoo Pof iy it abiiapvdr b3 B Beinesdlen 70
(descri baeschBtO¥ovENAl lafgRIdEM A GHRIAPL0aLY &AL thetithier 62the NS shatat 1N

Figure 3, the coil holder 69 is’illustrated with dashed lines in order to
show t heZ@oFghegsmathdigmetetportions 2@oand208 that are suppdrtiad byothn beatings 264 e

circyit : se the cpil 2 ar nted on the. nap- netic coil
ol dby 66 4 Z%Rg&ﬁ’%%n%‘iei 8?’?‘?‘13‘3? i ﬁ%“?%@@%‘gmé%ewqet}m%f%t%‘ﬁlﬁ ur bed
because tHetheatiids Jtalade 6K el mrmﬁpie;ﬁaa@?@mmgﬂs@smma@haﬂl)een15 [ 0071]
The switch el ement 63 .includes, for exanple, two parallel connected FET
(field efpated with gcerresion tesisgmatibtRat can switch on and off at a high speed.
The seri co oj. ; Q C . drai.n t i nal of the
FET 63a. ?éfih%] smltlﬁcﬁ‘g‘gﬁ‘gﬁ’edﬁt&%g&ﬁ %@F?oa?lﬁg’a%?%é%o‘ﬁ?‘f{gngipr%@&ntﬁg%% 70.
£0072] | Th?mgumgnfyszﬂll(d@eﬁ?eﬁmt > {is_cfdrnmanﬂl eﬁyé‘mlth@f]r?ﬁkaﬂtﬁie%r p@rt{ioﬁfﬁoeCti o) {1
ype,gl ec opt,jcal switc at_includes a li portion and a receptor
port #9n, 3% &eﬁgrggﬁ;@gmtf{}pgfqog&%@n&he E%Q%(g@ég‘gf?%t Héeanaeast MowWHMEd 70 t hat
faces th } 3 %?%1 lis
fixedly g?{dgg%g hgﬁﬁr% %‘E&o%%g?@i%gﬁslﬁg%g}ﬁ? anﬁ[el aﬁgltep Ogg(tr) ?(?)L{:an 2a by a
sui t abl e smeldrdbarsthe largsdipmieter pogion&Ppl hi magnet stdinikg portmn 24tis aotv ng a

flecti t t flect, |i illumnated f the. light
bort on. TErahIeGupR i R Meedetoune St R yden P S g hREbing.
rotati onghd BREAR dra MAmERE Aatead SRmbIBY ere@ﬂa&isg]ﬂ&ﬁ{g 8k BRY tﬁéjsﬂrgﬁcé be

fishing line. The rotational speed sensor 41 functions as a speed detection
uni t 25 whipe Fron magerial sush ag SLBYi {exsrndge aed cith nSineé such Theshodbofnanrfadturygse d

The rear resse R AR pAROIRCPeL R W EOERrER b PeliriR i BRI "Cpoca

sensor 4heref. e Maghetethitiag bbeioaR7sk 8 eectahptifr meinbeShPsSh Mréudhthdds event a
30 decreage.in the sensitivity of the electro-optical swtch that occurs

due to tRéa fumed thergin. The magnetsefaisangrpriion 2F soreferably squarerhapadaykenor
crystals an s ; 1 i ravi ded so
that the rgﬁ?%%&ﬁ%%%aggrﬁlo %ggg%%ﬂtagpg y %ﬁgl\g%ﬁoctgf: gﬁ?&h gli\ioel%"g?an@j *shown in

Fi guB@s sMmagoetGnountieg poeioa 20dipasdes krolpiiBe cantéraifahé magyeticaetaingg poptidshe spool
support rtion 13.. The brake switch knob 43 includes, for _ exanple, a

di sk- shaggdtfhﬁﬁ]ﬁat?ﬂi a?%cl?‘ﬂ%\‘?‘e MmagpeJetaErngmembenat 1ot Bavigd toseraton ot at i on
shaft 74 that is made of netal and positioned in the center of the knob
unit 73. The rotation shaft 74 and the knob unit 73 are unitarily formed by
insert nolding. A knob portion 73a that extends outward is fornmed on the
outer surface of the knob unit 73 that is exposed in the opening 6a. The
peri neter of the knob portion 73a is cpncave in shape, which nmakes the
brake switch knob 43 easy to operate: 10 [0074] An indicator 73b is forned
in one end of the knob portion 73a and is slightly concave. Ei ght marks 75
that face the indicator 73b are fornmed with a uni form spaci ng around the
perimeter of the opening 6a in the first cover 6 by a suitable nmethod such
as printing or wwith a sticker. Any braking node can be sel ected and set by

. o o o A e .
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-18 [0076] A positioning nmechanism 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 position of the eight levels that correspond to the braking node, and

rochant siep b et oges AR st ol o B Fp e PR s 77,

and an ue&gploged@swbeil, 77c. The positioning pin 77a is nounted in a recessed
portion 73c formed in the back surface of the knob unit 73a.

Th
posi t i onl99g6hol ddheraht endyeigbe tange dippeist pertien g0 pt the sper) S}bﬂfhzoﬁﬁél.iesl’?ﬁ‘él ur gi ng

- menber 7 | td.0Ni.: LNg 7 : it 4 o0l | @s 77Db.
The posi b pispBRol bt 44 QELE o, 008 oh B POk FOKRI MRS

di amef er theehdclpmethanizm 21 B3riixed pothid lotativay The eagabicarnt gin 2P ipatses Sirdashger t han

t he head rtiqn, and a. small dianeter shaft portion. The head portion is

formed | Fedege ﬁ@fﬁ%@@ﬁ%@%&%ﬁ et ﬁ?tﬁgu‘b’f%ﬁ‘I ﬁ?@m@l tifed in

the recegpeddiPifdeRbL. 73C so that it can both project outward and retract

i nward. The el ght positioning holes 77b are formed in a spaced rel ationship

in a fanf@kdped Aasbolinan Figueerbghe idichtibredr 17 $s diSpdsed adthy rése bfthasporld 2t he

" peri pher f the through hole.13b jn_the outer f.ace . of, t he |.], portion
P3a ot il st belat Borss of B bas of e pRUS & i gk 7% Eitel or g

so ti@t {BEcAIRhEREA thed e Plakds PdridIN )ﬂl%ﬁga%%eﬂfshﬁﬂ?@']@gﬂs_gés RSB theo- [ 0077]

Referring to Figures 3 and 7, the spool control unit 42 includés the

circuit bdaptterdandhid vaitaiytfomidderitisthe cliieh Isiverchyi an the aidg of thei dutalplenered t o

the surface.,of fhe spool 20 su rt _portion.l at faces.t fl.ange

bort ron 155ge thiBariBORts A9l PR B e shh it oh BEEF B 1RBE o ¢ e
circuit beard mRhari§@Z?8] Referring to Figures 3 and 4, the circuit board 70
is a washer-shaped and ringshaped substrate. havi nl%éa circular opening in

t he cent 81058her eb¥ shosmdnFiguge 341be tayebwindraechaniam 1§dp dishesed besyega thsf t he

bear i g o) i hat 4 iqt_ | . iad |

concint r PGS PR s XBaRn dhE of s30T B e by YA TBT bcBiecdonf B ng |

at t ached tHeccliittie ldvanET insdrpeseshi §ppokl Df Thdlevalarihd prkhiridin 18éndhidet he spool
support port'egg 3 by screws. When the circuit board 70 is to be attached

with scr&iea 46 mdp fishyng line gwdppetionry. hyeisestingdelio srawenttn 9pg

acconmodat| | i h EEcHL 1 e
circuit g‘%)lgirég o@%ﬁfdg&? %ﬁp mggglgéﬁ@%@%?ﬁ |4§ ?1%&%%2% %%%P?@@Sﬁgznt ric
wi t h r espagirotadlytrheves packt argifosth aélbtivextioghe side plaie® mmshe tiveadedtshaft 6 i ui t

boarg 70 _is nmounted.to.the spopl support. portion 13, t oil,s.62 attached
Lo t A oHiCBPY! el direstipnan dues i auttobo Thedwo sty o e Hoendet S [y
concentr g fMaﬁQel?E%p;ﬁH&ﬁ'by%ﬂﬂift SupbbkiSportidi? 48 dnd Q6 Hhoddedcon e 06 EIJP& gircult

board 70 is nmounfed on a Surface of ‘the spool support portion 13 that faces
t he fl anged poespegtivelpaAsthoweinsifigute 21 2 gearrraernbdr| 36a domnpnied el therghhdnd he

peri pher f fhe.,roto O-.can be directl ftached to the circuit. board 70.
B ven' g Riethiafadd et 487 THR Be SnttE Son et DU R et st R eE 35K it s
circuit Reatetalelyinidunkd dhthe BasHesbaft FOUrWwie this dMTRRERTIN e WhreddedRhifet ween
the coils 62 and the circuit board 70 can be reduced. Mbreover, since the

coi | 35 62 4aretate irasseristion wigh dieretation pbthediande shafhzhdthe bine wandihol shaf t
portion }3 ct}otﬁe coils 62 can be nounted to the spool support portion 13 by
only att achi ng the circuit board 70 to the spool support portion 13. G ven
this arr §y@irent Thd fishispind gdidepatior ¢handisposdbaroand the pedphdry ofggenbl ed. 10
[ 0080] As se s.in Figures 3, 4, ar(l)g 7,. the controller 55 js, for
exanpl e, @sﬁgéﬁaﬂ 86, 2adris guidechinshe eroohsRaf Hedireition by ains BEEbTISANG S0, ROM
55¢ and afide/shhft Hof LAAGSinRE fighreS P AL fiio | Reribéd'589s bt WG oBM 55¢  of
t he cont%glllesr SE%O as \Aenlﬁﬁasg@'reg)ﬁe %atl(t)eéfr)lgéﬁme s bt awd§ o

30  its entire axial length, and the guide shaft is disposed above the threaded shaft 46. An

engagement member (not shown in the figures) which engages with the helical grooves
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that execute three brake processes (described below) in accordance with
each of the eight levels of the braking node. Thus, the ROM 55c serves as a
pattern nmenmory unit. In 15 addition, preset values for tension and
rotational speed during each braking node are also stored in the ROM 55c.

Thus, the, ROM 55c .al so rve .a fensign pattern setting unit and first
and secolh ﬁé?ff‘g‘(‘ﬂy Q}O&Pﬁ?@@m}ﬁ? ﬁ@m&ﬁ%e e pogRRR %@@&%@#@3 moyes bl a
pattern pglefrihfih € dp8hl $9 i i onal position of
the brake sw tclh kngg 43 gﬁg@%tgﬁnﬁe%eegﬁ%%&% Fe}H%E nt}{éﬁ& er 55. In addition,
t he gat e§0080] eacFhemear ®8chanisnt Heinglndechhatlleshafsit a fidirogear 3bfinetiyed to t he
control | 5 controller 55 controls the gn/off state of the swtch
el ement gélpg?d ?E@%ﬁ@& Shﬂb&’@e”ﬁ% Wgﬁ‘@ PRIGOESE s ot ’B‘C%GF g’éﬂléli“’g’i‘i‘éms from
each sengeir 34.1 ThB Uaifie BhafPYMs oSy Motthida Rk 8iEFhtes) SHaahs sddNd Bide cyc! es
of, for exanple, 1/1000 seconds that are generated by the control program

(descri beevepél dip handle shafipdistmraiubitef, frath eotatimg indhé kine ivasiog tirettonttya on/ of f

state of > SWi t el 63,1 n.t.he ei ght 25 |.ev t he braking node
o ot TR ﬁfp\@é’éfggvaya‘ﬁ%@tgf)?“‘bﬁf%}“ﬁi‘f@&%“&"%”r%‘ﬂ?ﬁ 87 The s wag ASio, o
the sw t 86 isahewred béWetrbtht deddad siR-coldt Odiathe WHdkSshal U0y Tha nhSn 'géar@f pressed
as ToN Tc, where ToNis the time in which the switch is turned on and Tc is

1/ 1000 sbdotafiyely pronniadnndthebadle shaft 30aand isicouplag to,thi handle shedis}) Ga i/ 1000

sec, 14N 44 %&ﬂ%@mﬁ% increnents. 30 [0081 ] Electric power is supplied to
t he controll er roma condenser elenent 57. This electric power is also

suppl i eg glﬁﬁll ge Tfm})}:gmikzm IgaRzirfSSZmﬁsﬂnds &Bﬁﬁutﬁ%q aiédidehﬁat@gtté ﬂfedrhls'%di@ﬂhﬁﬁef)ﬁ gation
sensor .- ‘Referring nowto Figures 4, 6, and 7, the pattern

i dentiifi &'é'{‘fl“éﬁ @l&“ﬁ%ﬂgﬁgh ‘é’ﬁ’ﬁgéhﬁ weel shaft Z0gspses.omd dsmowried pmehersppele t ypes

of patt egg #HPR = :d I k-cat:ion Ll Nl r t.he back
surface of t h(gﬁjkar?g(tz)gﬁ %e%ﬂél@gifﬂg ﬁ%ﬂa"bérhg%rgb{siwhgﬁétﬁ(%lébheigﬁ g}l‘ilg‘ég%lg'%tlﬁéglﬁ

i denti fi geari3dnn Fguso? isG6tativelyanp axvdblyfsuppurtedlie dier axiad direetin odahssids 56a and

56b each_havi | | : . The el ectro-optical 56a and
565 5 BACHEEA DI Tk (e Ay D) v prbing §oaTs Gadtm kv oty the
circuit bRRbeméR fibad i RERS tiGe VRl dndRPHd @gjro#}gmﬁlz ih8g §P|?ﬁé mRRRer t

portion 13. View ng holes 13d and 13e are t he” wa portion 13a of
t he spooBrosyppds andibe engagementspin B9 tivrat thelvbyicltamechaeistd Zlal Inyadditiogned, and

[ 1 th - opt LGal 56 d 56b i tt 76
20 6c. " ERBRd BBk 18 SERE e R R oh S B e S B B e
wi Il be desgoithadloehaweshys witiathegaif BbartNgs FhHhRE ohlﬂﬂ;'eﬁ%lﬂfen@@f fnerns 76a -

76c aligned in the rotational direction. Thus, the el ectro-optical sensors
56a dhd BEESEEL32.as a pattern selection unit with the controller 55.

Furt her, el r Q- i 5 Senv. first.and second
pattern Fiedgg] out?ﬁte ncl?%tgl?aéfﬁﬂ]’[l 8%3@%9%\12 zgﬁ%}\?&g i C?—‘%E}h}’%‘eésqﬁﬂé%‘“{eﬁé“ ¥ ndi cat or
73b i s i diredtionkskesbstantallyi analle] tethpdirb@ion thatahé sfool a0 S@dndor i | 1 read
out reflect.ed Iig‘gt %romtv\o%ﬁf the first patterns 76a. In_this state, both
el ect r o- By thedpich cenEy mechanisy 22,450 inglydes afduteh retemanschpgiamt(neinount  of
i ght. Th&Rem inf I r j ' ' ;

el ectro-opti c%lthésgggrg%’ g’%%&grcla%ﬁ%é tﬁ%\%edrt&gﬁ %:eh%\nitsﬁ illl}gh %lgds%% f@%gé r%t%t% he
firs25 paintbe in7 8andinglddettieot a strong anount 20 of l|ight, but the

el ectro- iLcal .sensor 56a.on the u .sjde w ]l be si.tioped on the
second pgﬁ‘sgfn _ cgﬁtglg.c@ngg{]maamgﬁf)ﬁ)mé _ﬁﬁ?PiPﬁaél%B BhP esftsﬁémﬁr ake
switch kpe I3, %e'fﬁ@t’fﬁﬂé:lbﬁﬂsp&e‘?ﬂéﬁékéﬁ AObHERE HRhEGIBHsHRI
armunts.n%_l;lg% eferring to Figure 7, the condenser elenent 57 enploys,

for exa brajhrgatap S2 adivgtsithe foneeuitls whichahe fiiction phutesciloate pressedrageinstf | er

circuit : ifder.circyit .58 i.s 25 connected,to. the switch el ement
63. The rﬁ%csp I&?}f‘ggéﬁgf)r gtllg?n ‘%é’n EfftﬁsgSm}éerng e&&fsel?’ﬂ‘élﬁf’%’é’s@ﬁrt eesr?P‘)l} romthe
Spoo30 br alpottiotticiOl3. 0 direct current (the spool brake unit 40 having the
rotor 60 and coils 62 and functions as an electric generator) and al so

stabilizes thEweswage: €6 Thappan) Braketeahqsistondenser el enent 57.
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[ 0085] Referring nowto Figures 3, 4, and 7, note that the rectifier
circuit 58 and the 30 condenser el enent 57 are both provided on the circuit
board 70. Each . unit (including the coils 62) that are provided on the
circuit board 70 are covered by a coating film90 made of a transparent

syntheti ¢ resin jnsul ati materi al . re specjfically, when each unit is
-21 m)fﬂ%ﬁg orA%Si’QW&IP%%”EGS@oér@%%OP ‘éraiﬁﬁ Feehpniss LomElugesd, t he
circuit I Brak®uhi$ 4i [ ont.al-mi 4 gl ic resin,
and afte%ﬂft%hi s the CP’%Faﬁﬁgag; 8&17%ﬂ§85f4rq’e€%@ggb rg?ﬁtkgy’taggay%%%t he

synt het i ewitehsknebt4ieldenpoal bnakedmiield it arrfmgehbetvecca dlat spool 12 dndh tBOsmo] t he

20 i n 5 K ameePiabr SR o] AFIoHP S0y SERled FHoe ARG MRk or 18l |
|i quisls THOsHRI BERNE IR A2 leMCEIN Bttt &Egp@dl%ﬁk%iuﬁﬁ'4oﬁfiﬁp£&%%%fsuch as
|

the controller 55. Moreover, inthis enbodinent, it w be unnecessary to
repl ace tight pking madepend thedualresvitnbdaok 63 tshrvestosetect thakightwakinghat i s”
generated - 'JI be stored in the condenser elenent 57 and this electrical
power Wi e used to operate the controller 55 and the like. Gven this
structur 065P t Nthesspadlitgkeainittdteis af dlceidally béntRMabI8Ank ehaTBARPRERPAANt . and
troubl e caused by unneeded insul ation can be reduced. Operation and

Funct i onldPby generiting elesinisityy Thetsneo! brakshinii (] is oe@posrd 08 p kotan60, fouricalls y t o

Fi guyes )f?ﬂﬁﬂ i the-clutch lever. 17 is pressed down to
pl ac{e@t héz’caﬁgta%?\mﬁlég ani g%@{clﬂgm%t#g gﬁlﬁtrétﬁr 8¢fn°§“6‘§% foluﬁ}?.agﬁ" S? is clutch 15
of f st at dispéseé asmnd thelshocbdhaft@0dh hef roREibial daeetid) €rHel fotM dagls b age W | | unwi nd
fromthe sgool full speed when casting due to the weight of the

12 a .
tackl e. Heoset faringhgioutes pergnhsreefl the Eoteiod(; 484 pregerialieconnegted & @ rot at e
around t el 1 i : I , i f swi.tch
el enent %g)ﬂllés} gﬁ’?}pﬁdsg Fg%eﬁlﬁllgﬁoﬁrsgél%liﬁm‘%mﬁQ#t%%%oqﬁr?rz %%%d“t“ﬁéetg‘g%ﬁ ¢ 62 and
t he spoobwil¢h elethénttss. Hihelspobl bxkeivng 40dstkesdhe dpoel IDbpadtionms gdeed of the

spool_12 . w |.| graduglly 20 beconme faster, and will be gradually reduced if
a peL§< j de Lz&aég@ﬂ? ﬁf’b’d’é?ﬁ”mt@ sepgratd SY ﬂﬂen@fiaﬁ’é(ﬁ FEONGEtEeen the B38REY near
t he bear gngn®@R coil ' bdfdiGidds 680 ?al;@%%'

magneti zed and tcﬁe%gl\t/)&isilnlhtﬂg@sﬁt{hhéé spog?' F1%1EtBo r a%%%%%gﬁeg%%%{%rove
because. brake muigAB Wil invaedse m anemidencedith thedemgtio s£timb ¢hosvathtelememb §hbis 61

and thengericgg 26b and because there is a gap of 2.5 nmor greater between
25 the gneat %t ‘and the bearing 26b. In addition, it will be difficult

for coggjongel 0 bEhefoROMeatktPa1bIthe rdlli 40 dry d&boéeﬁ%_idl’bﬂ@%ﬁde]iﬁ fho rotate freely

wi Il _inprove because the coils 62 are coreless coils.” [0088] Wen the
t ack?® | ginernierentipldigstien. Furtherdhepolpriviesaiidig meagts & are sequeptialtyed in t he

| utch . i t h | 2 1 L i i .ndi dj ti d
oy o e Rt O TRY wlaBhdh b el oA RAef o okl e il s My kgD PO
unit 1 wmrlagndieetpmingpsbrtion 2na0htefsitdces 672061 the fiaBfets 6Dieaed-siped aid on of the

controller -22 [0089] Next, the brake control operation perfornmed by the
cont r ol | E°ssEeCHoRdl yipw: perpendiculante ap axig o€ setatinsy ang tmer sfacesfid thereethe
control £ RAT T8, ' ahs j and 11.
[0090] 1 meRraRr e Bnet L a1B Moo HAP o AR chffale it B2 e 1 1
cast 2hg, p&imhend swifacep ofihe nagnsit retasiting portibe 2¢ ofidenpes] shhfeaenBofilendanfl an

el ectric,power ly.flows .into the. controller 55, re, various flags and
vari abl eﬁﬂ%éﬁf&gﬁmﬁﬂlbgté‘feepglﬁk'ssga%etdeqnﬁiﬂ%@E'Sb&Pé S8R MEMBEEHoAg m%de or
a braki n&l@@iﬂtﬁﬁtrhrglhﬁgﬁg?% ?&%&a%ﬁétﬁﬁh&gl Siéh b0 SFoPE 1%0@315051)4‘?% Ap (nis

an i nteger between At "Step S3, the brakin e that was sel ected
is set aBeBIbgksGhg andGEb Bvmonwtatebl hmeounied to §ie magiet rgtairang porbon B2 twitb0

correspo h r.aki de BMh wi | e read out fromthe i nsi de
the cont {r%gﬁ T‘%?O %ug%p&{l Sé%ﬂé]%o‘ {ncﬁﬁre&?%c%r?ﬁlarg @Be‘tj?yoéletc%%ﬁs 3 when
cast3tg hebbsisthitsare giade ioth HioPHasR&iTHhan] sty bmalma?ae@m%%fbsor 41.
At Step S7, tension F applied to the fishing line released fromthe spool

12 is cotisspeerl shafhadd can bemade easirs withayt weakeningthomagnstie forcaefither om t he rate
of change of the rotational 15 speed of the spool 12 ((err)w (err)t) and
the nonent of inertia J of the spool 12. \Wen the rotational speed 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

i ndependent|ly rotates wi thout receiving tension fromthe fishing line is
due to rotational drive force (torque) generated by the tension fromthe
fishing tine. If we assune that the rate of 20 change of the rotational
speed at this tineis (4w Q), then the drive torque T can be expressed as
equation (1) bel ow




T=Jx( 4w 4t) (1) [0092] If the drive torque T is determned from
equation (1), the tension fromthe radius of the point of application of
the fishing line (normally 15 to 20 mm) can be 25 determ ned. The present
inventors discovered that if a large braking force is applied when this
tension is at bel ow a predeterm ped value, the attitude of the tackle
(lure) \Aﬂalgn?tégiTaé’g tﬁ%‘d"%&éﬁ‘ﬂ‘*i*‘?@“ﬁ@@? thsapagngts O @ftgeasepbly L0 §fal speed of
t he spoolinctehsand the tackle will fly efficiently. The follow ng control is

carried out in order to brake the spool 12 just before its peak rotational
speed antOUfdke tHee distahdedetwaeni¢ lefizend tsatfhe il hagtets dInnd@igee 43Qdder ds, a

strong brakin or will be applied to the spoo] 12 fo short period of
time at 'IIB Ra! of dﬁ?ﬁdl_’%f"f%"ff-ng{‘? Bawg_ﬁ’%ato&ét? ’ééi‘tfﬁf%rcgg 1ZRE4a% t ai n a
desi r sibl entepdéddtradenitha'édep bf%ﬁ@e@fhﬁ:%rg& Hiaﬁ&é?%g%ﬁﬂ@% %@tﬁ@'shbol%a@ﬁ@ked Wi th

a braking force that gradually weakens to a - constant anount during -
casti ng. am Awlmagnet meunfinggiortion 2(0d dndike tragiet tetaiiing pertmaddi. rhefstapce t hat

dual | il th f ' f the. .1fIIbI'
2 o7 oder SeRRS B0 el el BB Rl B SRl RRuPing RiFof POLETERHEL br ok ng

pr ocess e sighfiid mobBiaet @ thedab @fenffer 8580 functions as a torque conputation
unit. 5 [0093] In Step S8; it is determ ned whether the tension F conputed

by the r&f08bf chavnskersrembes 66 it mprriadto e dafside-gf the vapamemberc6Socmant  of
. e rats ; A o
LT el HispSsc boflied MOnndirl 856 bl Dol Bhe FoH e BsnE FRBOG: 6! o1 i ned

val ue Fsmadbénnt hmapraicengenad et ddbySi eroRSs m‘rcla@;ﬂhﬁngth@@drfac@omlﬁr@{ to 10
(i.e., the swtch elenent 63 is turned on for only 10% of a cycle), and 10

t he procd@erialpuahps SPECIplate) sThe wrsherimembes 66 i wtdinaddys fysxampleken emi t 40

slightly ; rﬁ%qgl c o} I il stably
oper at e B%{pgggitm?%% S ooIﬂl ﬁgg@ﬂﬁtﬁ?{ﬂ 83@%@‘%@?@@%@ J'gflé(;g}l? érl%eglg[{e%/ﬂbef 6@94] | f

t he t ensipmafereblyhast thickneed wetwedne).  nan ehd 2 mmetidvihd oreterrdiamefeethetdo@ispr ocess
noves_to,Ste . ep.. S10, a.tiner r the first predetermned tine
or | 53 Theies B0 ang ol Bhpouer Ghmpier aLbe PRATREASH: HeViSha GRS he

| engt h othdbedBnslb6H BiQnd¥Ri & ' | S S es the spool
12 with a stron% braEIl) ng f%ﬁ&é%ﬁ?xfﬂ%ﬁﬁfg‘pﬂ&%@%%%ﬁ?ﬁ%Wst?;gp S11, it will
be det er pirArgemenbefibe mageetici washerf @r. Given this stuchredewd! be diélculd foetheer i od TI

has time f the timer for, the.first pre erm ned, ti eri.od Tl has
not ¢ 1 modnagtibs of ok ifPhoreBund 5ty dr3hebon & olkvhsnBF P&l 1B ki ng
process ifigclyadtatifg e¥6n Mithe AbEA6 LA didpdsddtichtbythebdarign6bOtn tditidd, fiSt
predeterm ned tine period-Tl tines out. As shown by the hatching in the

| owefl | efill glsp tbe giffigplt fur dha keaning 26h tasbgcometmagnatided bepause dxsdigandees t he

spool 12w fd ty shatd o .Dnl, £ or redetermned first tine period
to be ti Rﬁ&“%‘; ehdél{l%%ltetr?er (c)lrtﬁ%%ée?m?nrzg{’ lsp%‘ggg?&ﬁieﬁtgﬁ time period Tl. The
first duf8069ati oABlekvé 68 Beh@medrothb nrehperiphionl k@i of BREOLYiIBhaghed at

Step SS and.the braking node sel ected at 25 Step S3, and does not change
during t ResIipR Bat facesthe magats ¢, and as prefrasblymade fromyempgnetic raaienjaly at i o Dnl
is the spgBilahvAedtoRkERteks L | e m gin f the
br aki ng nodes, yz%f}l% 3 viﬂ%uegﬁ’i?é‘t%?%é@éﬁg%@%{%@ﬁé‘q%ﬁt |°@§‘g§ (}S{%’% ?dpi n
whi cR5 t hend pod| ThotledviedRas fisakhpdttathed td the imregpdriphel ofirfaeSf itbdbin

mul tipli by.a predet.erm ned value that is determned in accordance with
t he brakﬁg‘b“ﬁ’&&&t‘?‘ﬂﬁiﬁ?‘%&nﬁﬁr@?ﬁ PIEsS tt}f}lgﬁwﬁmgs- When thisfynesdos] Thi s
first duinaghatid PedBlsisdibsse®saiHate tROni et YR1dM ¥al (Rhebd B 100% of
the enti reg{:lycl e), and prlgsgr a%lmé in a r%lr?gse bet ween g%etos%%%%%/. In
addi t i on¢tfidigney are increpsed hegausempenstediK from theredgretst lycdnverze vangé pist ween
0.1to O conds. en braking occurs within this tinme range, it will be
easi er tgggﬁék@et 1%Sés/iyr;ool 12 before it reaches its peak rotational speed.

[ 00930 THEO70] r st ThkLoyls 62tten EREledsStypdliviHi&tpreRer® o atPRERCHhRGota@N t he
braki ng mpde BMh, as shown in Figure 10. (1n Figure 10, n indicates any

i nt eger Bethrsaeelll 2meoth. \Furthermors, 2 Reksds petmroviderd nThaxwils 2 karayomptiatd s~ at
the high = t i 1 will be the jyraxinu d will
o gr adua?l gﬁcfgﬁi?ﬂéﬁ%%&@?%g r711aIt |€éép%it§1%&h%%nnp S(YM%?TF gﬁrgestbf caelgg‘%ﬁla%e?%gp%d’mappl i ed

for a short period of time |ike described above, the attitude of the tackle
will reverse fromits fishing |ine engagenent portion to a stable casting
attitude, the 10 fishing line engagenepy_portion will be in front, and the
tackle wll fly efficiently. Wien this occurs, the attitude of the tackle
wll be stable, and thus the tackle will fly farther. [0098] On the other
hand, when the first tinme period Tl tinmes out, the process noves from Step
S 11 to Step S 13. At Step S 13, it will be determ ned whether a tinmer for
a second tinme period T2 has already started. If the tinmer for the second

o ~ - T o o o v ~ ~ A — 1 .




T2 = f2(V) x TS . (3), [0099] where TS is a constant. In other words,
the second tinme period T2 is 20 determ ned based on the rotational speed V
at the beginning of casting. The second tinme period T2 is the | ength of
time that a second braking process will be carried out. The process then

proceeds 1.0 .S - At St 5 he tiner.f he second predeterm ned
Pl ooy s e Ride e MaetbfP A3F ne b e B 61 She FRE SEPE s8R *] Coo0)
At Step Eorhéctelltant Sothednes Meped avd\@infiedied foahd swidh dlohedt B, TR Bk 62 are

predeterm ned 25 tinme period T2 has tined out. If the timer for the second

pr edet er fiTYedalengiheseiationnl direetion afdhe sropktR iwin arcishenesthns aprwbsassiafves to
Che s oo st SiRaEaRG: AL BAAES h HAGKARL Paetliht bpkP Gt BBL 0"

t he secon pre erm-ne r-o Imes out.

duty ¥ at ba &ftBe htignas 61 bad @ .cos 65 happrokimittle vndbahl (gvdnthisReudiaaemer i ght
portion-of Figure 10, the second braking process brakes the spool 12 during
the 30 s&RNAVErEhE el e the magpes pbduring miationear e paifomipaRintaiged.

decr ease! ALy i Liaddl r [ at a
const ant T\l}gfﬁéqwsn%ﬁl% lhé]‘?h%? le&%ﬁg ag?!?(ré& ?ﬁfﬂ%n@p’l‘ﬁé‘%ﬂﬁé? f?ﬁ %@%{r@% @8&182] “The
f unct i onmfade bSa aonymf pmstici materidl gaeh aa foraimplesSTR S04 ofrthetlikea Mie whil ch
decreases rapjdly. initially and then gradually, and remains substantially
const ant beider o4 sedlyifahed o 8 FiranE P Ae (deasritiof Delororiildomxsbn I al
curves apshtbl ] 1A 7 : ; ] i‘m .. the
duty ratio mgﬂi{tggp?}g%@%ﬂﬁpﬁ %Lgyg’et}lég%%[i@g%@eﬁﬁ%gg E!gxarrp %?é&??glegfﬁ% 70%

| n addi t prsier to shewshe orils G2 e ghefnedoils Giarp easiyomFithtedtophe tientHogrd et ween

0.3 to 2 conds 001 Q41 During t cal cul atjon.qf .the duty ratio Dn2, the
“second bl QEF?‘?&S‘?‘ e E%l?scfg% ilfﬁ Ir%(fui“{)egi Op?rhtgﬁ BULTERRMT qoﬂqlgil%eﬁ %8’ &d; ﬂf%" BaEGfned
Si mul t ang@uFlovh the Atighéd kil RETeT KSR DetRRe MeQBRTDIdeP 60 N hhREQHE af ter
the calculation of the duty ratio Dn2 for the purpose 10 of cutting

ext r aneotignpragretiggndteriddle. In Step S31 of Figure 9, a correction tension Fa

(an a f tgnsion, pattern).i et. The correcti tensi is set
base?omﬁé ede ef?ﬁltﬁggﬁeflﬁ%@ Bﬁfuélgs’tff’%mﬂ ’W%Rﬁﬁag&o@ngﬁéﬁ%%ﬁcti on of

t he corr efidld effedt @RA4IQOrska34 hatb@Wwifel ohhad detat g@g;ﬂ dpeed. NTH @Hingy 11

However, the function of the correction tension Fa may be any function that

gr adual | yorpseted gaids G ae cpnipsted 1 epahoirain)termypal of ghedF BT b32.r EaeFwitshat St ep
S32. At HER ; i 1S d in the sane sequence as in Step
S7. At Step gﬁ%ﬁmgﬁs@ﬁ%@r@@oﬁQtéé;%tcz%tgog)g%@t he foll ow ng equation (5) is
conput.ed[607GIn t HEnetrotatibnal spéxidasens 4il rmplep, 08 Sxamie S flesith, typd elbdro-
det e%sri ned .whet her br_aég corlr_gehct ion is_needed fromthe criterion. C = SSa x
(F - 2&sqopticalusiyhad neldein ight porronand a recepioy pogiqropbisiedivattadisd and Ssd
are coef bialsaithes dihdif @RRaH FOmblBed:hafhiRHorRPPsh d Spa _pndicates
a tension correction gain, and 1s f o(r: Sexarrp qug . An a(f&?%?pgﬁ, SS%
i ndi cat esead-out pattern 71 is fixedly attached on the outer side surface of the flange portion 12a
' by a suitable method such as printing, applying a sticker, or attaching a reflective plate,
and serves to reflect light illuminated from the light portion. Signals from the rotational
25  speed sensor 41 allow the rotational speed to be detected so that tension can be applied to
the fishing line. The rotational speed sensor 41 functions as a speed detection unit, which
is part of a tension detection unit. The rotational speed sensor 41 is arranged between the
flange portion 12a of the spool 12 and the rear surface of the first side cover 6, so that the
rotational speed sensor 41 is not exposed to the outside. Thus, it is possible to prevent a
30  decrease in the sensitivity of the electro-optical switch that occurs due to the surface of the

switch being covered with liquid sprays or crystals of salts.
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tension correction level, and is 0.000005 in this enbodi nent. [00l 07] Wen
Cis greater than zero in the equation (5), in other words when it is
determ ned that the conmputed value of the tension F exceeds the set tension
" Fa by a large 25 amount, then it is determned in Step S35 that the answer

ot o on0@RE: | R 45 S mpviledsinel the Brane medetioty 6B r act i ng
a fixed aipeiyoffistYevelle AAEHbwRIPIIuRS 4%, Brc(HINE R IcH clfﬁét?ﬁs {s%%ﬁkzia%

[00108] Referring now to Figure 8, once thé second predeterm ne
period Tmoupied (@hesneql sappdt petioR13. The bstke switehnkmmbdt diheludies for kearspesd V i s

~at or bel redet erm rrake,conpl et.i an speed Ve. If th peed V

exceeds ﬁgk%PQ eg 8%%3‘“3%@8‘86 - SYEHEHC {F ’ﬁp%éé%tgtl‘??oﬁt;‘ég 7?‘6}‘%11%p S22.

The tHi r ehalds 6RINBEAI PIDERETorS i Mk lcbifter Gthe RhobWBP7H2Phe roffion sk Aan by the

verti cal hatchlugjg in Figure 10, the third braking Brocess brakes the spool
thedapoly upi (7

12 with P arepuBtarihaformpd hy inserd welding.mé. kriokgottive Se that éxtondski ng

process L.4: whi r of. degl.ine gra Illy.becomes smaller. In
ot her V\orgs,a}(&% = %ﬁdﬂtﬁe O%Ee?s?%cefgh’fgnﬁguﬁgg?é%é‘bx 1?3‘??&368]?1‘%4 i's
any functa.oThsbeieetyedfithdkaod gortitte734 ifRoticava iifishabé, Gihidegbkasesbakradual | y.
An exanpl e_ qf . such function f4 is shown in Figure 10. [00110] After the

cal cul at BHchmobits @8Y {p 9nsEdte Dn3, the brake correction process di scussed
abovey f okdpuws. Hi ht, S 1 rrecti-gn C in the
third brL iﬂg pr‘%lgg{gg?a iﬁéé%ﬁé&%ﬁla%g@@g?&g{éﬁfn %n pﬁrﬁlc?ce@’% a%é?‘;fsgl 1d after

t he cal cubrmbvenEight miks dGttyat fadeithe DR aios 78b erefofedwith Babhifpet pachigd during
t he second b‘hkiri’% force cal cu) ati on_process, further explanation of the

br ake cofP8R & QS thij qrening 69 R thedustiroves nby powfablepethad puchiase process
- returns bAnfiER wilhla sti’éik@r.%n?%%&%@k%ﬁé%d %g&'%ért B'{d E@a@:{%ﬁk phdlg speed

Vis at or |lower than the brak npl eti on spe e correction
process pwitexembt4Scnddinidgeuy thieiulitatakidbgvith omesithe fAfkt 73] Ih hdditien, speed V is

t bel ow.the. b tign.speed Ve, then t t to St
52, °1501 1heHioh FAHSp 18 & Fomied T SRR SSRE P Beder oGP AT Pbr co
bef or e t bit 79bakiseRMe fiRARM Qbh 4 1RintRE L w|3d|% PERIS %%@één%cét{b%épg‘ﬁ@@aat or

below the first predeterm ned val'ue Fs wi be rapidly I ncreas ckl ash
wil | be pbéusad tadetegithe tetationaliiositinn lof thielbyaliersveitchtkabb 43 g vdrich Gievefn t hi s

structur be prevented,. .the. attitude t he tackle can be

st abi | i zgﬂ(f &%}é‘é ﬁ’?}’geﬁ%g e g%%"\{ e '@gslflenftﬁircf‘ﬁ%t} Pél?eﬁbﬁgiﬂ’]e?qrﬂﬂ& Yedn, since
the spookhrestypeyéfton fackhiaped pt@spPhidkionsird E@ﬁ@ﬁw&, vish, hindi76¢ gr@et duty

"~ ratigs and braking tines 1n accordance with the rotati-onal speed of the

spoobl at TtRfeBEgTeHPRg T fasinatterm, 76eAvillustseed with hatsbingramdbe loner kefdut y

rati os angd.d i ! . Llte e I he r.otathonal speed of
t he spoo %@gﬁ?%%&,@g 1%2?%? ngg)ieétrﬁéIﬂ Fﬁﬁé&%&?ﬁlgg%eref%&% h@lta?g%?ﬁ?ﬁﬁ i oned
ar r angempattern 76b isiillistinted witle batsliag yn the lavietis ghtionial dBFiflre 6parldsfgr f or ce
even if casting is perfor nﬁﬂgl(\#ﬁ h different spool rotational speeds, and

t hus  t he ARRIE RAetHBatIs & thua reflsets gt piéth. difenlonoT EvBEDPRENT 30
nus L : ; et . : . ¥ 30
[ ] bBe fs*iﬁusfu'afeﬁtw1%m%§§-ﬁﬁ&hn%ﬁ{}ﬁg§1‘er65 gn@fsggqr%ggaﬁg;f@%g bfted R %Ogt' e

depending on the rotational spee the sp secon
enmbod$ me ratlectslonlysgppodxitbatelshddf aficbellight. Vhich of any of the eight levels of braking

mode have been selected can be identified by the combination of these three types of

patterns 76a - 76¢c. Note that if one of the patterns 76a - 76¢ are the same color as the
knob unit 73, then the back surface of the knob unit 73 may be used as is and a separate
pattern need not be formed thereon. |

30 [0075]  The rotation shaft 74 is mounted in a through hole 13b formed in the wall
portion 13z of the spool support portion 13, and is engaged with the wall portion 13aby a

retaining ring 78.
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constant duty ratio regardless of the rotational speed of the spool 12, if
the rotational speed -27 of the spool 12 is greater than a predeterm ned
val ue. Next, the brake control operation of the controller 55 during
casting will be explained with reference to the control flow chart shown in

Figure 1 011 l.nitialization_ogccurs at. Step 1 when the ool 12

rot at es Equ%?o c‘g%{’?ﬂ@?"%}’@&ﬁﬁ@%@ BgMTOY@eéPWé@ lqlﬂ}é“%ﬂ%iéﬂfi el ement
57, and gfteLhiBcE bLEH SHIGP j tiholher. Si,nce the
processes fer om St ep S%ﬁ{%r oug%%s({ﬁetgg\%)ggmﬁrpg%%gt&g% lgﬂ?hlt%ﬁrooéiﬁigﬁégt ep 549,
and frontBckani®e 77 asitions thébraka switeskndbotdeatafpoSitiep obtht cidht tavgls & and St ep

S7 th h _S9 f St S21- 23, | tl t f wll b itted
er el . poerrosd PinebBRRmSie Rl e broan Shes e priie SR kBoR D B | o
det ec$ edrdias@dTRO pbdionifly ﬁ%}ﬁiﬁﬁﬂﬁf ’V’Pit’ﬂﬁida%s h %ﬁﬁbrﬁzﬁtmsﬁﬁeéil\ﬁlft?@%%mﬁ% I'n

Step S45, it _is determ ned whet her e rotationa peed equal “to or
smal | er hplen 7. 9nd g8 veging membeT et iTheglosiioaiag pifs7Td ismountstlame eect&600 T pr) .

If the r ' ed V. s equal r smaller an the.predeterm ned
rotation {)ﬁfsoggg'glf@%tiﬁgle&ra@% acﬁl”%@@@@é’gtualtgsﬁ'p%%osgm@‘gesa ag L.
Thi's f| agngage shesttid ofthe bbdtiordfly FXCETSS THE ubfiAKINRMbECT Tairdds the PMitifngener at ed
during short 15 distance casting such as under-hand casting and pitching,
wher e t h80 Hadpwardithe nesitiming kglesctVbo fThetmesitionislg nin 7% iswrodslspedhe flag L is

set, 14 he r D47 118].1f the.detected rotational
speeélé Vis ggfhétr ﬂﬂcﬁ%ﬁ??%g&gg%gg&ﬁ%dn%%g%taﬁﬁ RSTHOD bAVIRE & dTampeter that ) os
pr oceedsigtlergBt than S/headipofioaparBd/smalbdigmettr Ehadppriied Tie Kdae pbitihiing | i ne

rel eased . from.the spqol 12 is conputed, as in the first embodi nent. 20
fomeg

[ 00119] djo ahemispherical ghargr (Hhs @asiipeipa e bfe inBountsd in tsapesssed conput ed
by the r . QP ; t] ) opent  of
Thert a BB T3t 39 0EE i bR pr bt A A8 Gl Bllar I ik BRI

exanpl e, holey aTuereifornzed iangpaded tridetonsBipliaN fandhsped adfiliatyfméhbertiSoshanis F i s

equal .to.or,.smaller than th redeterm ned_value Fs, then_the_process noves
to Sh%p Exgdly ggldﬁr%lﬁldég?)?e@?‘f’g’n%&ﬁq'ﬁ“ ‘éf’s}ﬁé‘? { yin the, pater supfaee ?fgﬁéﬁa@r n nes
the 25 | gagioh 105 of ¢ Igl | fi - aled 1 pplied
t hat braEes_ t he gp(ygﬁ p%l s&ﬂ?}gﬁ’@r@i{}? g%g%?%ﬂ%%@%%gg?%?ﬁ %{%&pdeggﬁﬂla?t is
det er m néw infieataey3owilhdigntwith anynefithd bightmmatks 8d out. If the tinmer Tl has

not time , t - th rocess s to Ste 52 e it is determ ned
whet her gor&'zj)t tlﬂegtneﬂnggo lﬁlilﬁeésjbaé"ﬂ_ gpoPﬁcc{nﬁpfu%zl ; W{U%E%l‘i&i‘eﬁgc%t er m ned
whet her  Bodrid0 a@dstcoffrolters8] IThe 8B&uit Sodd@ 70 % ASHEd fRe s@mebmeboﬁa&' ng

force can be nodified 30 even in the same braking node Bvh. If the flag L

is né® sé&prortpertinpththst feserahe flanssinastiars B2 efithespnopld Birtifer,the contentieng
pattern gg?ﬁbf’ﬂ?ﬁo}ltﬁ%é&&lﬂm%ﬁ%l ng process for a full cast wll be
unt i e tiner I

per f or e mes out. In this case, as shown by the

hat chi ng[0078] 28 Refthinglto WigurdseSf indpR tiid cirtuefboktddzo i,l@,wzisﬁ&r%hgﬂ)édsﬁdh{ ing
process brakes the spool 12 for only atinme Tl with a fixed first duty

rati o DnPRaPefswbsirafediavingaciteglar gpeying inghe gententhersele ambisidésppemgbendiiey (on for
50%to | QR : [ . r ' 70 to
00% dut y P nPaeal Sk of re®ein agoBRthdRbEMERAROY 11 duch bANEE R O", ' 7
0. 3 2econaxentvigerittbthalsporg sbafc20.5The titduit Hoaids7( ispeefedblyeattatiiednb lthe ipgereasi er

to brake the ool. 12 for.e i reaches .its peak .rotati onal speed.
side Surtare of he wgl?portlon lga ofe t%e spool suppoFI)‘t portion 13 ‘E)y SCrews. en the

circuit board 70 is to be attached with screws, then a jig that is temporarily positioned on
the bearing accommodation portion 14 is used to center the circuit board 70. The circuit
board 70 is then disposed so that it is substantially concentric with respect to the spool

30  shaft axis. In this way, when the circuit board 70 is mounted to the spool support portion
13, the coils 62 attached to the circuit board 70 will be disposed so that they are

substantially concentric with the spool shaft axis.
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[00120] In this enbodinment, the first duty ratio Dnl is a constant val ue
that is set for each of the braking node Bwh. The first duty ratio Dnl is
stored in and read out fromthe controller 55 (first pattern storage neans,
first pattern read-out neans, and pattern 10 sel ection neans). The first
duty ratio Dnl is shifted up or down dependi ng upon the braking node BMWh.
In this EMI8HI nehere sipredhe sEcubarid Y iswammted oata surfacawithe spool aimpert( n=1) , a
duty rati il W i r | ] r as_t he
braii ng. oot dnh factp it BB HLTI30Hs W shodl 2 WE bl SERO AT sl T oy

short pethegetripheryioftheastot €6 ¢can bediredigvigtacidiao etdidcuiBonfl 70hGivackise wil |
reverse fromits fishi % | i ne engagenent 15 portion, such_that the fishing
line engSGETHES: 2 Jsad pirsAaticpanasts the ceijsi?; andgheicirayit boadkTwilibe f1y. When
this ©ccypSs . ' Sl : : e tackle
will fly furt foa ﬁ%&g%ﬁ%eﬁ\ﬁ?ﬁ%ﬁﬁgg F lﬁshegg‘tlﬁséf’%léﬁﬂ&? st e

St ep S52cambeStedpee8s Morddvest sipreShel coilshte fré mounted akihe girpuiobesd 70 attached i ght
cast (an,exanpl f. second,_ braki.ng pattern setting 20 neans) wi ||l be

per f or melP g?oqﬁﬁ@??%??%lt{l‘?f’ Zgwp.bewpwtﬁﬂresapoglrs&@p%pmeéés for a

li ght cagy onfytasiithy tHeRlrcit Bdrd 7010 alefgésbmcst%g@(sr% %ﬁ—ﬁSﬂﬁﬁ.e@Ib?éﬂ wnward with a

function %’(V) i n-accordance wth the dete tational speed V so that
t he br akamghgenrcos the sppolwakeiededism/Irecant Heassilypasoamisisés are conpl eted, the

roc il return to St S51.,[0012 On the _other hand, when the_tiner
T tf&mismodépg t S?&%%Eﬁ%ﬁ%i 40T ﬁoa@lgsigf%$%t%ws%ww08£ &b soe,
it is dehefiticossipieehlaerdedwithod cmtsswsmgcﬁhrﬁe%daﬁ@qﬁ@eﬁabé side

timer T2 has started, then the grocess moves to Step S57. If the tinmer T2
has not ¢$t¢anfteliprograaniststpsedinghe BOMGIe of the conteqlles55, aswradl as brike tektenas T2 i s

started. i termn the |l.ength.of ti during whi ch a, second
bt aki g SRS Sxdchliihrel SrAE RIS PaciHbog Tt 18 ccorihel Wih adot O (8 oo

det er m nivelstoftiivciraltng ket MBud, EROTR5 Starics A8 pStdrn nddndriantti wer T2 has
not ti nequ?iﬁt, t hen thefgrocess noves to Ste 55,- where it is determ ned

S
whet Fer - 87diReR. Prefet Yalugs for tsasiomanthrogationatipied dsingrentinbraking medapee tlse ned f or
the samegpddin tﬁ@%?g’?%é g"fﬂglﬁ:fjth% %O&I%c ?gggexjv S atishaeteiliiglggktt L3 s&gﬁg ﬁfxf , the

process noves to e seco raki ng process or a cast
will be pedfict amtisecond pattehestbiageonil® Theremtiond] spddd sefiwnd 1 yd b pettdiat ching in
t he | owner

ri.ght. portio ?fégi . 1%, t he second braking process hrakes the
spool 121%‘}#@%1. ﬁ@nstofgr@ ¥ }egang- earf’taél%ﬁﬂ’?ﬂ?% pltbentekeryitckepsts api di y
at first are 8RBT IERMAL! ¥5. B df og%kéa{e??géra @ yb LA Qtcnyal ue.

d
The m ni num val ue of - the duty ratio Dn2 1s pre a In a range Cbetween,
for 2xanplemenB63 angcombsed|to thedwintrpBer, S5 Bheseonmoiter 56 edetrals thenedoff o T2 i s

f er abl y, bet 0.3 00124] In addition, a brak
Porr oct i bR ASASE leniofeb P aEihe SRENATkE Ul J0 toresBor o pUge Higeels Fomsch econd
braki ng pemReLSBalsh By PWIM douldécidnmRaeeRAPsiEs hdgn é%d?é?,%? of efdtifi, ng 10
|

extraneous braking force. [00125] The second duty ra Dn2 is shifted up
or down d&dPERassegtuibetare senasatadk by therasttroRNngran(desvribed htlow).mdore when t he

br aki ng i i e = dut i 0 W ll. be the
o k1 19, Sy S LR R34 Tl e e b e
When23 heldveB@flhd tgaliag mddbevifhr diffeeat ARY eftiok TSRS hio SF 8 t8fln At 15
Step 560, the second braking process for a light cast will be performed. In
t he secoNdich the switch element 6371s ed on. In other words, duty ratio is expressed as

Ton/Te, where Ton is the time in which the switch is turned on and T is 1/1000 sec. In

this embodiment, Toy can take any value between 0 — 1/1000 sec, in 4/1000000 sec

increments.

30 [0081] Electric power is supplied to the controller 55 from a condenser element 57.
This electric power is also supplied to the rotational speed sensor 41 and the pattern

1dentification sensor 56.
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. braking process for a light cast, the duty ratio for a full cast is

corrected dowmward with the function f(V) in accordance with the detected
rotational speed V so that the braking force will be reduced. \Wen these
processes are conpleted, the process will returns to Step 551. 20 [00126]

In this @E;@ﬁij' mi{]t’ the sec%nd duty ratio Dn2 is a constant value that is
set for of RoleTipg ARV Figvues Bimandrh hepatismddentification sessenip ifs st or ed

[ and r padiceilin biogPbtbes AT BHAp ISR MBI PANS and

second pattern read-out neans sec y ratio I's shitted up or
down deppatttirm@é fqyoed ph¢hdbaakisndacendehdviob unit 73hif sheetraloeléwiedhtknobkgn t he

br aki ng de is at the .highest _value (n=1 ), a duty ratio D 12 25 will be
the maxi %‘H’aﬁf&n \%@‘1‘1?‘&?188 %SP95%§&08’§§%6%®) W glegiraioptieal sensersgigr apd shi f t ed.
[ 001 27] béb SichMaving a Hght ddd 4 & 217 naki | i is up, the
process pr oceedg t%aStggp S61. c%%ﬁzge%%@%cgg%&kﬁaﬁgﬁg%ned whet her

or not t fiepessd andhahatitheypae crenically aligned obelsaly o ther cikoaitboamd Zt thatrfacseed V e.
If the rgtational. speed..V exceeds the brake .30 co et.i.qQn ed Ve, then

the procéSs’ arlr@QPéém{ gfas(&é]be %’?.?S“ﬂ?@tpﬂftfo&algr é_gFWﬁlggﬁféelgg afl_i qi‘é‘?‘rrei ed out at
Step S62formd@in thk QN3RS 136 WRe §bol SPpYR bhitea!1 sNALIE Han@el RreRlefticalP. the

third braking process brakes the spool 1132 With a duty ratio Dn3 tha
changes %ﬁgﬂﬂ#@ﬂpww elgetre-epiasadi sinserigiShg apt Sdetosicqeinaedch patteroica he rate of

decl jqpe LI | Ler.. Then, the .pr S I rns to Step S51.
Thi sid;)r ogée(g?f%%n ?%ggglgﬁé:\lf ?Fﬁﬁetbrl &RPAS Wr%&dﬁ?rﬁﬁ%a@f)@%eﬁﬁsépg e speed V
is at orbéloweby ieading bhethbtiake tygeodf RitleAR 76RC 6 Memed e tHRITaB0EA! I €Cti ON
process i,s executed also during the third braking process. [00130] Wen the

r ot at i ondirecsigBedhus, the dectipronficplspnsare S6x andeS fbsamieas aatiepseldctizn unithe
63..: fl L j t..Th
P ocese MRLHe (BB 30 rifled o By ohuiohEhiont 36, el o BiThng 0

braked wsdchnapateroregdloutiming force before the rotational speed of the spool

12 pgeaks ension that was at _or  below the first predeterm ned val ue Fs
will Fﬂe E@ém y f‘rsrﬁiﬂpﬁfaé%g}g%%@k‘f’@ﬁhwqdwa% 78b &sigrthewealgsiposiiions thekl e wi | |

fly in apﬁe?ﬁplcﬁnfmlﬁlgﬁ setﬁ%?ﬁﬁe{??eagfou{@héﬁe@gﬁglﬁtﬁéﬁtﬁg ﬁP&ﬁXtﬁé}ﬁs‘a’%a the

attitude of the tackle can stabrlize e can be cast out
f urt her . Inthigs0Bd, 32fh ¢lectadaptidabsensdre S6aiael Jdhewdltach ddctithe Ragttr@iduwad i n

t hree br aki. ocesses Wth different .du ratio nd, in accordance with
t he rot afﬁb%% %%ééﬁggel?ﬂgr dﬁ@ﬁ@l?:al"ﬁg] ’(&,‘é‘?’i‘tﬁﬁ?&tﬁ@ e?ﬁﬁ%‘l‘)p&efl RFOSPT be
braked whgosltHeNowasideSwili e pdditiongll ofl SRETEH ABeHPRR dhll Yefcll AlfAREmogReed Of

the spool , even when the settings are the sane. Because of ttmﬁg It will be
unned®s saf fght puthe figatp-entjcaksensard6h o Rienpptosidewill bapositianed bifige | s

Per o7 et B 5 L SR AL SR R B PR O
enbodi menils bavidehtificbybeonshifingithad detetted HighY Slodnle sinmilarity
[0084]  Referring to Figure 7, the condenser element 57 employs, for example, an
electrolytic condenser, and is connected to a rectifier circuit 58. The rectifier circuit 58 is
25  connected to the switch element 63. The rectifier circuit 58 both converts alternating
current from the spool brake unit 40 to direct current (the spool brake unit 40 having the
rotor 60 and coils 62 and functions as an electric generator) and also stabilizes the voltage
to supply it to the condenser element 57. |
[0085] Referring now to Figures 3, 4, and 7, note that the rectifier circuit 58 and the
30 condenser element 57 are both provided on the circuit board 70. Bach unit (including the
coils 62) that are provided on the circuit board 70 are covered by a coating film 90 made

of a transparent synthetic resin insulating material. More specifically, when each unit is
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between the first and alternate enbodi nents, the parts of the alternate

enbodi nent that are identical to the parts of the first enbodinent will be
given the sane reference nunerals as 25 the parts of the first enbodi nent.
Mor eover, the descriptions of the parts of the second enbodi nent that are

i denti cal he .par.ts..of t fi,rst _enbodi nent be omtt for the sake
of br v P9 OF g5 el gy et Wil SHERCIo YA CeR PoRha0 Fonsi on
applied {moméhel il Stahibeodthinmgl aSihed Smiefie desid, QY ke thidkiad diRnaboaRerds of t he
spool, but the tension may be directly 30 neasured by nounting a strain

gauge or remed ififom A tarkeand pasyndietie resu] therees s fasgened tq feemdboeantinafilmned
enbodi ne ) . Uit rakes. t he ;spapl r ath bg.

el ectri c?@ §)/n \;i\}gssgggéec&irtﬁgglﬁ%ﬁoafﬂzds]%%%?vegpgf%c}luﬁ}lfonntg%c g‘ﬂg%%f ggem. of

~ devi c® - Bids masier koG @ating filis 96 hedk bf ealnsilates aerlab bggids batbexanpl e, the
spool brake unit may be one in which a brake shoe or a brake pad is brought
i nt o conPi¥enigd Fameniring the clsctiral compongniseiush @p thegoptyolies 36+ Morgpyes in

act uat or g.: afiebiCh v f ﬁm% i ' i and
third brgﬁ%%gﬂ) pr oglété?sté%ﬂggl@l?% 395{ e sq%‘%lg%et\ﬂmetﬁpggﬁr aki ?log g?egg&igﬁ%;i

changes, clbetticileweptial isngyettedbvidbe dioral ks eorplenee sleantd 1 endahizonst ant
braking force. [00137].(d) In the aforenentioned enbodi nent, the |ow speed

braki ng FaFtrigalporer walhprbid tepreaaisithg rangrollaesT sfihe dke-t Gurenithis sEeSi8ance
w t hys he f i i t ]{59‘;{1\@5 ' ction
f(V) 1(?rayﬂ%§€§?1 rJe |én&§3€g%§g§ F:ﬁx?tg%g{a%aﬂg% %\ﬂ‘]uté% t |\56§%dcb u@e&%&&

pl ural i t ysolfatibmeat beoedusedy be stored in accordance with speed. [00138] (e)

In the afore ti oned odi, ne he ei ght br akj. atterns that
correspond to PW’@t‘QF@’H?%BV@"SD?I_e%?EZQ”ﬁ‘ grﬁﬁ&@??f@%‘for ed in the ROM 55c.
However, [guRky ONeft@henanery & E%ﬂé@%@ﬁ%ﬂ%&&ﬁﬂ@%ﬁﬁcﬁ Rvéhe iROM 55¢

and the other seven braking pat 5, for exanple, may be conputed. 15
[ 00139] prepsedrilopmgo plase wich medhamdpodl imethe chiteteof positiomt Indhissluehi ft ed up:

and down et. the eight braking patterns. wev t.he.ei ght braking
et of mo ot ind 8ol 1P n ek S BN £and RS uiin et siied T2

differ entkg ﬁﬂl@@é&p@he‘éﬁ&@tﬁﬁgd\&tb%dwhﬁ TSROackiBY Wﬁén_&ﬁe spobl 1D Rt&BO@le 1 S
braked with a strong braking force before the rotational speed of the spool

peaks, t &neasing, themagpess & rofate pronadiherianeripegpheral sifes @bthercailned apdlitie wi | |

be rapid ' C EN =YV ' ly in
a st abl elﬂyﬁga%%{fl%%gt ? g?st(ﬁ’gﬁs e%gtcﬁg?t%lact%%g%o@ﬁﬂ%é&%rég\%ﬁtdé\%%ﬂoto Le
attit ude 12fwili be braked. Daringeassinglthé kasttbhnabspded bethewpeoldawilleramally f art her .

[ 001 41] As used herei n, Lge fol|owing directional ternms "forward, rearward,

abovéd” dEeRes laster; apd mall pe erdpalbipretuged ihapeak is ghepedsansver se” as wel | as
any ot hefasi-m | Sacdl L L BA; Bh%gﬁ ; =t of a

vehi cl e %(lfjgrig'pe?q%%iﬂg?ﬁfe}ﬁ%re eﬁ%%?ﬁﬁdﬁ%@fgﬁdn%%r |n]§€%§kﬁt ‘g@g@t erms, as
utili zed ditbcdefe thdimeating 2pb éskbwbmie mveenttiznd ani dhd ability of tteesppoletZetd romteat | ve

t hi.cl i pped with th t | tion,.[00142]. The t
- oont | guitly Bl HBTeReraioh enBEERs Poghel TS R it Geed POt Bhar ¢ of a
devi ce i RelcHESS] RAd thetycRriRd SéHPindsk b tiRrt Rat gdp%f@‘?.gﬁh‘[ %ﬁ%%over

programmed to 30 carry out the desired function. - ‘
t er mB5t héhe magnetsdr axlghe bemsingRobn dn glditdor, ifrwili erdiffionltferecogkimignis be houl d

tnat - par PSR AAME B G ResTn 1 obAR R HaaT iR e ISR o

"subst antateaddrsless cogpout , " and "approxi matel y" as 5 used herein nean a
reasonabl e anount of deviation of the nodified termsuch that the result is

not si gnil$958ant | When thegackle pds imdheater, the elgtchimaehgnism? Ipeillhemlagedds as
L y P ey of e
devt at 1 oe ST Sh Sl Rtaufle HERTUIC2 WL lipd WindE e il BEA B b o £ o)

Thi s 3applréetant mechanisan (@6t $howarth the fignrdgpadaserdehisnl wippe palaicdad aMaisa 200010
000646 and 2003- %00647' The entire disclosures of Japanese Patent
Appl i cat iP¥R T 2 fish.

Control operation of the controller
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2000- 000646 and 2003-000647 are hereby incorporated herein by reference.
[00146] While only sel ected enbodi nents 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 nodifications can be nade herein

appended NRa] e i BRBiR P T RoShidslormeRE e GBrBie SPRE s mont <

accor di ngill Be aaenaé@&ﬁmefhﬂaumb HRNCoMB] ﬂb%hﬂ@%ffﬁgu:éslé aditg ald@e only, and
not for the purpose of Iimting the invention as fined by the appended

cl ai ms ag@rhhigirigegeiiVandht.s. Thus, the scope of the invention is not

e oD SRR SRR BT b SR el 1~ *P

rot at$ veklgctiopoweisatored inab cotiichser SRMRAL 57,R8d aRBletrR PotvieE Alppyy A6WE rol | abl e
spool braking unit being arranged between the spool and the reel unit, said

el ectri cHie gletfﬁﬁ’%f?]éﬁflsébl I3 yaapustiiag ipd verablesiies regetc dmbleguiilet it o br ake t he
spool ; agl %wﬂ?&@rcﬂ) rg?ﬁc{dﬁ%‘f‘h galﬁ%% Al B as%%énegetlcﬁec{@tﬁg appl i ed

to fishi ng ne release € Spoo Ny’ ca I'ng, pool -contr ol

unit bei hgakeewftc]gkmMSt@mmmnt@er Bd:tezeémli@ﬁ:ﬂBy AﬁStép Spodat bfﬂkﬁig rﬁ@deu:ﬁatt 10
such t hat V\/n A;]g t ensi on det ect ed @hsal d tension detection unit falls
bel ow a [af &% 3%‘? SElAS T akaRe ageBMn. §‘b3%$ ogeyrsyp duydatig Pribat fir st

COnSIN chEk) B § AEAE rddL ENES nl FORRE BEA L REMEBiq¥ g B, SP00

br aki ng devi for a earing reel-accordi ng to claim erein
sai d spobb. B &lepriy, ummnombtpmdeSf ofah@hpﬂbaﬂ?. Wemf:aslﬂlﬂgbeglﬁs isidetecteddyent i al | y

di fferent poI rities that are ali d tatl rec

plurali t?‘ﬂﬁ apithy ‘i%“@ﬂﬂr?@ﬁ‘ideﬁn@gqﬁ ‘\’r&'ﬁ’ﬂé ;}pgigqi ‘&]F?{;BWB di sposed
20 aroun%@r@@@é@ﬂgmggp@angls%%ﬁea in a ci rcurnc erent ial direction, said
serially connected coils being arranged with gaps therebetween, and a

swit ch ubt@@®1tonrdereste tanSIboﬂDaB e sictefminei dropi teadte b clrings of thelrbipticmhnect ed |

coi l mher | a|d (o) unit control ng 25 unit
by ei%t r 8P5° r’i’ tha?r? SR %‘f@(‘g‘gﬁ gP nagngnt é&/ini‘e&ﬂa Eﬂﬁst?‘ ﬂ?fgqug@mg*‘%\kl ng
deyl ce f aftattorilecd B8RtheRBodl a8 chafed bt B tahPp6ihB kB 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

20 change of the rotational speed at this time is (A@/At), then the drive torque T can be
expressed as equation (1) below.

T=ITx(Aa/At) « < « + - (1)

[0092]  Ifthe 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

25  determined. The present inventors discovered that if a large braking force is applied when
this tension is 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 tackie
will fly efficiently. The following control is carried out in order to brake the spool 12 just
before its peak rotationalr speed and make the tackle fly with a stable attitude. In other

30  words, a strong braking force will be applied to the spool 12 for a short period of time at

the beginning of casting to make the tackle reverse and attain a desirable casting attitude,
and after this the spool 12 will be braked with a braking force that gradually weakens to a
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wherein said first predetermned-tine period is in a range between 0.1 and
0.5 seconds. 30 4. The spool braking device for a dual bearing reel .
according to claiml, wherein -34 said first predetermned value is in a
range between 0.5N and 1.5N, and 5. The spool braking device for a dual

b [ I ' t laim 2 er ei ai.d spool .control. unit controls
- on/ of PG B Gp Pk Safodn Pty 155 spitl 42 il o Rrakod FRRHFERE G rol o,
The spookhdbgRiGiMY, WeakiefSudt thePmhidr P RALAH of 8R! spBACIOT i1 NBEIGR aC! @I M 2,

wherein 10 when said spool control unit controls said on/off state of said
swit ch ufredeigrmined galue. Toovontreller pawild carri eutsthess|thiics bradirtg mrocesskst Ghbe

braked wiyt f 14 fdrst braking force by said spool braking unit. The spool
br aki ng ee\t)ﬁo?:lgoﬁ%rrﬁsaﬁs(&)ulﬁf’&bogégf ﬁSOfﬂ‘éee?‘}/%‘%%t}"&‘i "to claim1, 15 wherein
sai d §en§d098] detRcdiérdBB, Uis efeftfiined SMhetidr ARAGHIGAGT &hped Byt rhtfdt optical ly

detects a rotational speed of the spool, and a torque conputation unit that
conput es changeiof theratatioral spead (AeYAf) erd thsanomens sholerting is at at eelow achange of

nort i a BrePREmERESHO S, HEf Ebelte Sy RIS e 10 e
torque. &nsibhd speals the pletstgrmeasd vaud By, tiendtébrodes md\@s tESlep 39CME iRy t O
claiml, 25 wherein after said first predeterm-ned tinme period, said spool
control oD &6t ol G(igathe switch element 63 is turned on for only 10% of a cycle), and
10 the process 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.
[0094]  If the tension F is at or below the predetermined value Fs, then the process
-moves to Step S10. In Step S10, a timer for the first predetermined time period T1 is
15 started. This first predetermined time period T1 is the length of time during which a first
braking process that brakes the spool 12 with a strong braking force will be applied.
[0095] At Step S11, it will be determined whether the timer for the first predetermined
time period T1 has timed out. Ifthe .timer for the first predetermined time period T1 has
not timed out, then the pfocess moves to Step S12 and the first braking process is carried
20 out during césting until the timer for the first predetermined time period T1 times out. As
shown by the hatching in the lower left portion of Figure 10, this first braking process
brakes the spool 12 with a first duty ratio Dn1 for a predetermined first time period to be
timed by the timer for the first predetermined time period T1. The first duty ratio Dnl is
determined by the rotational speed V detected at Step S5 and the braking mode selected at
25  Step 83, and does not change during the first time period T1. In other words, the first duty
ratio Dnl is the smaller of a predetermined value that is determined for each of the braking
modes, and a value that is compuied by a function f1(V, n), in which the spool rotational
speed V at the beginning of casting is multiplied by a predetermined value that is
determined in accordance with the braking mode. Thus,
30 Dnl =min(fl{V,n), DnS) + - + « +(2)
[0096] 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. In addition, the
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spool braking unit to brake the spool for a second predeterm ned tine
period with a second braking force that is weaker than the first braking
force and is configured to become weaker. 30 9. The spool braking device
for a dual bearing reel according to claim?7, wherein -35 sai d spool

control eter nes the first braking force based on_t he rot ational
'speed of g"?é’&ﬂ? S {RP ]%Xjué%a&ggb%té’éefd@tlé‘épi 3ovscendiss Whep brajieg spool

braki ng gekCRithiathid rifhédhn rvhﬂ%eeﬁﬁlsr eI SDobP 15 reacheMi§r €1 n said
o PYHB D1 A read

tensi on detection unit inc es a spee uni Ically
det ect s peakopttipealapeegpeed of the spool; and said spool control uni t

determ edet ned _tinme peri based on the rotational _
sSe:(rjmoP ﬁ}%ﬁ)z? pé}ﬁf?—ﬁ%@& i (@iﬂq‘sléls@%é%ﬂrg@’{%g?ﬂeﬁﬁmﬁﬁpf’n G’”’]@‘iﬂg The spool
braking grvé saaf, Qs s&v@yﬁlF@ﬁ%ﬁbnmfﬁgﬁre%cﬁhﬁﬁ g:es:aﬁ gdrf gﬁ‘g%ﬁa” sai d

second predeterm ned time periodis 'n a range seconds.
15 12. The lsglis cmbpdikicnty vdenithebihiing anadieas atbh@hngh@t velat (I&d(),osrdhmgttt)o claim

1, furthey ri,Sin ans havi lity of control
‘patter nsﬁslt1 ergg ttmeel}l%f’ﬂl%me%@h g&%lyge %FF%ﬁer’lf’f ﬂgs B‘Bﬁtt erb%%/tf‘%‘rgns bei ng
di ff er enbraginglfeRstis zhpibh@@ﬁ)r%fshﬁﬁp@rlf)d 6BHmE [1135&&‘31‘15&1’ Soove b ehtitddeF the
predeterm ned value, and said first predetermned tine period, and 20

pattern teklestill sevenedrom ith fishingline engagamentqortian toraaatabée: Wstlngmttls;aile;the
B N
control g deurs, thelaaitbddoftie Ea%klfé WilltHeQtaBlcs BhPhlb GHe tHBAOWill fly farther.
[0098] On the other hand, when the first time period T1 times out, the process moves
from Step S11 to Step S13. At Step S13, it will be determined whether a timer for a
second time period T2 has already started. If the timer for the second time period T2 has |
15  started, then the process moves to Step S17. If the timer for the second time period T2 has
not started, then the process moves to Step $14, where the length of the second time
period T2 is determined as follows:
T2=2(V)xTS = » « « - (3),
t0099] where TS is a constant. In other words, the second time period T2 is
20  determined based on the rotational speed V at the beginning of casting. The second time
period T2 is the length of time that a second braking process will be carried out. The
process then proceeds to Step S15. At Step S15, the timer for the second predetermined
time period T2 is started. Then, the process proceeds to Step S17.
[00100] At Step S17, it is determined whether the timer for the second predetermined
25  time period T2 has timed out. If the timer for the second predetermined time period T2
has not timed out, then the process moves to Step S18 and the second braking process is
carried out until the timer for the second predetermined time period T2 times out.
[00101] In Step 18, a duty ratio Dn2 is calculated. As shown by the hatching in the
lower right portion of Figure 10, the second braking process brakes the spool 12 during the
30  second predetermined time period T2 at a duty ratio Dn2 that decreases rapidly initially,
then decreases gradually, and remains at a constant value finally, Thus,

Dn2 = B(t) ..... (4)
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25 13. The spool braking device for a dual bearing reel according to claim
8, further conprising, tension pattern setting neans that sets a tension
pattern, based on which the second braking force is determ ned, wherein
said spool control unit corrects said second braking force in response to

30 said i t .| i d. | atrol unj.t I i d B
raking [SP2Er ARG GnoRhe ik iimen ROPIE i i e EGBU cai 0 second
br aki ng tedsreses rapfilly inltallyldid tho@bdidIgKidddeFRMGAbIATHaBy dbtftanP 8Rritige. €€l

accor di n%f(to claim8, further conprising, first braking pattern setting
means t h&Fagpies ohyuch duratiop 42 irciuds expongkiiai gupees tiad A cutyashowmlindEigers 18t | east

said fir Ki g co br.aki ng. patiern.settin ans. t hat
sets at fééoe%g ?]ao njggslé{g%rﬁgmb@e!% °§ghep£"tq¥ léafﬂ S H?r%[s P ‘?ftﬁ‘ia@@t%é rg}gel%gﬁg en,sf(,gf d
seconsl berdple J0amde70bhaln ddditionpihk 8écohd drederintlidet Risde fRfial MGs fn%féi@ol?f sai d

first br%ki n%_1 attern, wherein said spool control unit that electrically
cont rol s PEHEE $5dBK BFAdSng unit so that the spool is braked with said at

| east oneydiphpt .ﬂﬂgcg%ltaﬁé of gglét&qgtiosﬁgil,&h%gec%ﬁ gttaiéjﬁm%%rcﬁpeed i s equal

to or greater” than & predetermn ue an sai |'east one second
“braki ng pdtiletion mhesss showh pighreroot perferiald stpekthebsslpeTivbrakiag fireglet er m ned
val ue. 15. The spool .brakj E%Pdevi ce for a dual bearing reel according to

cl ai m 14 SOFFEPRPrPCess 18 grgied ppiaitep fhogalrylayanof the dugy fatip Przaghiheipimoseles,

e b o R S L e
first br&kimple phtension pat2@n)B sefT ThespoedtionrtedsiorgFaliz setdmsédoon @ dual beari ng
reel acc 81tegietrégnitngd | ac. ion %? ﬁm\é\{h : eeixgﬁlpie' of such function of the correction tension Fa

1s shown by the dotted line in Figure 11. However, the function of the correction tension

Fa may be any function that gradually declines over time.

15 [00105] The speed V is read in at Step 8§32. At Step S33, the tension F is computed in
the same sequence as in Step S7. At Siep S34, a criteripn expressed by the following
equation (5) is computed from the tension obtained in Step S33. At Step S35, it is
determined whether brake correction is needed from the criterion.

C = S8a x (F - SSd x rotational speed) - (AF/At) = = - * (5)

20 [00106] Here, SSa and SSd are coefficients with respect to the rotational speed (rpm).
SSa indicates a tension correction gain, and is for example 50, In addition, SSd indicates a
tension correction level, and is 0.000005 in this embodiment.

[00107] When C is greater than zero in the equation (5), in other words when it is

determined that the computed value of the tension F exceeds the set tension Fa by a large
.25 amount, then it is determined in Step S35 that the answer is “Yes,” and the process moves

to Step 836. At Step S36, the second duty ratio Dn2 that was calculated in Step S18 will

be corrected by subtracting a fixed amount Da by the next sampling cycle (normally each

rotation).

{00108} Referring now to Figure 8, once the second predetermined time period T2 runs

30  out, at Step 821, it is determined whether the speed V is at or below a predetermined 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,
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said first pattern storage neans has stored therein a plurality of first
braki ng patterns that correspond to different braking forces, and 25 said
first braking pattern setting neans further includes pattern selection
means that selects any of said plurality of first braking patterns stored

in said fir t.ern st e uni.t. rein.said. first ttern. [ eads out
ane 1o An iRl RN RLOARGR L 1wt G Bl PR iR e SRAT 04
storage IRaith.a iy fafio Diisethstdehodd bRk title HRY tHeQcdmd BEAkintOprotess had M 14,
wherein -37 one of said plurality of first braking patterns stored in

sai d fir whichdbe migoideslingyeraduallyderemes sroglier.c licdhesvedtiag pattern) sai d spool
br aki ng devi ce furglhgr= Q rises a -Ili rst braking pattern setting neans that
i ncludes first braki g% tern comgLPtation nmeans that conputes a plurality

~of di4ferqnbof i e fandlon' iPRLiBARDAIRse RaNRICs T ORRRY, Raiiag force from

that of said reference braking pattern, and pattern sel’ection neans that
sel ect s dedr¢ases gladedtiyn Apeatptaofisucfisetidn fefseheme & Figaleildg pattern and

id pl ' fifst braki t 0, that ted, said first
b aki ho. (MO Arhe i e s Ol e O bR caid
“pattern gnt@eéd MoveMollowie regied] ilhaed it trifLiRefodpaklss th MiRihied n and

said conputed first braking patterns stored in said first braking tEattern
st or age E@&mprqwaﬁsmw@egp@@Icomfatidnrrgormvp@ﬁmr@d afierthe Falbdati¢mef theel

cCco0 0.8 BT R ikl A B A e
of - first phicadsi Agthepétpdination e bfakicBedttinGRcek@ill be omitted herein.

[00111] Then, the process refurns to Step S11, and at Step S21 the process continues
until the speed V is at or lower than the brake completion speed Ve or the brake correction
process is executed in the third braking process.

15 [00112] Ifthe speed V is at or below the brake completion speed Ve, then the process
returns to Step S2. _
f00113] 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, backlash will be prevented, and the tackle will fly in a stable

20 manner. Given this structufe, backlash can be prevented, the attitude of the tackle can be
stabilized, and the tackle can be cast farther.
[00114] In addition, since the spool is controlled in three braking processes with
different duty ratios and braking times in accordance with the rotational speed of the spool
at the beginning of casting, the spool will be braked with duty ratios and braking times that

25  differ depending upon the rotational speed of the spool, even when the settings are the
same. Due to the aforementioned arrangement, it will be unnecessary to adjust manually
the braking force even if casting is performed with different spool rotational speeds, and
thus the burden on the fisherman can be reduced.

| SECOND EMBODIMENT

30 ¢+ [00115] Inthe first embodiment, the first braking process is modified depending on the
rotational speed V of the spool 12. In the second embodiment, the spool 12 is braked at a
constant duty ratio regardiess of the rotational speed of the spool 12, if the rotational speed
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are smaller than the braking force of the reference braking pattern. 20 19.
The spool braking device for a dual bearing reel according to claim 14,
wherein said second braking pattern setting means includes, second pattern
storage neans .in which said at | east one second braking 25 pattern is

st ored, r e
Second’ ool SEPNS NaLhE e £5ABKImARE Iaul IRbxd BBYRIQONAN IRARbBNS 11

spool br tlnmcnxy:r@ibw B dufing castitgafill be explaiged with refeenccdionye tantml Somchdr 30
wherein ond Erakl ng pattern setting neans conputes and sets said
second b '];\ 'n based on said first braking pattern. -38 .AP?. Af\. A

RAARY A{dOlfé]\ ’ﬁl%ﬂ a/ﬁbﬁ o@aurs at Step)S41 when the s%ool 12 rotates due to casting
2. A2. A\ A AL A2, AT A\ A 2. A2 AT A) 2. A\ . Afy. A?. A?
CA?. A '> d)ad:ﬂp\))bwﬂ‘ is Atbrdﬁ)l]n t]mg c:xm@emqes element 57 and an electric power supply flows
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VWG XSRS Y S Y3 ZIn At G ZH), .af tirh¢r@1} ix statteld. Z hds dm]ec dfl celeeajizajlea] ca] cal ca]
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Z  PUNRA @9@} ] Fgeq;}rﬁ ] a)J ca] ca
]calc ca] c§]§§’ al ca] ga] cal ca]g%g]g%ta ?%f;fﬁs & ﬂ}a% }1%.};12%}:5)2 ca cg]lglg%a\%\eeeee) f
cff guggtivg8luhhHith tivnér Tk hgs not timed out, then the process moves to Step S52, where it

is determined whether or not the flag L. has been set. In this way, it can be determined

whether a flat cast or a full cast is being perfoﬂned, and the braking force can be modified
30  even in the same braking mode BMn. If the flag L is not set, the process moves fo Step

S53 (an example of first braking pattern means) and the first braking process for a full cast

will be performed until the timer T1 times out. In this case, as shown by the hatching in
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mode BMn is shifted. When a strong braking force is applied for a short period of time as
described above, the attitude of the tackle will reverse from its fishing line engagement
15 portion, such that the fishing line engagement portion will be in front, and the tackle will
fly. When this occurs, the attitude of the tackle will be stable, and thus the tackle will fly
further.
[00121]  When the flag L is set, the process moves from Step S52 to Step S54. At Step
S54, the first braking process for a light cast (dn example of second braking pattern setting
20 means) will be perfofmed until the timer T1 times out. In the first braking process for a
light cast, the duty ratio Dn1 for a full cast is corrected downward with a function f{V)in
accordance with the detected rotational speed V so that the braking force will be reduced.
~ When these processes are completed, the process will return to Step S51.
[00122]  On the other hand, when the timer T1 times out, the process moves from Step
25 851 to Step 855. At Step S55, it is determined whether or not a timer T2 has already
started. If the timer T2 has started, then the process moves to Step S57. If the timer T2
has not started, then the process moves to Step S56, where the timer T2 is started. The
timer T2 determines the length of time during which a second braking process will be
carried ouf.
30 [00123] At Step S57, it is determined whether or not the timer T2 has timed out. If the
timer T2 has not timed out, then the process moves to Step S58, where it is determined

whether or not the flag L has been set. This determination is performed for the same
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- braking process for a light cast, the duty ratio for a full cast is corrected downward with
the function (V) in accordance with the detected rotational speed V so that the braking
force will be reduced When these processes are completed the process will returns to
Step S51.

20 [00126] In this embodiment, the second duty ratio Dn2 is a constant value that is set for
each of the braking mode BMn. The second duty ratio Dn2 is stored in and read out from
the controller 55 (second pattern storage means and second pattern read-out means). The
second duty ratio Dn2 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 D12

25  will be the maximum and will gradually decrease as the braking mode BMn is shifted.
[00127] In Step 857, if it is determined that the time period T?2 is up, the process
proceeds to Step S61.

[00128] At Step S61, it is determined whether or not the rotational speed V is at or
below a brake completion speed Ve. If the rotational speed V exceeds the brake

30  completion speed Ve, then the process moves to Step $62. The third braking process is
carried out at Step S62.
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stab1§1zed and the tackle can be cast out further.

15 [00132] In addition, because the spool 12 is controlled in three braking processes with
different duty ratios and in accordance with the rotational speed of the spoo} during
casting, the spool 12 will be braked with duty ratios that differ depending upon the
rotational speed of the spool, even when the settings are the same. Because of this, it will
be unnecessary to manually adjust the braking force even if casting is performed with

20  different spool rotational speeds, and thus the burden on the fisherman can be reduced.

ALTERNATE EMBODIMENTS
[00133]  Alternate embodiments will now be explained. In view of the similarity
between the first and alternate embodiments, the parts of the alternate embodiment that are
1dentical to the parts of the first embodiment will be given the same reference numerals as

25 the parts of the first embodiment. Moreover, the descriptions of the parts of the second
embodiment that are identical to the parts of the first embodiment may be omitted for the

~sake of brevity.
[00134] (a) In the aforementioned embodiment, the tension applied to the fishing line is
determined from the rotational speed of the spool, but the tension may be directly

30  measured by mounting a strain gauge or the like on the spool shait.

[00135]  (b) In the aforementioned embodiment, a spool brake unit that brakes the spool
by generating electricity was described, but the spool brake unit may be any type of device
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15 [00139] (f) In the aforementioned embodiment, the duty ratio is shifted up and down to
set the eight braking patterns. However, the eight braking patterns may be set to any state
so long as the braking forces are different,
[00140] According to the present invention, if the spool is braked with a strong braking
force before the rotational speed of the spool peaks, tension that was at or below the first
20 predetermined value will be rapidly increased, backlash will be prevented, and the lure
will fly in a‘%stable manner. Due to this structure, backlash can be prévented, the attitude
of the lure can be stabilized, and the lure can be cast farther.
[00141]  As used herein, the following directional terms “forward, rearward, above,
downward, vertical, horizontal, below, and transverse” as well as any other similar
25  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.
[00142] 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 {o

30  carry out the desired function,
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meaning of the word it modifies.
[00145] = This application claims priority to Japanese Patent Application Nos. 2000-
10 000646 and 2003-000647. The entire disclosures of Japanese Patent Application No.
2000-000646 and 2003-000647 are hereby incorporated herein by reference.
{00146] 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 scbpe of the
15  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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released from the spool during casting; and
a spool control unit being cohﬁgured to control electrically said spoo! braking unit
10 such that when the tension detected by said tension detection unit falls below a first
predetermined value, the spool is braked with a first constant braking force for a first

predetermined time period.

2. The spool braking device for a dual bearing reel according to claim 1,

15 wherein
said spool braking unit inciudes,
a plurality of magnets with sequentially different polarities that are aligned
in a rotational direction,
a plurality of sertally connected coils meunted on thé reel unit and disposed
20 around a periphery of said magnets in a circumferential direction,
said serialiy connected coils being arranged with gaps therebetween,
and
& switch unit connected to both ends of said plurality of serially connected
coils, wherein said spool control unit controls said spool braking

25 unit by controlling an on/off state of said switch unit.

3. The spool braking device for a dual bearing reel according to claim 1,
wherein
| said first predetermined time period is in a range between 0.1 and 0.5 seconds.

30

4. The spool braking device for a dual bearing reel according to claim 1,

wherein
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10 when said spool control unit controls said on/off state of said switch unit at a 50 to

100% duty ratio, the spool is configared to be braked with said first braking force by said
spool braking unit.

7. The spool braking device for a dual bearing reel according to claim 1,
15 wherein '
said tension detection unit includes,
a speed detection unit that optically detects a rotational speed of the spool,
and
a torque computation unit tﬁat computes a drive torque that rotates the
20 spool by a rate of change of the rotational speed detected by said
' speed detection unit and a moment of inertia of the spool, and

said tension is detected by a computed drive torque.

8. The spool braking device for a dual bearing reel according to claim 1,
25  wherein
 after said first predetermined time period, said spool control ﬁnit controls said
spool braking unit to brake the spool for a second predetermined time period with a second
braking force that is weaker than the first braking force and is configured to become
weaker.

30

9. The spool braking device for a dual bearing reel according to claim 7,

wherein
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\3] @] I " "aB: faid spool control unit determines the second predetermined time period based on
the rotational speed of the spool detected by said speed detection unit.
10

11.  The spool braking device for a dual bearing reel according to claim 8,

wherein

said second predetermined time period is in a range between 0.3 and 2 seconds.

15 12.  The spool braking device for a dual bearing reel according to claim 1,
further comprising,
pattern memory means having a plurality of control patterns stored therein, each of
said plurality of control pattéms being different at least in one of said first braking force,
said first predetefmined value, and said first predetermined time period, and
20 pattern selection means that selects one control pattern from said plurality of
control patterns stored in said pattern memory unit,
wherein said spool control unit controls said spool braking unit based on said

control pattern selected by said pattern selection means.

25 13. The spool braking device for a dual bearing reel according to claim 8,
further comprising,
tension pattern setting means that sets a tension pattern, based on which the second
braking force is determined,
wherein said spool control unit corrects said second braking force in response to
30  said tension pattern while said spool control unit controls said spool braking unit during

said second predetermined time period with said second braking force.
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second braking pattern setting means that sets at least one second braking pattern
that indicates at least said second braking force that is smaller than said first braking force
. of said first braking pattern,
wherein said spool control unit that electrically controls said spool braking unit so
that the spool is braked with said at least one first braking pattern when the spool
10 rotational speed is equal to or greater than a predetermined value and with said at least one

second braking pattern when said spool rotational speed is below the predetermined value.

15.  The spool braking device for a dual bearing reel according to claim 14,
wherein |
15 _ said first braking pattern setting means includes,
| first pattern storage means in which at least one first braking pattemn is
stored, and
first pattern read-out means that reads out said at least one first braking
pattern.
20
16.  The spool braking device for a dual bearing reel according to claim 15,
wherein,
said first pattern storage means has stored therein a plurality of first braking
patterns that correspond to different braking forces, and
25 said first braking pattern setting means further includes pattern selection means
that selects any of said plurality of first braking patterns stored in said first pattern storage
unit,
wherein said first pattern read-out means reads out a selected first braking pattern
from said first pattern storage means.

30
17. The spool braking device according to claim 14, wherein
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said first braking pattern setting means sets a first braking pattern that said pattern
selection unit selected from said reference braking pattern and said computed first braking

patterns stored in said first braking pattern storage means.

15 18.  The spool braking device for a dual bearing reel according to claim 17,
. Wherein
said first braking pattern computation means computes said plurality of first
braking patterns such that said plurality of first braking patterns have braking forces that
~ are smaller than the braking force of the reference braking pattern.

20
19.  The spool braking device for a dual bearing reel according to claim 14,
wherein
said second braking pattern setting means includes,
second pattern storage means in which said at least one second braking
25 ' pattern is stored, and

second pattern read-out means that reads out at least one second braking

pattern stored in said second pattern storage means.

20.  The spool braking device for a dual bearing reel according to claim 14,

30 wherein

said second braking pattern sefting means computes and sets said second braking

pattern based on said first braking pattern.
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