SPOOL BRAKI NG DEVI CE AND DUAL BEARI NG REEL HAVI NG THE SAVME BACKGROUND OF
THE I NVENTION Field of the Invention [0001] The present invention rel ates
to a spool braking device and a dual bearing reel having a handle and such
spool braking device. [0002] Background Information [0003] A spool braking
device is provided in dual bearing reels, and in particular in bait
casting reels that use lures and release fishing line during casting, in
order to prevent backlash during casting. Spool braking devi ces such as a
centrifugal braking device that uses centrifugal force, or a
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addition, a plurality of magnets are mounted to a spool shaft and are sequentially arranged

in the rotational direction around the spool shaft, A coil is connected to the circuit board

and disposed around the outer periphery of the magnets. Then, the spool is braked by

switching the electric power generated in the coils through the rotation of the spool.

[0004] With the above-mentioned conventional braking devices, each type of braking

device is characterized by different features. For example, the braking force of the magnet

braking device will strengthen in proportion to the rotation of the spool. In contrast, the

braking force of the centrifugal braking device will strengthen in proportion to the square

of the rotation of the spool. In other words, although it is possible to change the magnitude

of the braking force with these two types of braking device, it is difficult to change the

characteristics of the braking force with these braking devices. Thus, it has been

considered to allow the braking device to be replaced with one of different type so as to

conform to the type of fishing conducted. Furthermore, in the case of an electronically

controlled braking device, the characteristics of an electrically controlled braking device
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-1 can be changed by exchanging it wth a device having a different
software. However, with either of these conventional braking devices, the
fishing results will be adversely affected if the braking device is
replaced with a device having the wong braking characteristics.
Therefore, it is inportant for a fisherman to be able to confirm which
braki ng characteristic is being applied. [0005] In view of the above, it
will be apparent to those skilled in the art fromthis disclosure that
there exists a need for inproved spool braking devices and dual bearing
reel s t hataroheshepged bhexchposing Hewét ¢ Bedephomendilbrent seltwaey Bavevriarithr t .
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havi ng suéRerskeo it Bimpprigtded Bierman by Bl B wesrmiwhighbiagkipeconfirm t he
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devi ce iSE@%%%I%%BZ%béffhmgﬁ%ther spool braking device having a different
braki ng cf#0atrt erlhstdve of the@BOVY, itAeitidredipparetintotthescpikefeint thewrefibimahis t he
braki ng characteristics aof the ool braking, device can be easily
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exchanged wt anot her spool bra devi ce havi erent braking

char act er adglrésses th{s0Ge8]in thespios| wdil akithg retedd, edidf wil theamepasiengortieele
accordi ng .t he, first aspect of the present invention is adapted to be
exchangeaﬂﬁlgte H?%ﬁ§¥wlin%§§ﬂo%€%ring reel . The spool braking device is
adapted to brake rotation okiasspool.oF tEESPOOENPI@K Nng device includes a
spool braki ng] portion that is adapted to brake the spool according to a

predet er 0988  bréiakphigetcharpresant shviestiomissp paivideomsnosl bysing dswicetad ai s
operative | ed 4,0 e | ,..braking. tien and configur to.control
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br aki ng devi ce, when the spool braking device i s _exchanged with one having
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reel uni tbralingdetioe ean bheasilylvenSmaal bebradest dexbdileits edblybdentify the braking
characteristic of a spool braking device when the spool braking device is exchanged with
another spool braking device having different braking characteristics.
[0008] A spool braking device of a dual bearing reel according to the first aspect of the
present invention is adapted to be exchangeably mounted in a dual bearing reel. The spool
braking device is adapted to brake rotation of a spool. The spool braking device includes a
spool braking portion that is adapted to brake the spool according to a predetermined
braking characteristic; a spool control portion that is operatively coupled to the spool
braking portion and configured to control the spool braking portion; and a device
identification portion that indicates the predetermined braking characteristic. With this
spool braking device, when the spool braking device is exchanged with one having
different braking characteristics, the braking characteristic of the néw spool braking device
can be identified because of the device identification portion when the spool braking

device is mounted on the reel unit, Therefore, when the spooi brake device is to be

exchanged with a spool brake device having different braking characteristics, the braking
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exchanged with a spool brake device having different braking
characteristics, the braking -2 characteristics of the new spool brake
device can be easily confirned because the braking characteristic of the
exchanged spool braking device can be easily identified. [0009] The spool
braki ng device according to the second aspect of the present invention is
t he spool braking device according to the first aspect of the present
invention, in which the spool braking portion includes a rotor that is
arranged in a rotational direction of the spool, the rotor including a
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on the reebnngnietd ceids. dhetspoddeonpolatcatideittiudehe cirbdnbbaad oamdich the patralgpool
br aki ng defi ce nount etd on the reel unit so as to be at least partially
exchangeabl @ PRMPPYEY- spool braki ng devi ce includes a first spool braking

portion thahojs adanipes kiakidpakeict B&os@aRko BLARHALAGE & tBe plekSH invention
predeterm ned braking characteristic, and a first device identification
portion t Hdbe pregl brkew davecerdceendingrte diet seandhaspectorfdhe prgseh inrvastierist i c.
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spool br akhdngrieevicdéedaeamibed. i dentified when nounted on the reel unit.
Here, if Eﬂ%e spool brake device is to be exchanged with a spool brake
devi ce half%g! di 14 erdheanraksehaccortinata Beifewrilcaspetind thr pRFgRgInvention 1s

A
adapted to be mounted on the fishing rod, a spool in which a fishing line is adapted to be
mounted, the spool being rotatably mounted on the reel unit so as fo be rotatable by the
handle, and a first spool braking device mounted on the reel unit so as to be at least
partially exchangeable. The first spool braking device includes a first spool braking
portion that is adapted to brake the spool according to a first predetermined braking
characteristic, and a first device identification portion that indicates the first predetermined
braking characteristic.

[0012] With this dual bearing reel, when the spool braking device is exchanged with
one having different braking characteristics, the exchanged spool braking device can be
identified when mounted on the reel unit. Here, if the spool brake device is to be
exchanged with a spool brake device having different braking characteristics, the braking
characteristics of the new spool brake device can be easily confirmed because the
exchanged spool braking device can be identified.

[0013] The dual bearing reel according to the fifth aspect of the present invention is

the dual bearing reel according to the fourth aspect of the present invention, in which the
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[ 0013] The dual bearing reel according to the fifth aspect of the present
invention is the dual bearing reel according to the fourth aspect of the
present invention, in which the -3 first spool braking device includes a
first spool control portion that is operatively coupled to the first spool
braki ng portion and configured to electrically control the first spool
braki ng portion. Here, the braking characteristics can be easily confirned
when exchanging the electrically controlled spool braking device. [0014]
The dual bearing reel according to the sixth aspect of the present

i nvent i on firg spedidraking ddecs inplydescefirsaspnot dompl portionghdtiis pperagysde eoupied he
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spool . Here, the braking characteristics can be easily confirmed even when
a di f f er eftchapgiagithieladuraly GogtrgEedisnog] brelig desickmt ch with a different type

of fishin i,ne t-hat diffar i.ght. . ) , | i.ng:reel
accor ding 18 T he. SARE Reeytliab 'SR e R e IR MR ST GE
beari ng r delduatbeirting:laocdrimgfio tHelfifdsppett odfthd fresdpt @sentiod, ivehichahe i n
which the _ first spoal braking portion includes a rotor arranged in.a

r ot at i onafirgspealcppiEolgrrigeissaBagured Hescs p Srking feecer Wity Whichdhe, Hrshgrap!
plurality : | G, LE L& I.fterent
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connect edthecipbsl. e, thedpalsieg chpacedstapai bé easity tchefimoddorven avidna &fketeoh
connected . to.both, ends of the plurali.t f.seriall nnected coils. The
Tt spobiigisvise Tpowebardtned el Wit o bt st SRR e B
plurality pfe;&fideggare mounted. [0016] In this arrangement, a lead wire
that connects the coils and the circuit board w1l be unnecessary, and the
probl em ofOMB&H i nEhe dual berrbretrosl encardimgdoitiessenerdh pinectoftbaptesesonveadtioans be
reduced. reover. . the coils. are.al mount to the.reel unit.b i mply
natal 1§ ngfie! Barinree BourdnEss R AR i Bet MR ) OB Tt e
to the ci Feddpool ek potibe hoMdek abéior Mshdlet efla eftafidiRl BREdticAQdYhe HBooRUSe Of
this, the spool braking device can be assenbled easily. [0017] The dual

bearing r &eisParle Bredpivg incindinga slugity ohspeesticarolesishqse pslantics Agent i on i s
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whi ch t hecqmecet eoils medidppadd spgced apart from the rotor, and a switch connected to both
ends of the plurality of serially connected coils. The first spool control portion includes a
circuit board on which the plurality of coils are mounted.
[0016] In this arrangement, a lead wire that connects the coils and the circuit board
will be unnecessary, and the problem of bad insulation between the coils and the circuit
board can be reduced. Moreover, the coils are also mounted to the reel unit by simply
installing the circuit board to the reel unit because the coils are mounted to the circuit
board, which will be installed on the reel body. Because of this, the spool braking device
can be assembled easily.
[0017] The dual bearing reel according to the eighth aspect of the present invention is
the dual bearing reel according to the seventh aspect of the present invention, in which the
circuit board includes a program according to which the predetermined braking
characteristic is determined.

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

the dual bearing reel according to the fourth aspect of the present invention, in which the
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characteristic is determ ned. [0018] The dual bearing reel according to the
ninth aspect of the present invention is the dual bearing reel according
to the fourth aspect of the present invention, in which the -4 first spool
braking portion is configured to assune one of a plurality of braking
patterns, the first spool braking device further includes a first

i ndi cator portion which allows a user to select one of the plurality of
braki ng patterns, and the first identification portion includes a color of
a surface of the first indicator portion. Here, because the spool braking
devi ce caArBereddraking ptipy is waliepledio afsumgeoneiof 8 PIYrAMY CA DB IORATEEI t hat
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patterns. i Okl ent.h.. t1,.0f the
A R R R G R
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nounted on,the reel upit sq.as to be at |eas artially exchangeable with
the 11 rst KEBUBFERaRt g g1 iED: SorHa g st & BUet Cor B IRy COdB PP EOTRE  udes a
second spoglh nal RddReht LR aE_Iﬂ?etmhsss ARPReda A OB Rk Bed 8RQIonaeaRr di Ng

to a second predeterm ned braking characteristic, and a second device
i denti fi catiidecauer theower dratselepidineatf dlse plhelise obrohtnot paiteres. m ned br aki ng

characteristic. [Q02 The. dual, beari ng r.eel accordi to the el eventh

cepect  of ITHET oy cHBM FOERerH 2retingde Hidrr B oSN Ra Pecrestbauhg X o « ne
t'ent h aspegtduaf bdabiag Rée s€dtrdin B Ve el fBilth hipeWhifGhe blRgent hnvestiogdrtsg@cond spool
braki ng devices are of a sanme type. For instance, if the first and second

spool br akicHingea seserd spae! brkinsceaviaeivhenyasd o BRirer] vavp @8 &0 be #idedst r st and

second. ,PhERERSLINASE BANG Y ASLALLERL o8, BB 40 JRAPRLBLNAC are

noved by ugal Tforce, are erent in wel r nunber
in tlhebfi Ssﬁio@gdluﬂ%@%oﬁ@@p{orl] blukadg %@ti&ﬁﬂiaﬁgﬁda;btﬁd wbraf(é t}ﬁfpa?lphcs?dﬁ@g
SpPOOo ra_lng evi ces are .magnetl C, Dr aki_ng evl] Ces,, e I.I'S an
second pr EHeEssP H’@éetﬁwﬁl?‘ggfaé‘%rfg’é{f’éﬁ%%@@dé*rsécm‘i‘edeﬁ’&er%é‘aﬁ@@éﬁ%at have

G e AR eS8 oy it oomg scopihapan, b sking dovices
pr edet er n{i0&d} br akientpal bdhraimgcte nestrding tathe deenthoasgedtfod tlentresnninvehtion
sof twar ©Sis tﬁ\ec a %Iee?r%g feeli acg;%(r)]}dllggl t%atflé fnth E];sptécpteof the present invention, in which the
first and second spool braking devices are of a same type. For instance, if the first and
second spool braking devices are both centrifugal braking devices, the first and second
predetermined braking characteristics are due to members that are moved by the
cenirifugal force, and are different in weight and/or number in the first and second spool
braking devices. If the first and second spool braking devices are both magnetic braking
devices, the first and second predetermined braking characteristics are due to magnets that
have different magnetic forces, If the first and second spool braking devices are both
electrically controlled braking devices, the first and second predetermined braking
characteristics are due to different control softwares. Accordingly, identification of the
braking characteristics is necessary for these first and second spool devices.

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

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



braki ng characteristics is necessary for these first and second spool

devi ces. [0021] These and other objects, features, aspects and advant ages
of the present invention will becone apparent to those skilled in the art
fromthe following detailed -5 description, which, taken in conjunction

wi th the annexed draw ngs, discloses a preferred enbodiment of the present
i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0022] Referring now to the
attached drawi ngs which forma part of this original disclosure: [0023]
Figure 1 is an oblique view of a dual bearing reel in accordance with an
enbodi nentestipter Vids éken ihoehmaion igoks primxgd deavangs disclisanapreésisls

sectional _ Vi ri: reel in accordance wth the enbodi nent
of the prS%gﬁﬁnﬁﬁbéﬂﬁ?g%é@éqtgﬁ%ﬁﬁ gure 3 is an expl oded oblique view of a
spool brake nmechani sm i BRI DUSCRIPEBIN 0F TEEIDRAWICEEE dance with the

enbodi nment_of the present invention; &0026] FL%gre 4 is an enlarggd
cross- sectiBRhl VRdwEe nordodhodtached RV iESHEHER FRra apart gl (igiRael in
accor dancg; W.th.t he enbodi ment of the present invention; [0027] Figure 5A
is a plan view showi ng the disposition of conponents on a circuit board of
t he spool [(B2ake raghariiisam bhliqurevicwall ableairbeagng sel in avcacieocdaiicenwi t h t he
enbodi nent 8f the &rfsent i.nvention; [0028] Figure 5B is a rear plan view
showi ng t FEPRTIEB5  PORESTEUOIREEABNt s on the circuit board of the spool

br ake mec [Tﬁﬁﬂf m ifgi e idy %laggggﬁgyﬁcﬁ 8541 vidly &€50 'ﬂgﬁ%ﬁrig‘% i thecorhedi ment

of the present invention; Figure 6A is a right lateral view of the
dual bear il theehbalimkntoddhd pgsengahvennon;accor dance with t he enbodi nent of

t he prese ihvent.i on;, .[ 0030 i gur,e 6B.is ri ateral .view,of. the dual
bear | g r GBP Bual BEaR g Poup oD Gug SiesipE Rar ot R eRmadT ANE Bt he
present | pyRgired) in ¥doRlaABOHNB LS BABbIieakdMBe pReMitGevdmBYAL ed t her eon;
[0031] Figure 7 is a rear plan view of a brake switch knob of the spool

brake melWaAl smiignre Hds amanlatsed crong-seeisinal vicued grameekbiake meehraisntvdi nent
of the pr E@a?l%tg red1 Y S @ te with the embodiment of the present invention;

[0027] Figure SA is a plan view showing the disposition of components on a circuit
board of the spool brake mechanism in the dual bearing reel in accordance with the
embodiment of the present invention;

[0028] Figure 5B is a rear plan view showing the disposition of components on the
circuit board of the spool brake mechanism in the dual bearing reel in accordance with the
embodiment of the present invention;

[0029] Figure 6A is a right lateral view of the dual bearing reel dual bearing reel in
accordance with the embodiment of the present invention;

[0030] Figure 6B 1s a right lateral view of the dual bearing reel dual bearing reel in
accordance with the embodiment of the present invention, with another spool braking
device mounted thereon;

[0031] Figure 7 is a rear plan view of a brake switch knob of the spool brake
mechanism in the dual bearing reel in accordance with the embodiment of the present
invention;

[0032]  Figure 8 is a control block diagram of the spool brake mechanism of the dual

bearing reel in accordance with the embodiment of the present invention;



[0032] Figure 8 is a control block diagramof the spool brake nechani sm of
the dual bearing reel in accordance with the enbodi nent of the present
invention; -6 [0033] Figure 9 is a flowhart showi ng a prinmary braking
process of a controller of the spool brake nechanismin the dual bearing
reel in accordance with the enbodi nent of the present invention; [0034]
Figure 10 is a flowhart showi ng a second braking process of the spool
brake nechanismin the dual bearing reel in accordance with the enbodi nent
of the present invention; [0035] Figure 11A is a graph schematically
showi ng t H¥38handégured laatﬂ)@mé@m@hwmgammﬂwybrdﬁmmom%@égﬁomolkmf thedar d
spool brake ani s n.the d bearln r eel r dan

enbodi nenfp"“?r%{ar?‘e mc"g]%ne “B %l\?e&Jn £l BHRTTEG ?fgé‘} a“ﬁordua%’ée T esmg"dlmeﬁﬂ"fttge
schemati c han%b@Mhﬂ@ t he changes in duty ratio with each braklng process
of a spool brake mechani sm having different brake characteristics; _[0037]

Fi gures 100034é ngagtﬁg {ins e Howehehpliavdag Ia;se@q@é\br@ﬂ%m&cmSé)rfyhﬂpﬁmeb@r§k%f a
third brakin %%%Hgfbc,‘%hﬁ%r?%?%,ac% e”?ﬁm@e%%d &&%rﬁ%@%eaﬁf“ ng

reel in accor ance Wt resent 1nven 0038]
Fi gure 13idventiorschemati c di agram of a hot nmelt processing device which is
used to rranuf acture the spool brake nmechanismin accordance with the

enbodi nentOU8f] t hd121edd &rif aigrmRbreheRatqaly SHeWingg e ehenges @ Ayl radedvillact i onal
vi ew show,ng l}r%@t%g&%%é% B d&d® bﬁl RHixd BEceRAR! in RE kA HEE&%{H&{H in

accordance wt i ment of present 1 nvention; Figure 15
i s a figuazosiuove Wghlt}hreemb@hmentmfahmptcsmIlmveptlon:,ess to rranuf acture the

spool bra chani sm.ip .accordance wt e enbodi.nent .of. the ent
hvent i ont00aRE omae Big g eerbachendicaly sy RERRes RE Peut  SuBHT Rl vi ew

of the speph phakeprctBeRaRisphaIdale rﬁ@&fahﬁﬁl Iﬁfﬁ% E‘fe%@@fa‘li@@ﬁﬁa%hﬁm@nm her
enbodi nent of the present invention. %DESCR | PTION OF THE PREFERRED

EVBODI MENIFS37] ooz&gursel%@m@a@mddbmm;mbfzaﬁmom@seemhamvmmﬂf aihir now
be expl ai ol lththose

cki 11 6o i AR st P SRR o et 81 iR ot %rle B GCRLEMepBitne ot
t he enbodm@%ﬁn@dgﬁaﬁhgﬂ@qﬁ@@ﬁtnwamgﬂg|on are provided
[0038] Figure 13 is a schematic diagram of a hot melt processing device which is used
to manufacture the spool brake mechanism in accordance with the embodiment of the
present invention;
[0039] Figure 14 is a cross sectional view showing the structure of a mold of the spool
brake mechanism in accordance with the embodiment of the present invention;
[0040] Figure 15 is a figure showing the steps in a hot melt process to manufacture the
spool brake mechanism in accordance with the embodiment of the present invention; and
[0041] Figure 16 is a partial enlarged cross-sectional view of the spool brake
mechanism dual bearing reel in accordance with another embodiment of the present
invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0042] Selected embodiments of the present invention will now be explained with
reference to the drawings. It will be apparent to those skilled in the art from this disclosure
that the following descriptions of the embodiments of the present invention are provided
for illustration purposes only and not for the purpose of limiting the invention as defined
by the appended claims and their equivalents.

[0043] CONFIGURATION OF THE REEL



for illustration purposes only and not for the purpose of limting the
invention as defined by the appended clains and their equivalents. [0043]
CONFI GURATION OF THE REEL 7 [0044] In Figure 1 and Figure 2, a dual bearing
reel according to one enbodi nent of the present invention is a round dual
bearing reel for bait casting. This reel includes a reel unit 1, a handle
2 for rotating the spool that is disposed on the side of the reel unit 1,
and a star drag 3 for adjusting drag that is disposed on the sanme side of
the reel unit 1 as the handle 2. [0045] The handle 2 is of the

doubl e- hafifi4é] t ypa Fage Hamddipiratea divd pearing reelrsceidong tozac gadpolivetss oPb t hat
are rotatijvel unt ed t.o _bot n of th ram.portion,2a. As .shown in
Fgure o, emetesSGR R 3 R Re P B GRS e B IR et
handl e shahit 130handdn@l fdrSofaast enegobohhine diapgdlienshatitic 30theirtdl vaitnyhn@8.
[0046] The reel unit 1 is, for exanple, made of a nmetal such_as an al um num
al | oy or &ar fiagAdsr gdivgingslas tatisiditosereen te srapgids of figedl Witrlsas Bg de cover
6 and a Sg&?ﬂQZSide cover 7 that are nmounted to both sides of the franme 5.
A spool 12"tor winding fishing line is rotatively nounted on a spool shaft
20 (see F[@use 2)Tiensinde X Ref fealoubid-hardle Whe and hewveglatef-sloped hen extt@ni or in
the spool _shaft direction, the first side cover 6 is circular in shape, and
the second? dhdEnAserhat A srofBETmARIR] {aRPTHFAROTha i RYEPE dat AR

anot her. 4 i i 2 ' and a
| evel w ngloﬁﬁé%:ehzgﬁ}}ezér}n&%b}g?ré%lggggsé at}xﬁ:?i %g%?th%&%rh S%%& l.flg %E%dlg ut c%{?’l ever
17 funct i smbisdsstanctihothe handktshnfidh wittuabitg. t he fishing line, and the | eve

wi nd nmechapi 18 .serves.to upiformy wnd fishjng,line araund the spool
12 A gealthEbhan e i B R R HEAICH 1SS P AL Ve Rani sm
22, a dr ag sRGNAN BN, 23d idhehed aGRBRd 5108 A EQlidREBAR LSd dondkRlcdbsROsed

in the space between the frane 5 and the second side cover 7. The gear

mechani sn¥ Uigt ereanewitedtormthsidonaf the drave T rosnoohé? Farvdhéing fisbingdmedpool 12

the ol ut i eehr e 51 RhSehar al e bR RERGIE: T GHE b VPRE bl ©

lever 17.frémehe eae:isEahhabsonl ddibdisdcesnthe firspeelcold-6 TRRceasi shepsand r ol
mechani sm 24 serves to adjust the resistance that occurs when the spool 12

rotates. ihe saermdisidsrrovein’ e fosned withityo désks it isersapysenh odke mechani sm (an
%?F‘;' gag{qoﬁgﬁ SO0 oW AK L SV IHE G ho ST 2t R FBEVES T RARANEVE Windackl ash
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 uniformly
wind 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
are disposed in the space between the frame 5 and the second side cover 7. The gear
mechanism 19 transmits rotational force from the handle 2 to the spool 12 and the level
wind mechanism 18. The clutch control mechanism 22 controls the clutch mechanism 21
in accordance with the operation of the clutch lever 17, The drag mechanism 23 brakes the
spool 12. The casting control mechanism 24 serves to adjust the resistance that occurs
when the spool 12 rotates. In addition, an electrically controlled spool brake mechanism
(an example of the spool braking device) 25 that serves to prevent backlash while casting
the fishing line is disposed between the frame 5 and the first side cover 6.

[0048] The frame 5 includes a pair of side plates 8, 9 disposed such that they are
disposed opposite each other across a predetermined gap, and upper and lower connectors

10a, 10b (see Figure 1) that unitarily connect the side plates 8, 9. A circular opening 8a
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the fishing line is disposed between the frame 5 and the first side cover
6. [0048] The frame 5 includes a pair of side plates 8, 9 disposed such
that they are disposed opposite each other across a predeterm ned gap, and
upper and | ower connectors 10a, 10b (see Figure 1) that unitarily connect
the side plates 8, 9. A circular opening 8a -8 having a step is forned
slightly above the center of the side plate 8. A spool support portion 13
that forns a portion of the reel unit 1 and the spool braking device 25 is
screwed into the opening 8a. [0049] As shown in Figures 3 and 4, the spool
support p&eYirga siepneiaamadplightitabprietheagricr phihy sinsihae ¥ A3ppd sypperht and
appr oxi mat.el.y cl d " r. t.hat, i bl y: ed on the
si de pl at g%%\?\nﬁéﬁ;ﬁ%& 81?1%&%%%#%%“%&%%%%[ rle%/\t}sd tté?%puog)gggﬁgl% dﬁglrﬁ p%g%y of the
openi ng 8acrehed thulirropbg@apisag acconmodati on portion 14 that projects

inward is unitarily formed in the central portion of a wall portion 13 a of
t he spool [&#8hor tAS Pore isdigmes Aanbdy thagpom Surpnest P Ben eaeesapBlef iR y
support ope,.: f 4] of. f b SE  _hnnar.. peri pher al
surface o?ﬁfﬁggggé?%ﬁglgggbﬁﬁn g#%%ﬁ9%%§?ygk%§§§§f%%ﬂg% %F#%Q?ﬁégfriction
pl ate 51 détatiwdlcastitadol dretsidd piaedhainh,gor 2dinige, e kedwoarduhe thot t om  of

t he bearing.acco datiqon portion 14. The bearing . 26b is engaged with the

beari ng a%a_ﬁm%ggtﬁpaﬁ%%% Broh! ey DEar & RLATHINGH 1 afgm%i‘i?@ﬁgprqqgctﬁade of

a wre mapeLdaks unffly HRA0S irSHPRA Al ?E?Mdn%ajs?‘alﬁﬁor%ﬁ h388f @e Ef)é&l'sﬁ%p&{ the
d the ea I [ 0050] As

spool braking device 25 an ing 26b i s ‘exchangeabl e. .
shown i n Bougiend 31A hehengipidethacemnesco iotgtipdy supportkOa cid ofitharsped sbaft2hes sane

pl ane as the rineter of the sid | at.es 8,, 9, and a, pair of front and
ear | owerSoedinadhs fgei bPeb i1 oG bintipb b Rnar yoRioa &

peri net er gddkibDQ fBLKH pIAE J16 the cdshial chSirol cheNaAI48s MRER I the BBE@h such
as an alumnumalloy and extends fromfront to rear is riveted to the

| oner confbibeibsgiporcPorpdptigbporsing 14 eFheclkeatiog #bbit enghged wih thedbegringi shi ng

cor ew monftr Sl bR kol S Rie ol B AR b (L IR AL S o

si de covegpob! shyert pdrigdr Tlkawell SPLPHIMGn BA tHaspobi iehkiag dedike25whd ¢z knob 43
(descri be belom%,is di sposed is formed in the first side cover 6. [0052]
As shown Peprmggibpds exchapgeablsool 12 has saucer-shaped flange portions 12a on

[0050] As shown in Figure 1, the upper connecting portion 10a is mounted on the
same plane as the perimeter of the side plates 8, 9, and a pair of front and rear lower
connecting portions 10b are disposed inwardly from the perimeter. A rod mounting leg 4
that is, for example, made of a metal such as an aluminum alloy and extends from front to
rear 1s riveted to the lower connecting portions 10b, and serves to mount the reel to a
fishing rod.

[0051] The first side cover 6 is screwed to the side plate 8 with screw members (not
shown in the figures) that are inserted from the second side cover 7 side. A circular
opening 6a in which a brake switch knob 43 (described below) is disposed 1s formed in the
first side cover 6.

[0052] As shown in Figure 2, the spool 12 has saucer-shaped flange portions 12a on
both end portions thereof and a tubular bobbin 12b between the two 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 line snags. The spool 12 is non-rotatably coupled to the spool shaft 20

that passes through the inner peripheral side of bobbin 12b through, for example, a

-9 -



both end portions thereof and a tubul ar bobbin 12b between the two 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
i nner peripheral side of the opening 8a, which serves to prevent |ine
snags. The spool 12 is non-rotatably coupled to the spool shaft 20 that
passes through the inner peripheral side of bobbin 12b through, for
exanple, a -9 serrated coupling. The nmethod of coupling the spool to the
spool shaft 20 is not |limted to this serration coupling, and other

coupl i ng merHeHeoupliag. By meihod elipturhigs dhe el ieche srnop hadglbigmobEméep oy ed
T : i f - ] | h as,
for "exanpls SelsubEa ARG, a0, SRl TRAT R d SO TRRIRY GollFAS: ends o

beyond t heosggnrdn bt deptonens ellThe end of the spool shaft 20 that extends

beyond thz second_side cover 7 is rotatively supported on a boss 7b_nounted
on the sed¥hd!si dEhcwpel shaftgOripmadp ehp nagrpdeactq meahsnobissnior cxaarlg: dp end

of the s p@@l;, a%Bngagsggﬁnbl§ rhrtgg b }’)ﬁlié’ o 2HPRYLR e?%n& 18 DEMd f a8y ASThe
descri bed above. ar&é rameter portion 20a”i's fornmed in the center of
t he spool eshaf the 2gol ahaft 3treat extemistiegongtrctsecnsl 2@sov20T itioaitivalye support ed

by the bearings. 26a, 26p are formed on both ends of the spoo haf . . 20.
Not e t hat SWP@?‘B%&P riges 2‘65{0139*88 OF e SefCBP(_? EXARPYE Mmidea Dot R B nas
been coat g Whirina of Her @8H1AMF 881 S AR vel ¢ @poh@@éﬂhgl%éﬁﬁ D OMELdestribR@ONEt

mounting portion 20d that serves to nourt magnet (déscribed below) is
f or med betbwenAtlheesivahdterdicanet 20a ipdomainin 20z ceana of He sparlgbalidilamst er

portion 20a .the left si iqure 2, an as an o r,dianeter that is
o ger ¢ AT BB Csrarrion B Sl et Sihontd Sndhaindtnah BRdoRhsd e
di amet er pAbbIHAMAILOBhe ApodTREAR DO NeSBitH: Rtk Bk hbOPe2 T6b Srel iF-ckOhplcabhde
coupled to the nagnet nounting portion 20d by serration coupling, for

exanpl e. TheUbddghettha hegbegnmioatsdpuith & eprrasion ssiviaefivt. a  nmagnetic materi al

formed by tr t] ni.ckel ..onto _th e n.ifro ia
such as SO0FExt rudlird LIt R R B AE sl PR G RS RS

rect angul edeseripedérelowddy forehed betweetghe frahleddvtd oftRe J0beneil: ang i s square
shaped in _cross-section, and the nagnet nmounting nmenber 20d passes through

the cent effagreler pertipagtietmdhe tefesidn oigigwied. apd hasrn onter dianefsthet isdegst i ng
e, Tl el BBTELD 1 1 1 e TNk AR B BP0, 208> o
coupl i ng orgsphttamiguptiong? Cammnbetaaiy oyetded® thelklagnet mounting portion 20d
by serration coupling, for example. The magnetic retaining portion 27 is made of a
magnetic material formed by electroless plating nickel onto the surface of an iron material
such as SUM (extruded and cut). The magnet retaining portion 27 is a rectangular member
having a through hole 27a formed therein and is square shaped in cross-section, and the
magnet mounting member 20d passes through the center of the magnetic retaining portion
27. The method of coupling the magnet retaining member 27 o the magnet mounting
portion 20d is not limited to serration coupling, and other coupling methods such as key
coupling or spline coupling can be employed as well.
[0055] The right end of the large diameter portion 20a of the spool shaft 20 is disposed
at a pass through portion of the side plate 9, and an engagement pin 29 that forms a part of
the clutch mechanism 21 is atfached at this location. The engagement pin 29 passes

through the large diameter portion 20a along its diameter and projects outward from the

large diameter portion 20a on both sides in the radial direction.
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[ 0055] The right end of the |arge dianmeter portion 20a of the spool shaft
20 is disposed at a pass through portion of the side plate 9, and an
engagenent pin 29 that fornms a part of the clutch nechanism 21 is attached
at this location. The engagenent pin 29 passes through the |arge dianeter
portion 20a along its dianeter and projects outward fromthe |arge

di aneter portion 20a on both sides in the radial direction. -10 [0056] As
shown in Figure 2, the clutch lever 17 is disposed to the rear of the spool
12 and between the rear, portions of the pair of side plates 8, 9.

e
clutch | eV 617 sh$ shoan ipdigyre 21 thy CBef;IW@efﬁr Fhis dispeeediioghetsagof Ge spgpl 13
engagemen nc?ﬂ r%&@ b rp%gt;o%%'f B féf"s?d ‘(’]}%15435 sté‘erh%'c'rﬁ&amekzgef?f slild%son the

side of t eve where t e hah

t hrough t Ina Lzsa égebepWameﬂl@ sidEhpdateng) 8y enesy a gdmadt sﬁa?faﬂeslsemgagledomémwnhe
clutch nt r ol nism 22, [0057] As shown in Figur , the | evel w nd
mechani snﬁ‘f&dlﬂt%h gg@bg%%thﬁéﬂ%égﬁhﬁi Hatchilgypr 4i7 st ‘%i’@g@ ‘gle igmopnted i of t he
spool 12. 3;@@5 Qgc WWh%@)%&(%&'f&% Ldes: A is Emagéﬁ%hﬁﬁ r:ltutcﬁe on
whose out er eri phe ace are med intersectin el'1cal grooves

46a, and aorﬂr@mmgamsm&gw de portion 47 which reciprocally noves back and

forth t hr ed shaft 46 in,th shaft directio The two ends
L the ChIdaTLy "R e Tt d ROl S eireey ! By Graased bermisgr e

portions ﬂ@osﬂ@pla‘l@@'&cblﬁﬁ%mr@{ﬂé %o@QZtﬂ?eﬁbgamnEln?écﬁé:mﬁn 1% indu@gay menber
36a is nmounted on |g ht end of the threaded shaft 46 in Figure 2, and

t he gear Heerded S?%’a%@s saputér rErighenal mfﬁ@erares@bntd]attem@tmgr}whml ativel y

nmount ed on the aft .30, th thi n urat thr shaft
76" ot at creb s AR0GHFa PREHE LY ot Ohs L SR BB T b R P BB, ° e
l'ine Wi ndbmhedhieagdd shart 4600 9@ spbbEsHafisdiicdgonh. iR t3dicees POhE maad%a sh8ft 46

di sposed around the periphery of threaded shaft 46, and is guided in the

spool shaf® rQT@‘ﬂleéem%wdby s afpswom%e@nss@ ARawhich aregaounspd pp tl(erﬁe@e shown

in the fi f ts
entire axgl&{fegl%)e% Ité %r9{9?§683$§08}n% g‘% 'S %}i1 ts%%s‘%&’ ‘“’L%%%@t{% rlclgaded
shaft 46. Fiénre kmgdglmt mrRIvbeR 64 meshes Iw:itaam gdur hiventer Qo emy) 1S\MUntDtﬁ[k@ﬂi3ges

with the helical roove ais.ro atlv y noun on the fishing line
Ui de. por PRBHoA P SHI I HRO0H! DY b BAEDORbS ISRy Fhaft HrSBRBIn Shat

mechani snTg kel ﬁggéﬁeﬁr"?ﬁt&%w@ ﬁﬂ?mé%ﬁ?@%f@%ﬁﬁ PerRsay coupled to
the handl B0§RRft 3@, fishing limetaubiel mntign 47 ondigeaed 32und dte preishery ofithieaddie mai n

shaft 46, and is guided in the spool shaft 20 direction by a pipe member 53 and a guide

shaft (not shown in the figures). A portion of the pipe member 53 is cut away over 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

46a is rofatively mounted on the fishing line guide portion 47 and reciprocally moves back

and forth in the spool shaft direction due to the rotation of the threaded shaft 46.

[0059] ©  The gear mechanism 19 includes a handle shaft 30, a main gear 31 fixedly

coupled to the handle shaft 30, and a tubular pinion gear 32 that meshes with the main

gear 31. The handle shaft 30 is rotatively mounted on the side plate 9 and the second side

cover 7, and prohibited from rotating in the line releasing direction with a roller-type one-

way clutch 86 and a ratchet-type one way clutch 87. The one touch clutch 86 is mounted

between the second side cover 7 and the handle shaft 30. The main gear 31 is rotatively

mounted on the handle shaft 30, and is coupled to the handle shaft 30 via the drag

mechanism 23.
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gear 31. The handle shaft 30 is rotatively nounted on the side plate 9 and
the second side <cover 7, and prohibited fromrotating in the |ine

rel easing direction with a roller-type one- way clutch 86 and a
ratchet-type one way clutch 87. The one touch clutch 86 is nounted between
t he second side cover 7 and the handl e shaft 30. The main gear 31 is
rotatively nounted on the handl e shaft 30, and is coupled to the handl e
shaft 30 via the drag nechanism 23. -11 [0060] The pinion gear 32 extends
fromoutside of the side plate 9 to the inside thereof, 1is a tubu]ar
menber t hf¥%§h whikepipive gspotd exendstron opiidsad thegide platetbiarbe ipsisls thereokpool
shaft 20 [ i Q. I.alyndi tiqn, .| I, £l .0, he
ot si denor "PRer Bemoen TR oh fhe Bofha R0l L il mplnBlih thOepl
suppor t edshiaft 2(he @xi i@ks eoveadle iamoaxiflhBresiice In plidtien, hdlefiasi edrthagindd: on
the side plate . 9. A neshing groove 32a_that neshes with the engagenent pin
29 is forﬁ%ad3§ﬁntl”llﬁ’élr? %Fftfoéagﬁ’%b‘fanﬂﬁéo‘fﬁb}ﬁ wp@%c? mge ﬁwah%ecwwgh%%i ng
groove 323 bl D8.5E | Qof @r : : s 2l 41 d N

addi tion, 35@0%5??%@%%%%&%&%%% 9I,§1 o%h%gd&ilaﬁ%tc eawgétﬁﬁé;ggl m|c’)‘/ort1|lon of

t he pi ni oenggeameddin dhds rgedin thpdelt erohof3Be ptrhat gome $hesFig . A ht meeshign gear
31 is forned on.the right end of. the pinio ar 32.. 61] The clutch
cont rol _mECHANE ShSP T RERUBETSPIBR R S S8 AL T gag R e R 2 he
constri ct gghsRidd MHidrB2B{s f_bl‘}ﬁecpi_nrthé’Berﬁ%@boﬁ%_n%i’%é@ﬂi%ﬁ geiey DAl QBegear 32
along the spool 'shaft 20 direction. In addition, the clutch control
mechani snp@2ionl3ge thaholeglissvith thelnain gearétlus formedivarths riglitrent] of Wmarinion t he

figures) V\g]air turns the clutch nechanism 21 on when the spool 12 rotates
in the |ih& wndi ng direction. [0062] The casting control nechanism 24

i'ncl udes poglur al THeyel@h Eoited] in@Rhdiah e iddluasdh clachfaké PYteambdes Iha
friction plates 51 are di sposed on both ends of the spool shaft 20. The

br aki ng cH copsiggied @ertion djaldee pinwnfasped? and MovweH A Pinien g9er 82 ploephat es 51

are press ' : -shaf ) o 1 Chl lis
nmount ed i ﬁ%locijggdt jebsélﬁ%g& n?ﬁg‘gg}“ﬁ’%&%r"ﬁ? %}}]Jél]—@{ol f‘%(%‘é%fé“@?fv@ﬁ&%ﬁﬁfe OF THE
SPOOL BRAKEtcNESHANTSM 4nnt diot Alsoveh he ifigufdsywhesd t3ims theaodakcB mechaisp@al

brake mechani sm 25 inc)Judes a spogl brake unit 40, a rotational speed
sensor 41°0% slbémspealnllﬂrr&tatWtﬁ?%lz{w WHYIRH@GT%HaRe switch knob 43. The

?I_ Egm brafResni t AR da$if (ANGEHLENIBE D4 LRGuRR A urd Ry @il F1886 svBhd 1.
a braking cap 52. The friction plates 51 are disposed on both ends of the spool shaft 20.
The braking cap 52 serves to adjust the force with which the friction plates 51 are pressed
against the spool shaft 20, The left friction plate 51 is mounted inside the spool support
portion 13.

[0063] CONFIGURATION OF THE SPOOL BRAKE MECHANISM

[0064] As shown in Figures 3, 4 and 8, the spool brake mechanism 25 includes a spool
brake unit 40, a rotational speed sensor 41, a spool control unit 42, and the brake switch
knob 43. The spool brake unit 40 is arranged between the spool 12 and the reel unit 1. The
rotational speed sensor 41 serves to detect tension that is applied to the fishing line. The
spool control unit 42 electrically controls the spool brake unit 40 with any one of eight
braking modes, and the brake switch knob 43 serves to select the eight braking modes. The
spool brake mechanism 25 together with the spool support portion 13can be exchanged

with any other spoo! brake mechanism having different braking characteristics. Here, the

spool brake mechanism 25 having standard braking characteristics will be described below.
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rotational speed sensor 41 serves to detect tension that is applied to the
fishing line. The spool control unit 42 electrically controls the spool
brake unit 40 with any one of eight braking nodes, and the brake switch
knob 43 serves to select the eight braking nodes. The spool brake
mechani sm 25 together with the spool support portion 13can be exchanged

wi th any other spool brake nechani sm having different braking
characteristics. Here, the spool brake mechani sm 25 havi ng standard
braki ng characteristics will be described below. -12 [0065] The spool brake
uni t 40 i $9¥Péct r Tlesatnopl biske vt flobs destrgadivcontiellabedrakezhpspoogéhbFat i ng

el ectrici - DF i I r

i ncl udes E&Kﬁ%gﬁgﬁgﬁg%tdFgggggg%gﬁéﬁﬁg%Pﬁggggéﬁgdgﬁg??mgé&?ﬁ§gﬁgﬁ%%#ationa
di recti onmdotts 6¢ QiidpssdaZrodlrihe excaiphas 20 mathe asatichas poseidn ofpposditses, fier

out er perigheral_sides,of the rotor 60 and serially connected to each

ot her, an8<3NRlGi thatare dispeie opRoLis oWt Bratphciehsideodt thaeoty 6ff and seially
serially conpeched.saidifed 1edad; xi?c%?&ﬁ%lﬁ%s td BRIGPRRL Rs héé@lh%aﬁfﬁooa?ont rols

the spool 12 by turning t ow of electricity generate e relative
rotati on beitalgenntdreedaginéfsebdonnacied.tThe spodll bréi2: writ 4hcbnobis the tpodi A bywi t ch
el enent

63. .The, byaki force generated by the spoo] brake unit 40 will
nor ease FIRECE RANES CHEEITY 6 qf@ﬁ@ﬁjﬁ%eﬁr%ﬁ% R O%Wtweﬂlﬁlﬁmﬁts %3 is
on. [0066hndhe chRun JFBGRRkSwRE tRfsiilRE MOk 6§0TIRY Balths ROSEBertrdEd By 1R de in
the circunferential direction, and the magnets 61 are di sposed such that

t he pol ar brackbrage untid0 wilgnetase 61 acnoedapeq wethtthalehgthdif tier haswitthelemgghet s
61 have agﬂsoxi mately the sane length as that of the nmagnet retaining
portion 27 QUter surfaces 61 a of the magnets 61 are arc- shaped when

vi ened | N[(0GEFS- SHE fo@Nmagitds 6 NEfthe $41bF 6C &S BHRsENGIERY sige & pbanar . The
inner surfaces 61b are disposed so that they are in contact with the outer

peri pher afir@mpierptal Grectiphangamansicis & arendsnosrd jush ey thefpolardies pdehe shaft
20. Both . ' i h d
o at o shaiagieSht BASCIRIRELS athadh O MLSLPOBER BObURS IR e RARER B

such as, #othatofahphegn@u@adid pothien 2NdSutef surReed®igndltse dhgdtes! aleunt-ed to

t he magnet. retaining paortion 27 so as to be non-rotatable with respect to
the spootheBFAPHCH HleWsddh GOes-p9d OReiiddpRerswiases ol Bimeridropiapdp [ he HBEF s

65a, 65b {halk - i . gnets
e A b T R R U ST
weaken t héwemeagmet ietaifiog pertoh 2A7hd thagpoet sha&120. Bogoendsiof thesnposs @l @et 0

| ncrease %nrt]eerpc():s%g%% \getein\fi?skss 2&%%@ P E]:te tsl?s%eg%gg rel{[ersnb%rls 665faf ggb t?l%lts a%‘g?allz%éé ofa
non-magnetic metal such as, for example, SUS 304. The ends of the magnets 61 are
mounted to the magnet retaining portion 27 so as to be non-rotatable with respect to the
spool shaft 20. Because the magnets 61 are retained by cap members 65a, 65b that are
made from a non-magnetic metal, assembly of the magnets 61 onto the spool shaft 20 can
be performed easily without having to weaken the magnetic force of the magnets 61. Also,
it is possible to increase the comparative strength of the magnets 61 after assembly.

[0067] The distance between the left end surface of the magnets 61 in Figure 4 and the
bearing 26b is 2.5 mm or greater. The cap member 65a on the right side of Figure 4 is
interposed between the magnet retaining portion 27 and the step between the large
diameter portion 20a and the magnet mounting portion 20d of the spool shaft 20. In this
manner, it is possible to limit rightward movements of the cap member 65a.

[0068] A washer member 66 is mounted to the left side of the cap member 65b and

disposed between the cap member 65b and the bearing 26b, The washer member 66 is
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[ 0067] The di stance between the left end surface of the magnets 61 in
Figure 4 and the bearing 26b is 2.5 mmor greater. The cap nenber 65a on
the right side of Figure 4 is interposed between the nagnet retaining
portion 27 and the step between the |large dianmeter portion 20a and the
magnet nounting portion 20d of the spool shaft 20. In this nmanner, it is
possible to limt rightward novenents of the cap nenber 65a. [0068] A
washer menber 66 is nounted to the |eft side of the cap nenber 65b and

di sposed between the cap nenber 65b and the bearing 26b. The washer nenber
66 is - 13a9adert & Bueactivagretisldomeaddr @lﬁctfqi@a&@eplquplév%me@uéé@ i e
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nmenber 66°1's retalne exa €, an e- shape ai ning 7 t hat
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magnets 61 and the beari 5 mor greater, which is sufficient
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post ¢ on Micieafi 2dF B g Riten PRt Bardtp LR ndhon v ety etres fhedy o
formed bytheeleg6i dg HEED. Nirek et gr@halt gl e s dianQiincafo ple@bntiBd Blaridle such
as SUM (extruded and cut material). The sleeve 68 is fixedly attached to

t he |nner2@éﬁpﬁﬁ%¥@am@@ﬁ$@@% of the bobbin 12b by a suitable attachlng
met hod sufdb@ﬁl pr/?%l% éé§ Is %' etrg}g%;%{érgﬂh% éé’&e@ﬂ)obmg

sl eeve 68 spose opp05| e g el"ect i cal - gener att on and
brake ef podifi@nthyt Ace tha magaaedl twldaslﬁ%dﬁ'ﬁ@ﬂﬁﬁ hﬁgiﬁétwﬁnﬁitéﬁﬂl fohgedimgnet s 61

converge on d a t hrough the coils 62. [0070] The_ coils 6 e of a
cor el egs gy p Sl@épk@@ng ﬁﬁgcpﬁuéf@%@ gy Iﬁ@te§ﬁbsq§£1@é SURS ( e%@éﬂf P‘HJLC‘Bf t he
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wound i nto approxi mate rectangu shapes so t e wapped core wires
face the 12b by a suitable attaching method such as press fitting or adhesive. When this type of

magnetic sleeve 68 is disposed opposite the magnets 61, electrical generation and brake
efficiency are increased because magnetic flux from the magnets 61 converge on and pass
through the coils 62.

[0070] The coils 62 are of a coreless type, and serve to prevent cogging and make the
rotation of the spool 12 smooth. Furthermore, a yoke is not provided. The coils 62 are
wound into approximate rectangular shapes so that the wrapped core wires face the
magnets 61 and are disposed inside the magnetic fields of the magnets 61. The four coils
62 are serially connected, and both ends thereof are connected to the switch element 63.
The coils 62 are curved so as to extend along the rotational direction of the spool 12 into
arc-shapes that are substantially concentric with respect to the spool shaft so that the
distance between the outer surfaces 61a of the magnets 61 and the coils 62 is
approximately uniform. Because of this, the gap between the coils 62 and the magnets 61
during rotation can be uniformly maintained. The four coils 62 are, for example, held in

place by a disk shaped and plate shaped coil holder 69 that includes a brim made of a

- 14 -



magnets 61 and are di sposed inside the magnetic fields of the magnets 61.
The four coils 62 are serially connected, and both ends thereof are
connected to the switch elenent 63. The coils 62 are curved so as to
extend along the rotational direction of the spool 12 into arc-shapes that
are substantially concentric with respect to the spool shaft so that the

di stance between the outer surfaces 61 a of the magnets 61 and the coils 62
is approximately uniform Because of this, the gap between the coils 62
and the magnets 61 during rotation can be uniformy majntained. The four
coils 62 éyehetfcaﬁmexﬁfwﬁpﬂuef%w%ef @eucmlsé?tez@éoweébmaekn%%wecﬁlw%ﬁ?a%e shaped
coil hold e
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el ectro- optical sensor 44 that includes a |I?ht emtting portion 44a and a

recept or rpj@'cheowhmhbs thamitposits siflesp dhedge thie lqces e fhuee aedioss 18he circuit
gg? { gr Z%Edh%l for rredx% pd%ohjﬁlasgg %gg‘%‘lﬁ%%s%@ag% eo%%hes B? %eﬁéén t}?e ]&grr?oitZa
with a subptidal eenget dbthasincludasa pghtreminthg p@p@bryMtgami asﬁet:qk@rrpormm &b, anli ng a
ot bt oo B S T et AR oo b e o
Spool 12 18 Be et e R e S RSP i g
| i ne. [ 00F@tioitH&a brithkeesustabliecetharbiich 3s penfingwppethgsostidiat, ot higadbrrekd ng node
can be Se}eﬂtegtive plate. The read-out pattern 71 serves to reflect light illuminated from the light

portion 44a. Signals from the receptor portion 44b of the rotational speed sensor 41 allow

the rotational speed of the spool 12 to be detected so that tension can be applied to the

fishing line.

[0073] The brake switch knob 43 is provided so that the braking mode can be set to

any one of 8 levels. As shown in Figures 4, 6 and 7, the brake switch knob 43 is rotatively

mounted to the spool support portion 13, The brake switch knob 43 includes, for example,

a disk-shaped knob unit 73 that is made of a synthetic resin, and a rotation shaft 74 that is

made of metal and positioned in the center of the knob unit 73. The rotation shaft 74 and

the knob unit 73 are unitarily formed by insert molding. A knob portion 73a that extends

outward is formed on the outer surface of the knob unit 73 that is exposed in the opening

6a. The perimeter of the knob portion 73a is concave in shape, which makes the brake

switch knob 43 easy to operate. In addition, the color of the exposed surface on the

exterior of the knob unit 73 formed by the knob portion 73a is color-coded in accordance
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any one of 8 levels. As shown in Figures 4, 6 and 7, the brake switch knob
43 is rotatively nmounted to the spool support portion 13. The brake switch
knob 43 includes, for exanple, a disk-shaped knob unit 73 that is made of
a synthetic resin, and a rotation shaft 74 that is nade of nmetal 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 formed on the outer surface of the knob unit 73
that is exposed in the opening 6a. The perineter of the knob portion 73a
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fan-shaped first to third patterns 76a, 76b, and 76c in the rotatjonal
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mirrored surface that reflects light. The second pattern 76b is illustrated with hatching on

the lower right portion of Figure 7, and is for example a pattern that is black and thus

reflects light with difficulty, The third pattern 76c is illustrated with cross-hatching in

Figure 7, and is for example a gray pattern that reflects only approximately half of the

light. Which of any of the 8 levels of braking mode have been selected can be identified

by the combination of these three types of patterns 76a - 76¢. Note that if one of the

patterns 76a - 76¢ is 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.

[0075] The rotation shaft 74 is mounted in a through hole 13b formed in the wall

portion 13a of the spool support portion 13, and is engaged with the wall portion 13aby a
retaining ring 78.

[0076] A positioning mechanism 77 is provided between the knob unit 73 and the

outer surface of the wall portion 13a of the spool support portion 13. The positioning

- 16 -



Figure 7, and is for exanple a gray pattern that reflects only
approximately half of the light. Wiich of any of the 8 | evels of braking
node have been sel ected can be identified by the conbination of these
three types of patterns 76a - 76c. Note that if one of the patterns 76a -
76c is the sanme color as the knob unit 73, then the back surface of the
knob wunit 73 may be used as is and a separate pattern need not be forned
t hereon. [0075] The rotation shaft 74 is nounted in a through hole 13b

formed in the wall_ paortion 13a of _the spool support portion 13, and is
engaged Wﬁh%nh%n VA PPsipeRst e RrakgavHgh &notrf& diangsgions pgthee leydote A

t
O e e s R L
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and an urging ne 7c. The positioning pin 77a is nounted in a recessed
portion 7®uwgommmdh¢npDﬁ&wﬁaskmam@ﬁw@éﬂnﬂhemﬁykgumndmrﬁﬂ7®g6§ﬁe posi tioning
holes 77b_en e h the t of .t he Si i.n_77a. e ur
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di ameter head portion, a brimportion having a di ameter that is |arger
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and retr agkedsed\Bsidion The s@l}gﬂﬂlt ca 88ihtjroRtNGitReldesd fdbaciBvdror Thectigit a spaced
relationship in the circunferential direction in a fan-shaped auxiliary

member 13pOsitRMing éolﬁs ?@aqtry @me&dﬁéépaqeéaﬁlaﬁwﬁélpp@rth%ﬁ?éqﬂyn%fer%lﬁiedqucﬁ%ugh

hol e 13b |§ I f pport
portion f@iﬁﬁhe p05| o ﬁ%ﬁﬁ%{ <h$9%@§$g& g%he %thépﬁéﬁg d%%@%or 73b
wi || ali gthrovghthodny3toh the beteesughice nfﬁtHeSNaZBpm'tl&G)Y?fd oﬂ'tlhe spd chpotgartbn uni t
42 includes the cjrcui 0 70.t ha un uter wal | surface
of the spﬁ% ﬁ@@@@&fﬂ@lﬂg@&ﬂfﬁsgﬁgw s F%ﬁl@%ﬂ?‘@ﬂ%‘f F%ia%ﬁv pott e ase! t he
spool 12, andianepdyol |l er 55 that is provided on the circuit board 70.

[0078] The ciTtcuit board 70 is a washer-shaped and ring-shaped substrate
havi ng a {0077] The spool control unit 42 includes the circuit board 70 that is mounted to the

outer wall surface of the spool support portion 13 that faces the flange portion 12a of the
spool 12, and a controller 55 that is provided on the circuit board 70.

[6078] The circuit board 70 is a washer-shaped and ring-shaped substrate having a
circular opening in the center thereof, and is disposed on the outer peripheral side of the
bearing accommodation portion 14 such that it is substantially concentric with the spool
shaft 20. As shown in Figures 5A and 5B, the circuit board 70 includes printed circuits 72
both on the front surface on which the coils 62 are mounted and on the rear surface thereof.
Note that only a portion of the printed circuits 72 are shown in Figures SA and 5B.
Portions of the printed circuits 72 on the front and rear surfaces of the circuit board 70 are
electrically connected to each other through through holes 72a. An external equipment
connector 96 is formed on the outer peripheral side of the circuit board 70, which for
example serves to connect an inspection device (an example of external equipment) that

inspects whether or not the electronic circuit is operating normally. Four connection points
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circular opening in the center thereof, and is di sposed on the outer

peri pheral side of the bearing accommobdation portion 14 such that it is
substantially concentric with the spool shaft 20. As shown in Figures 5A
and 513, the circuit board 70 includes printed circuits 72 both on the
front surface on which the coils 62 are nounted and on the rear surface
thereof. Note that only a portion of the printed circuits 72 are shown in
Figures 5A and 513. Portions of the printed circuits 72 on the front and
rear surfaces of the circuit board 70 are electrically connected to_each
ot her t hr 8yn ¢hibatih ahesteally sgnneshtodhe arspasuosdisv et onpehREbe skl | s

f or med oneéﬂngM&%hnaggggweral side of the circuit board 70, which for
exanpl e serves to connect an inspection device (an exanpl e of external
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the circuit board 70 will be unnecessary, and the problem of insufficient insulation
between the coils 62 and the circuit board 70 can be reduced. Moreover, because the coils
62 are mounted to the circuit board 70 attached to the spool shaft portion 13, the coils 62
can be mounted to the spool support portion 13 by only attaching the circuit board 70 to
the spool support portion 13. Because of this, the spool brake mechanism 25 can be easily
assembled.
f0081]  The controller 55 is for example composed of a microcomputer disposed on the
circuit board 70 and provided with a CPU 55a, a RAM 55b, a ROM 55¢ and an I/O
imnterface 55d. A control program is stored in the ROM 55c¢ of the controller 55, as well as
brake patterns that execute three brake processes (described below) in accordance with
each of the eight levels of braking mode. In addition, predetermine values for tension and

rotational speed during each braking mode are also stored in the ROM 55¢. The rotational

speed sensor 41 that defects the rotational speed of the spool 12, and a pattern
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62 are nounted to the circuit board 70 attached to the spool shaft portion
13, the coils 62 can be nmounted to the spool support portion 13 by only
attaching the circuit board 70 to the spool support portion 13. Because of
this, the spool brake nmechani sm 25 can be easily assenbled. [0081] The
controller 55 is for exanple conposed of a m croconputer disposed on the
circuit board 70 and provided with a CPU 55a, a RAM 55b, a ROM 55c¢ and an
I/O interface 55d. A control programis stored in the ROM 55c of the
controller 55, as well as brake patterns that execute three brake
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and the pajoger n idRYakEhCabAETa860 8 soAPs is &Ir@\ggcgj in [8eRBLERN dhit the three
identification sensor 45 is provided in order to read out the three types
of patt er Weyshpattergd/ tef 7ohel ihdadtitificeden pattepatd &rrmed@nithe hadk swrfatdhel back

surface of, the kn it. 73 of. the brake switch. kn 3. The pattern
dent 11 odera 2ines et R brdRe Syl O TpRB LIt RE et A Bidt o s6a,
56b each bawpdgd af i @bkctedrbblida SerROf:tIcaNs G¥sich BRENA aﬂ%ﬁ@&hﬁﬁn@@éﬁib@ [3656d.

As shown in Figure 513, the electro-optical sensors 56a, 56b are

symet ri c&id 3regeriporEHon AdE RS giomaunt igeadB. e ekasth-amiige! sehagrs 46% 5&bi gned
on the re : ' bL ion
13a of th%res%oo ‘”‘f@%g é)ﬁhp%g%drﬁ %1%‘&51%&4?8&%8&6 %3?21{1%?%?%?%%&%8%@%%%%%%%”i ons
56d of tharfkeof the-chptit bakrdsEnkariacd G whbhoaion 13aloif gireghowvi duppeagbriinher ,

and the |jght emtti ortions 56c thereof are di sposed on the
i3gqn other wor s?th% receptor port?ons 56d of the electro-op‘u%al sensors 56a, 56b are

aligned with each other, and the light emitting portions 56¢ thereof are disposed on the
outer sides of the aligned receptor portions 56d. Thus, the receptor portions 56d can be
disposed separate from each other. Thus, it is difficult for light from the opposite light
emifting portion 56¢ to be erroneously detected by the receptor portions 56d. Viewing
holes 13d, 13e are formed in the wall portion 13a of the spool support portion 13 such that
they are vertically aligned, and allow the electro-optical sensors 56a, 56b to acquire each
pattern 76a - 76¢. Here, the eight levels of braking mode can be identified as will be
described below by reading out the three types of patterns 76a - 76¢ disposed such that
they are aligned in the rotational direction.

[0083] As shown in Figure 7, when the indicator 73b is in the weakest position, the
pattern identification sensor 45 will read out reflected light from two of the first patterns
76a. In this state, both electro-optical sensors 56a, 56b will detect the largest amount of

light. Then, if the selector 73b is aligned with the next mark, the electro-optical sensor 56b
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outer sides of the aligned receptor portions 56d. Thus, the receptor
portions 56d can be disposed separate fromeach other. Thus, it is
difficult for light fromthe opposite light emtting portion 56¢c to be
erroneously detected by the receptor portions 56d. Viewng holes 13d, Be
are formed in the wall portion 13a of the spool support portion 13 such
that they are vertically aligned, and allow the el ectro-optical sensors
56a, 56b to acquire each pattern 76a - 76c. Here, the eight |evels of
braking node can be identified as will be described bel ow by reading out
t he t hr eeonyisdsit sidepatianasB ¥6H be ppeitioded podedirsiiietrnita andivlsiechs 8reflg gned
inthe rotational. directiaon..[0083], As shown i.n Fi,gure 7., .when. the
i cat or R iehl BRE et Riek PRk S8 o AR iy SEOERRAR o
sensor 451w ditorddgadeoulst Bkl dRakedddsghd 1i£ioThd pexitdn dthac biaks kwhal kesns
76a. In this state, both electro-optical sensors 56a, 56b will detect the
| ar gest afdudt befdentifighpy carbining theserretessqddighé pmpaBisi s al i gned with the
next nmark el-gGt i I - thel S . Fi gure
S wi 11 DEGAS: £ BB S8R S pE forr il bbby aler AT D
of |ight, isawhinédugl telagettfereptue dR. Blensotifi&@arcon 58 hecannghied s the switth be
positioned on the second pattern 76b and detect alnpst no |ight. The
posi tion BEMERESHARK BOGOREHISREH RS Citrent Than theempePk brabe wyit é‘gFPo‘thﬁchg t hese
det ected Liahk (@IRHM $ralk R4 L0 LQ04%0560 BICEZ Rh AHR! QY eld e
n electroly an

exanple, a tic condenser, is connected to a rectifier
circuit 5Benciier)redtiabiliees bicvoliage Hdeisspdoniechecbrtiondecheleswent £h el enent

63, and b onverts alternating current from.the 00l ak nit 40 to
iteot oOBah " FVoe Teb i et et b 400 AR OPHESFoRBReB0 Lt et 1 s 62 and
functi Ons?ﬁﬁvicﬁﬂ oBlBEEikd LS b(ﬁﬁf‘%.@ﬂlﬂb)aw%f‘tgr Bt abislih Fefirdheanol tReek irEit
supplied to the condenser elenent 57. [0085] Note that the rectifier

circuit 5Boahd0 ahe theaherdned compenentt (sBeh ax the buetecoppaier d2umewnteden bpthcui t
board 70. .As wn. by the. dots in Fi.qures 4.and 5, both the.cirguit, board
70 and ¢ hete SRy Pechf b aR el eSS BB i S B eRab e nEb PO, o on
both si dgsmof sylbiRti6 résetlinsuiafag chatdiad iRt BRORIred soMHahlightvwlldedy pagsilyat i ng
coating film90 made froma synthetic resin insulating material that is

col ored sBass Hapugh Gemalied inswpinpesatingfily 0 Asshewp sufieurans thomekdsd

insulatin i £ . i i , I -at t.ng
coating fi Sﬁllg ?‘%U%grfmr@?iﬁ nlgﬁ&ﬁ%awﬁh@hog} %%Bg‘?égﬁgwgm%ﬁ%gersfdafﬁé;&o litt he
circuit baadd0,My abutfomhesioo: e rege partivhE0e dgethpxkmessahal 4 éhiater ahanhtheatkafes s
that is thi régjer than that of _the_other portians Sel‘“h%s’ba t hi.ckness from

0.2 rm t o6 OEHRPIUODA (RS- BPipkfeRt figinah2 mm to 0.6 mom y forming an

insulating coating film on the edge portion 70a having a thickness that is thinner than that
of the other portions, the edge portion 70a of the circuit board 70 can prevent delamination
of the molded insulating coating film 90 without taking up too much space. In addition,
the intrusion of liquid from the edge portion 70a of the circuit board 70 to the interior of
the circuit board 70 can be prevented.

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

the molded insulating coating film 90 is not formed on a region on which an external
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insulating coating filmon the edge portion 70a having a thickness that is
thinner than that of the other portions, the edge portion 70a of the
circuit board 70 can prevent delam nation of the nolded insulating coating
film90 w thout taking up too nmuch space. In addition, the intrusion of
liquid fromthe edge portion 70a of the circuit board 70 to the interior of
the circuit board 70 can be prevented. [0086] The insulating coating film
90 is formed by a known process such as a hot nelt nolding process, in
which a resin raw material is injected into a nold 101 %Flgure 13) in

whi ch t hedevige mlmebt@a% 1S7f9nn@duTrhg reglded mrs@aumg:@ﬂﬁﬁcg étmSlsp bt fagmethen a

m cr ocorrpy&%%g 1 (?r? w% %(?elntlalglﬁ E'cg alectso]r gg(i)sr rmed H_loz%%:r 0 el?immaég ﬁ;[e'ta gever,

t he i nsul att nhg coa ont and rear” sides

of regi onscr%q@mwjn@hech@@dlaﬁ@g tscbam& 19121&)00&hérh@uscctme%nn&an@p@ndvap@&pd or
on the light emtting portions of the lights 44a, 56¢c and receptor
portions 8f ﬂ%@r@tw’é@é%wwoawwr@édo@fsp@%éwhﬂﬁz@épr BOlgpe Pealit sdngppEnd4, 554,

56b. 1n addl cﬁ‘fl duurl;gﬁe el ﬂpdg%glgew Clr@t%t 608k '76gNéfg'ifﬂtQ&cﬁﬁh@%&q%ﬁB%? don a

region on € connect or

i nsul ati ngueamamt nrgcdmplaﬂe@mmssmmf;g‘ ararag f1tm 98 is adfiiemllefomnidhy aknexi er nal
devi ce connector 96 is faorned in order to elimnate the task of _renoving
the nol de8'CRSuACKHEPIESHAL REFLE SPFH ITOCSHRe S FTEiOR P VBERABE EXHgabivifte

96a- 96d @&ﬁe%r%ﬁs‘%ﬁ%d.dev' ce connector 96 to inspect whether or not the
circuit is In normal condition during the manufacture of the circuit
board 70. [(IN&T¢ th@sslmnnt}hglmrisﬁpddﬁrcm tiotkndshe ofithccinsdiafine Slompl eteed, an

i nsul ating co f|Im90|s ad i pnal | b known 0GeSS, for
exampi ¢ abBECRaogEe Ry B BieRtieohO R sl PHRE dn ek ToHEr P BRRR

device capnged ﬂfst 193@1dr§97fannn@Hwh &%Zdw“@pt&*apy@ﬂsér@ 4Ela%1a§po%ed allebd e ent

t hi cknesses of the insulating film90 are formed on four regions on the

surface ofegidned i theiias, ﬂ@oaxednmg,, a ﬂlircémf:ssmf apg@km@tehyﬁc} odi A emwhichdh¢ ned
first reg troo senspr

second r ‘(Eagl oﬁsetﬁ)?%n}eﬁa ?ﬁ%iaqe TSCU ﬁ%lflggé %ret ?Pé)ﬁ%egzh’64lre§boﬁlr oX Cﬁﬁ%%gg’y 3.3
nun and ofvrekieplet hehicleeideNsero@herBN.5 wfmarshnihke p@ihefy @rhebsitdl, 58 are

di sposed, a third region 97c that has, for exanple, a thickness of
appr oxi et §Topth ragion O o et haea Bé‘fflﬁﬂﬁﬁﬁeﬂ? fy fosexamplecgimexigpicly Amma fourt h

e STRRAR, IemenhageTn el TR ARRLP MEh N,

| i ght em pdriing 44zpmmd a m@epmapan‘aﬂnaof éle epteptor @ab bf drlatrotdieictleeeptirad addb of

the el ect crhgpc?seé 'S as s ovsvg ?r? {gu?eA's 4aand 14, the molded insulating coating film 90 is formed
such that it is inclined from the third region 97¢ toward the outer peripheral edge of the
circuit board 70 so that the light emitting portion 44a and the receptor 44b are bundled
together.
[0089] As shown in Figure 5B, on the rear surface of the circutt board 70, different
thicknesses of the insulating film 90 are formed on four regions, the four regions including
an inclined first region 98a that has, for example, thicknesses of approximately 2.2 mm
and approximately 1.8 mm and on which the two electro-optical sensors 56a, 56b are
disposed, a second region 98b that is divided into two portions has, for example, a
thickness of approximately 2.8 mm, and on which the microcomputer 59 and the switch
element 63 are disposed, and a third region 98¢ that has a thickness of, for example,
approximately 1 mm.

[0090] With the light emitting portions of the lights 56¢ and the receptor portions of
the receptors 56d of the electro-optical sensors 56a, 56b, the molded insulating film 90 is
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di sposed, as shown in Figures 4 and 14, the nolded insulating coating film
90 is formed such that it is inclined fromthe third region 97c toward the
outer peripheral edge of the <circuit board 70 so that the light emtting
portion 44a and the receptor 44b are bundled together. [0089] As shown in
Figure 5B, on the rear surface of the circuit board 70, different

t hi cknesses of the insulating film90 are fornmed on four regions, the four
regions including an inclined first region 98a that has, for exanple,

thi cknesses of approximately 2.2 mm and approxi mately 1.8 mm and on which
the two ef@sredoudphpcthe thidimset of t!a@aﬁ,oh%lbnaﬂ@tmgd:iogmgﬁég 94 i gedhd legighon 98b
that is dipyl dedeinto .norti.ons has, f.or exanple thic f

appr oxt £t 5 511y O BT kRS pORRins P S B e s TG BRIt

el ement 63rcane it isPposedin@apeit@aniJicridafegliamdBe d2thal whis tee dhikekressindf ,
for exanple, approximately 1 nm [0090] Wth the light emitti ng_ portions
of the |i HIStTEcpEus ap@iIs s ckamplst drrrpromeichns 8orm. {hemokted prapainggimptl he

e, S PR SOIRRR At B IS o )

t he firstawegirom thd8acuisbdird 7@ se tat the thlveschdogh$62 56h hiertgmdtadttogmiser56lousand
in the rec;{gtors 56d.. The thickness around the I|i %(%t emtting B%rti ons56¢
i s appr oxPyarlpeshe lightemimg Rerlies apfitadseddos AdtmdS tHe SPaRHIGIYO56d | s,
for examphg; I OXicRat i I j IhSineal SO
f ormed su%ﬁm%a gét?m%éj"d% ﬁgﬁoéeég?rg!r?egg pﬁl}lggg gll ??a gmgg% ﬁ‘llorl(gedrqgsgd#%ﬁlgg& in
a directi omtingddy $0riefiortied soch that thelmoddd indulsing drating idgmt%ocovenssioy s 564,

56b are bundl.ed t ogether. Thus, .. bundling.the light emttin or.t.i,ons
ood the & EREHES SRRk M e e e it e ol WEre el S e
toget her, HehgicEhapSuRt sgab@t};kfélviichlae;ﬁ&ﬁ B3, Lh®eBhdatkd RsddldiRgcosedahi Ng

film90 is fornmed such that the nolded insulating coating film90 covers
the el ecbefsgabedconmponents such as the light emtting portions 44a, 56c,

the recep 44 6d, the m.eroconputer 59 and . he.sw tch . gl nt 63,
can be si L@P?}i egfmzlﬁlah%ﬂgf’ﬁfbd%%slpguq%gﬁc ﬁngﬁﬁ'ﬂ&@d? fc[%@fftig—euﬁgﬁer nor e,
the nol degkgidisWatdsagoegathagoldel MQGiting ch@iFERNO0 flrtoundk He petipbérdn97a,
98a so that the nplded insulating coating film90 surrounds the peripheries

of the | hglighbemitinmporient +tmsoaand thsaeceainas fHe Shddepibsles shanss. agdhdtn
;‘rj 2“1):;n59%9%%}%@@%&8@%?ri]%stu%ilngce&géﬂr?é fik8o BRI e ARSHiAt e GRAkNg T11m 90
' insulating coating film 90 that surrounds the light emitting portions and the receptor

portions of the light emitting portions and receptors 44a, S6c¢, 44b, 56d in tubular shapes
function as a light shield with respect to other light emitting portions and receptors.
[0092] A water-repelling layer is formed on the inner circumferential surface of the
tubular portions of the molded insulating coating film 90 and on the lights and receptor
portions by, for example, spraying water repellant thereon. Thus, it will be difficult for
moisture to remain because the light emitting portions and receptor portions are
surrounded with tubular shapes, even if moisture adheres to the inner peripheral surfaces
of the tubular portions. Thus, contamination caused by the deposit of impurities contained
in moisture can be controlled, and declines in the efficiency of the light emitting portions
and the receptor portions of the light emitting portions and receptors caused by such
contamination can be controlled.
[0053] The reason why the insulating coating film 90 is not formed on the regions 95

on which the head portions 92a of the screws 92 are to be disposed is because if the

insulating coating film 90 is formed on the regions 95 on which the head portions 92a of
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insulating coating film90 that surrounds the light emtting portions and
the receptor portions of the light emtting portions and receptors 44a,
56c¢, 44b, 56d in tubul ar shapes function as a light shield with respect to
other light emtting portions and receptors. [0092] A water-repelling |ayer
is formed on the inner circunferential surface of the tubular portions of
the nol ded insulating coating film90 and on the lights and receptor
portions by, for exanple, spraying water repellant thereon. Thus, it wll
be difficult for npisture to remain because the |ight emtting portions
and r ecepthgrscispisPRsrsdigpased.dhe pstilstiag coating flonfl wil gﬂ@zﬁé@’ge ®igdp cPRtaghpi st ur e
adneres { g.,{)1g, IAAEL PEEIRNSE ahd B 808e AliblBuh YBYHAL ROLLLONS, alhus,
cont am nat i on caused by € deposit o |ﬁ%ur| es contarned I n nolsture
can be contrewtd @eh thantdcalebbdrags, ami thhelctitingi@nayy gircddie the gittre eirttit i ng
portions _and_the receptor portions of the |i emitting portions and

) | gh
r ecept or sPeE BdOBiheiags hapdaf driragieno? eaivhd the Aeadglaréens 126693)° The
reason why.. ' L at. . [Walo NN ST ] ; ty gi ons 95
s ket G5 et L B0 40009k S EpBO0 et o7
because i portihes 9dansilll ratt coige daatcbmgetf withmit@0nsudatingrovednofilnt Be whegitlens 95 on

whi ch the head portions _ 92a of -22 the screws 92 are dispased, fhe
nsul at | g EoaE1 fg SPRRE STOWRT Fieh BRI & O e B TSR PL s 6o SE T Phe. heat

portions §24anst dehnihits Wrdlit B8l sOBHAM: for bhY HRuMAA dhde ReLeMELSZAr e
screwed into the circuit board 70, and this delam nation may spread to the

entire ciewuit board 70. On the other hand, if the regions 95 on which the

head portj 92a of ,.f.he ..scr.e 92 are dj ed ar ot .covered wth.the
el Be1 iR 7y a6 SR G Yt R B B fel b BN ERE Rooh D!
contact Whhighh@nittglbatibmot4086d agi the kéﬂeﬁ@r pheidnt BEthe S6de@WEs 920,366 c$Cr ewed
into the circuit board 70. Accordingly, the insulating coating film 90

0

will not @elckasiramptcal geepors 44uiSPr. 168, dicramozint of Haht thids srpidlgr Sombiee dight t

del ani nat i on.. . 4 i, i l,at | ing fil
00 aover sfftitPoorfibiiss SOOI ahB AT ERGBncdia bR hORAAH BOheGROE 00 711 M
56c and tthe idenci€ipitm paoiet, iant sheafmdlie of Bglapbas s:dddbihe bEdpoks 44ME6d will be

el ectro-optical sensors 44, 55a, 56b, the anount of light that is emited
from t he Teig#Rd, andihps thediehbrey sasbuagyree Béi?teﬁ‘ﬁg by %fﬂcexe}for5|‘p§h§éﬂi@ff?fé€t ed

of 11 ant Tece B pie SRdRE b 2P RENTCy “and Chus The
| i ght may[0888] be Hovavestt thedeteot edbddimehts a rebepownirsthddight Hetkadeiesrirdnh
the light emitting portions 44a, 56¢ and is reflected by the patterns 76 can be prevented
because the light emitting portions 44a, 56c and the receptors 44b, 56d are not covered by
the insulating coating film 90. Because of this, it will be difficult for operational errors in
the electro-optical sensors 44, 56a, 56b to occur due to a fading of light received by the
receptors 44b, 56d, or the wrong light being received by the receptors 44b, 56d. In
addition, the peripheries of the light emitting portions 44a, 56¢ and receptors 44b, 56d are
shielded with the insulating coating {ilm 90 that ms made of a colored synthetic resin,
which is difficult for light to pass through. Furthermore, the insulating coating film 90 is
formed in a tubular shape so that the insulating coating film 90 surrounds the peripheries
of the lights 44a, 56¢ and the receptors 44b, 56d of the electro-optical sensors 44, 56a, 56b
with the tops of the tubular shapes being open. Thus, it will be difficult for the light
emitting portions 44a, 56¢ and the receptors 44b, 56d to emit light to or receive light from

the surrounding areas. Therefore, even though the light emitting portions 44a, 56¢ and the

receptors 44b, 56d are disposed close to each other, it will be difficult for light to be
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t hese conponents are covered with a transparent insulating coating film

[ 0095] However, in the present enbodi nent, a reduction in the |light that
radiates from the light emtting portions 44a, 56¢c and is reflected by the
patterns 76 can be prevented because the |light emtting portions 44a, 56¢C
and the receptors 44b, 56d are not covered by the insulating coating film
90. Because of this, it will be difficult for operational errors in the

el ectro-optical sensors 44, 56a, 56b to occur due to a fading of |ight
received by the receptors 44b, 56d, or the wwong |ight being received by

t he receptwoitteddditect!am tha lighiddite ¥, to theerepartins Héb) dsl. bhug ¢reratiqgt erearst ti ng
portions 44a, 56¢ QP receptors 44b, 56d are shielded with the insulating
coating fF?%P%HﬁYﬂgﬁ‘ns made of a colored synthetic resin, whichis

di fficult dwi)!ighte f@sRASSHERE MdNedEU IshRE AR ESatink T JTB4d ki i o &eathing
film90 is formed in a tubular shape so that the insulating coating film
90 surr oupdenit brargdd wplhbe dessribed by prderingtie §19aues, 1355t and the receptors 44b,
56d of the ctrp-gptical..sensors, 44, 56a,  56b . w th .th 1 he
Cubular SRABAL bk ebsah FiRaeS: §elipe o ucdidcklst palidR HRER PR

em tting peidddans:ldha, coahes A 90 RetorRaeiphal with 4 hd ekl BoRMd plob@htint 0 or
receive light from the surrounding areas. Therefore, even though the |ight

em tting Pehot BreY pagessingdevier atpbmelisealprignadesayn, BeaxapRledt Bigdied cl ose
to each o At w el [N A | i L } i1 ' |y
fromthe P@gﬁ?gkiﬁ§#0%82%?gI%%é%#L%é%ﬁ%?é&gg%?E%%%ﬁl%ﬁﬁgﬁ%%g?ggfgﬂgﬁégrrors
can be pr eveltedmpp@OI6hnd héow pepsurohidoidse@ot he nol ded i nsul ating coating
filmO90 sp that i overs the i rcui rd, 70 wil |l be described b
referri _ng?qog Sﬁl guPes Of@-lﬁ*.lglfr@ég’?t}‘e H%E@ﬁ\lﬁ’ q%‘-‘ﬁhﬁ‘ﬂ?‘% aﬁ}_@,m uc{?ﬁ@f“ﬂr‘@? '
processi ng,geyj l%eanﬁ"ﬁl %&emuﬁlefb@h«me {n‘é&_ﬁi 100 EREed @ﬁl:ag]cﬁﬁ% et giflgér;&ateﬁ tHem 90

is to be formed wt e hot nelt nolding process.

pr ocessi ngpriewiaeé [ 0k 4ol thedbiver secdtl AA1 b,riacdidhr hepirfwt besrdplos, whiclpl ast i ¢

pol yam de resin (resin raw material) is | ted, and the seal ant .i,s supplied
Po T e moPGETeRe CRRe R e RO &GRSO BRENES o 6t B QLR Rtors L g Ba 6.
[0098] Asighpah inBldhigipase 1ah inteneml tHe tPderiad dOMHMmSARPETh ardh Ibnalcdes an
upper nold 10l1a and a lower nold 101 b." The nold 101 includes a nol ding

space in Beét it hoged 7Qpbrvaripraelaomnic eomparketsiagaried fpirglol@e bs, i n whi ch
(R 11Utk 9GP A R gL O8) FRTRRNAR! Bl Bl 2 o
space 102cinbdfetmethetivien thepticuidbdaidoendind dsctlidhlacanporkdid Hesy eiere is
no gap formed between the circuit board 70 and the electronic components in regions 95

on which the head portions 92a of the screws 92 of the control board 70 are to be disposed,
so that the molding insulating coating film 90 will not be formed on the regions 95.
Because an insulating coating film is already formed on the coils 62, the molded insulating
coating film 90 will not be formed thereon in this molding process. In addition, the coil
holder 69 is used in order to seal the positioning and the gaps of the mold 101.
Furthermore, a plurality of projections 101c that contact with the light emitting portions
and receptor portions are provided on the mold 101, so as to surround the light emitting
portions and réceptor portions of the electro-optical sensor 44 and the electro-optical
sensors 56a, 56b with tubular spaces which are open at the tops thereof. Moreover, a large
recessed portion is formed so as to include the peripheries of the electrical components
such as the light emitting portion 44a and receptor 44b of the electro-optical sensor 44, the
two electro-optical sensors 56a, 56b, the microcomputer 59, and the switch element 63, so

that these elements are covered together by the molded insulating coating film 90. The
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that circuit board 70 with various el ectronic conponents attached thereto
can be positioned within the nolding space 102, and that the nol ded
insulating coating film90 can be forned between the circuit board 70 and
the el ectronic conponents. Here, there is no gap fornmed between the
circuit board 70 and the el ectronic conponents in regions 95 on which the
head portions 92a of the screws 92 of the control board 70 are to be

di sposed, so that the nolding insulating coating film90 will not be
formed on the regions 95. Because an insulating coating filmis already
formed onfirdi¢o &midlrsgi6ﬁs 9The7 ol ﬁhedrdnnsmrlfaieiang thecfixat amigsetdridme@@nab 84, 98bt  be
formed thereon in di n ocess n_additio the coil ol d 69 is
used i n ophare e il pdosuetthn e sahaoRe. buiseluws e ik of HwoH
FurthernnﬁﬁluﬂmﬂhH@ﬁhb&Mn&ﬁmﬁﬁﬂi&ﬁi§@ﬂﬁr&@k,G that contact with the Iight
emtting portions "and receptor portions are provided on the nold 101, so

as to surl[Qﬁ?ﬁiH t hs $hoqmmé?mmrb|lﬁgwhgome|rmi§echmdu1a@n&ma@ﬂgé’xbtm%dﬁéo‘@’:f t he
electrootlc .sens ctro-optical 6b with
Cubul o SpuEed YR Erohpde dlRa e i S Rp e RER IR R M e
recessed ﬁﬁfuhie@ dnitBe EOGUIEKbasO7@E doRitioned Haesdt hethraswahasides 1 ef Tidiethe

el ectrical conponents such as the light emtti ng portion 44a and receptor

44b of t hepeireeld 60 bpisineennterkersbe layer mhleilﬁtlhow gt s distiitdaprdsénisor s 56a,
56b, the n?a?hr Qgcﬂmﬂfé% ateS?itrrﬁeq{%g h%p%ﬁﬁ\%&%% 1e 61%’6 u% 5§’LI %Bwéﬂﬁgﬁiéo The

el enents are covere ng

-24 first10m,t1bil &k, f‘ceglx@zmgle%&v@?e@npmmthfw)ﬁﬂcmnsuofaadeoaﬂdgfe&secehngﬁﬂe and
second reglons 98a, 98b__on_ the rear surface are forned ip the recessed
portion. T &loxy PSARIE ARZ Ehd P aromihe anligator 95 phibsdosmaipreqestingdcyice

ol ding CoRlfe B(S’sebi%fé 1@9Hg%@lit,s{]‘ltggl%g]lleﬁf%gélgn@\y@ﬂl' es’ﬁgglr Cﬁoﬂtﬁ%%%gﬁt&é&ﬁ 7! ded

i nsul ati ng coati ng 70 havi ng
t he el ect ummrcand@wmmmiﬁﬂ@hdl@ﬁeamiﬂhbmreﬂt bowatl 78med thun]mme?@hlomnphmm rcuit

board 70 | i tioned an |, ower | 1b. The u

ol d 101a TP RSB Gt e Pk R RO T B TORR T e e Bar d 70
is clanmpegh, Atﬁhirshi'n% %@i{l&de@uﬁﬁlaﬂtlﬁ chRing Bt 06 8Al BOtorhRd DURRBH 86k 6s dhe
upper and | ower nol 101 , for exanple, a |ow tenperature of

bet ween 14® camdlt bgﬂdd’@ghe@ﬂwntchegnea@es 9 i whichdbe peedgwatiensdZazite 5 MPa

106 A o VBRnT el bR Bow FedBhiolRe ! W RREER O R e M DI e ween

the Uppefcc@;ﬁtdi p&vehs dohesietRda \Aﬁuae%@n@mzt 116a,0900GHE to BOEESHsZO atdhd he
el ectrical conponents. Then en the hot nelt sealant is cooled, the

circuit bE&rdsTnwhichthersviamat deyisa spanagpEo6 are to be disposed, are masked by the
mold 101, so that the molding insulating coating film 90 is not formed there.

[00100]  After the molded insulating coating film 90 is formed, the electronic circuit
will be inspected with the molded insulating coating film 90 formed thereon. When
conducting an inspection, four pins of an inspection device are connected to each terminal
96a-96d of the external device connector 96. The results of the measurements are checked
to determine whether or not they have the desired values. The circuit inspection and the
inspection of the insulation are performed simultaneously. When the inspection is
completed, additional insulating coating film is formed on the external device connector
96 by a hot melt spray process.

[00101] By covering each unit on the circuit board 70 in this manner with an insulating
coating film 90 made of an insulating material, liquids can be prevented from entering the
electrical components such as the microcomputer 59. Moreover, in this embodiment, it

will be unnecessary to replace the electric power source because the electrical power that
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101. At this time, the nolded insulating coating film90 will be forned on
both surfaces of the circuit board 70. In addition, the regions 95 in

whi ch the head portions 92a of the screws 92 are to be disposed, the
regions 97 in which the light emtting portions and the receptor portions
of the electro-optical sensors 44, 56a, 56b are to be disposed, and the
regions in which the external device connector 96 are to be di sposed, are
masked by the nold 101, so that the nolding insulating coating film90 is
not forned there. [00100] After the nolded insulating coating film90 is
formed, t Iimgeelleemdrwﬂi e stored in the onirddnstreclémepédtand this tlectricel provaded]] be

four pi no U Biriiesbefranelseor ead o Rresvent 16 Besr tibithei B85 oga
of the eXE:ﬁ‘xItﬂ@r'ﬂﬂﬁ% £8 KOARRCTDHaNGx, aIalaepI&%MI.; tsused bt hed PRABUESPRNLS are

checked to determ ne whether or not they have the desired val ues. The
circuit iAgpweridsaedind the inspection of the insulation are perforned

coating fITEREL Farmad orinee kBl s TG ek FEBRS, 2 hor ol
spray pro¢@s®3] [ 0Whed badByig Cay eltditic @aClY ¥ pidssc@nidhhtioGldcewhd cloeard 70 in
this manner with an insul ati n&rppcoatl ng film90 made of an insulating

mat eri al , DY 2¢ dnthsepeoBmoaidonrlomhismluel off state theapaek k3 caairoBhponent s
such as t ks V, i

unnecessa%el b&{d% ggl{élih hné%iﬂl %ﬁlcc:a ﬁ%%}rlg c?trc}% ?é e@gugg EQ{ %urlngl ‘é‘%ﬁé d“%
power t hato the 2&i glﬂ of elmac&:tledweﬂ ihe tapocﬂtlarxedlws Riuk kecadngans aagedtefendtae7 and

this electricg {fﬁ*ﬁr wi | lfsed tfooeratethe controller 55 and the
li ke. Bec&ipsad gist %mn@h@er 14! pgeop! PReoInetaat itige swieh Plsgert $3¥S90: can

he nade pgg HRB@@cw@%ﬂM%xﬁ%ﬂﬂé%&l?bﬁ bad tﬁc’%%ﬂi QM1 688kaREs. upher
reduced. [00102] OPERATI ON AND FUNCTION OP THE REEL DURI NG ACTUAL FI SHI NG

[ 00103] Wasstingabe ircvtg,iortahepecﬁ of tie spevlel? will gradymilydweane tastert andplidlde t he
clutch ne %k§n121 i clutcﬂﬁgff position. In this clutch off state,
t he spool & fqﬁﬁ%ﬁ aP? %ﬁxuﬁ the fishing line will unwind fromthe

spool 12 pgo184f Ul fierspRRM B iYnERSY la?egdl%&edhéhrttn@be@@ﬂn%%bq& wili@et ackl e.

When the spool 12 rotates due to casting, the magnets 61 rotate around
i nsi de t heiffigrefor ferboahing 2bb & breomsimagreticel besawe thtamdgmtlct%hswc@her

el ement 6 S tric current and
Che epoor 0 5 4ifsed BlRLR R hEnedidi Gl o beorinp O bl BECHlC BE R B 88 P
spool 12 wslrhmgirggtadr berbaeaanenhasdtes] aadtheWehilind®6h. Thus, the ability of the

spool 12 to rotate freely will improve. In addition, it will be difficult for cogging to occur

and the ability of the spool 12 to freely rotate will improve even more because the coils 62
are coreless coils.

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

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

having different braking characteristics is mounted will be mounted on the side plate 8 on
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gradual ly reduced if a peak is exceeded. [00104] Here, even if the nmagnets
61 are di sposed near the bearing 26b, it will be difficult for the bearing
26b to becone nmagneti zed because the magnetic washer nenber 66 is di sposed
bet ween the magnets 61 and the bearing 26b and because there is a gap of
2.5 mmor greater between the magnets 61 and the bearing 26b. Thus, the

ability of the spool 12 to rotate freely will inprove. In addition, it
will be difficult for cogging to occur and the ability of the spool 12 to
freely rotate will inprove even nore because the coils 62 are coreless
coi | s. [ 00%Q8}ipref theconeatigl 8. Thindsod] hralvenewmeisy witlaise lthet sememetoh i sm 21

w |l be placed.in ,the ¢l.utc n state by rotating the handle 2 i.n t l'i ne
W ndi ng aPRERAST tapasy SR B Sl h et haRe Sh AR Rl PR The
figures). [Themiod & dielent§idol Braké Hech@ifahped o410 et ffae fhdn fileom a
fish. [00106] In addition, in the event that the spool brake nechani sm 25
is to be ekxuadrngeldr ofiibeknahouind?, anddhaninsraantehslyrceaanizedvem e eaftgriorslat
renoved tqQ.expaose. the spool suppoefst ortion. 13 to.the exterior. Then, the
spool _supgbs trepopef oot B Metene BRI MRS o Bhery of the openi ng

8a will beoolenpvedodfremoieasiotemat@ndirolbis al | ows the spool  brake
mechani sm 25 to be renoved fromthe reel unit 1 together with the spool

support  PEHORbn Nt thpbrpke sawite] operpen Pedopprst ty heconanies A WHITBH CartiBeher
spool bra i ‘ i i fier j [ rL.st| s, mount ed
wll be m@%?@%@%ﬁb?ﬂl@tﬁ%ﬂg&%@{oﬁgc%ﬁ?ql%%{&ﬁ@ sbé@éﬁ%%g a:%? 1'tO %gdg%eni ng 8a.
Thi s spookrdphakeFipmehahAshByiaht i0se the sanme rotor 60 nounted on the spool
shaft 20 was. previously used by the spool brake nechanism.,25.. In
addi ti on, bty ApBeBrttosnsbyssH t@@yﬁmmt@e SRR A0h Ghe fraviine B fferent
fromthe .SiRRAALALEAL 97 «@fis Etﬁﬁ?é%ﬁtrférﬂokvez,%aqd%@léch'%p% SBRARRAY | Y

recogni ze fromthe exterior tha I's "spool brake nechani sm has different
br aki ng chanpdicd &r thstchuisolldr 66 107k, CONTRO2 g ORERATIaDNs @F fEHE. IBONTIRERLER

00108 xt. th rake control, .operation perfornmed by, the .controller 55
bt o, cngerimhed R RS o R b R R BN BReRh et o e R SPidhenart o
of . F! gur egnéb £ #8n %ﬂé‘%ér Betwedh f'smiﬁﬁ 8 NAFS@HRESthd biskidd Bod@ndt hds se[l@&éc@?]
Initialization occurs at St enggVV\hen the spool 12 rotates due to casting,

the condisrsess tbe braking BodesB hepdhismgower.ecduty catipolrehat camespandetodaer i c
pover st agltaiin%%&gs BMn will be read out from the ROM inside the controller 55. At Step S5, a

rotational speed V of the spool 12 at the time the casting begins is detected through pulses
from the rotational speed sensor 41. At Step S7, tension F applied to the fishing line
released from the spool 12 is computed.

[00110] Here, the tension F can be determined from the rate of change of the rotational
speed of the spool 12 (Aw/At) and the moment of inertia J of the spool 12. When the
rotational speed of the spool 12 changes at a certain point, the difference between the
rotational speed of the spool 12 at the time of rate change and the rotational speed when
the spool 12 freely and independently rotates without receiving tension from the fishing
line 15 due to rotational drive force (torque) generated by the tension from the fishing line.
If we assume that the rate of change of the rotational speed at this time is (Aw/At), then the
drive torque T can be expressed as equation (1) below.

[00111] T=Ix(Aw/At) + + = - - (L

[00112]  If the drive torque T is determined from the equation (1), the tension from the
rading of the point of application of the fishing line (normally 15 t0 20 mm) can be

determined. It is known that if a large braking force is applied when this tension is at or
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supplied to the controller 55. Here, various flags and variables are reset.
In Step S2, it is determ ned whether or not a braking node BVh has been
sel ected by the brake switch knob 43 (n is an integer between 1 and 8). At
Step S3, the braking node that was selected is set as the braking node
BMWMh. When this occurs, a duty ratio D that corresponds to the braking node
Bvh will be read out fromthe ROMinside the controller 55. At Step S5, a
rotational speed V of the spool 12 at the tine the casting begins is

detect ed through pul ses fromthe rotational speed sensor 41. At Step S7,
tensi on Fbelppla madatenims Yaluhilegptiivde of thelteckdedue) vill taverss podistabRize gust

conput ed. % fﬁ 011 Q{m & el e fpeeg . éa% S | n Pgakc%?atgﬁalcf%te%d’ VR f? gpa‘oﬁ gﬂhﬁg Bud1Bh8e ©

change of €710 ohal*~ "spée € sSpoo At Forent of

inertia Jwf (Y hehspoelvinkZoMOER cbﬂﬁd duetiadidenalbrapasd s@fol t heus pele 12
changes at a certain point, the difference between the rotational speed of

t he spool Pee ratatippa speadeangfmaksrtae wrkledl Wil asmblerastitage. dn&thes pesds. dhen  t he
spool 12 gt[cﬁl l@falapg fd;géj%fﬂéj%gbthe & a}e 31 W FOPQ%OIE ?a%r%c% né gﬂﬁéon from

the fishing ~l1ne onal rlve orce gener ated by

t he tensi bdfglfﬁmﬂ)gmf batihg shinalge the reckle ﬂef/emﬁ sad seethistat spdué 12 atid befbrafednge of
the rotational speed at this time is (AMAt), then the . drive torq T can
be expres¥&d aégﬂ%a&éq%wat g_l)adlbaéhwakf@btmaﬂoww amgunt Aying Fasting. l*m% ib)

[00112] '{hetﬁpe?%qrz' ar@ dﬁe%%% il éb&%ﬁfgr%;&etﬂatf%rg&ﬁal Qv HAtI® teldumilehe

tension fro I us of t e poli nt applTcati the tishing line
(nor mal | yoflistation?6f thespod 2dells oiédwe mmiradedernlited \sﬁxkzna)m cottatller £ 5 avillange
braki ng for [ | ied when this tension is at or -27 below a

is a
pr edet er nﬁ’ﬁé}%s@éﬁ”ﬁg%mtkﬁ’eg BPt5tdde of the tackle (lure) will reverse and

stabi | i ZeEdelil?ﬁ] hefsas Zdess h&is H@t%ﬁﬁﬂn@&‘@Jheﬁﬁ%fdnét%ﬁ&ﬁﬁﬁoﬁ h%o@%kedrwm& r@pal
speed of the spool and t | om ng control is

carried owfichenzoeidée rQ‘@thmaéRI@ed Iﬁ@méde@ﬂld ‘i@ rp@mcnt@éfwfea ] is¢it opbelRWraot at i onal

speed and w t,h a tabl e attitude. e a
sFrong” br BRTEr B LA0F FF G PR A B Bobied oot U TR o o
time at tfesioDPPHxBEdEghedfredasiningl tQudBKahdh@e bagkisambwsas Seap SMaviaid er
this the spool 12 will be braked w th a braking force that radually

weakens t@eéua’dﬁﬁe%ts sainfo Ut (- ety iich stamagt OFisiameg on fphenlyd8st o will be
braked w L8, DAkt agLores, et ar asughly eakens bl bhe gurker  of

rotations oW a prede rn’ine val ue. e controller
55 wi I | cdighyly bm]des tihepeolt 1. & bp@aK icogtrgredelses] stably operate because the

spool brake unit 40 generates electricity.

[00114] If the tension F is at or below the predetermined value Fs, then the process
moves to Step S10. In Step S10, where a timer for measuring a time period T1 (herein
after referred to as timer T1) is started. This timer T1 determines the length of time during
which a first braking process will be applied that brakes the spool 12 with a strong braking
force. At Step S11, it will be determined whether or not the timer T1 has timed out. If the
timer T1 has not timed out, then the process moves to Step S13 and the first braking
process 1s carried out during casting until the timer T1 times out. As shown by the
hatching in the lower left portion of Figure 11A, this first braking process brakes the spool
12 with a fixed first duty ratio Dnl for only the time period T1. This first duty ratio Dnl is
for example 50 to 100% duty (the switch element 63 is on for 50% to 100% of the entire
cycle), and preferably in a range between 70 to 90% duty, and changes depending upon
the rotational speed V detected at Step S5. In other words, the first duty ratio Dnl isa
value that is computed by multiplying a function f1(V) of the spool rotational speed V at
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[00113] In Step S8, it is determ ned whether or not the tension F conputed
by the rate of change of the rotational speed (Anf At) and the nonent of
inertia J is at or below a predeterm ned value Fs (for exanple, a value in
a range between 0.5N and 1.5N). If the tension F exceeds the predeterm ned
value Fs, then the process noves to Step S9, where the duty ratio Dis set
to 10 (i.e., the switch elenent 63 is turned on for only 10% of a «cycle),
and the process returns to Step S2. Wien this occurs, the spool brake unit
40 slightly brakes the spool 12. The spool control unit 42 wll stably
oper at e b#gdggianingeot cg%imgl bytsr ik ratini Pnd thagnpedatesnisebivtacreagee igotea] | f

t he tensi F IS fy el oy th ed m.n l u ocess
noves to mg (1% mn tiIBe é\%oea‘raﬁé?a Ifa’ﬁegarb\{)?m ?rangga{ﬁge%{}/e&pﬁlﬁé peri od
Ti (herein.3 qai:dnﬁ:ll@ Wﬁt@bfaﬁdmt&caﬁ Wit thid lneirdngd arntigthe clEhMStotl:lzﬂ&r thd 1
determ nes the | ength of tine during which a first braking process wll be
appl i ed t frsel b2 Arlege thaspeqiddireachesits peak 1etatigny spestki ng force. At Step S
11, it w r ther . t t . If the
Gimer Ti [ e CA Sl MARART R e R ool e B |
first br akiodg BMbt. A6 €8S einbodiatent, efheﬁwme htukmtggnms Iaﬂ’@elhlfghekt\lahﬁ:(hFh)ala T1

ti mes out. hown thhe hatchlnglnth v§ Ief{ tlono\&} ure 11
A this ffl‘t‘%tmtb}}é& BFH&?@%“BW&%‘@ PHegg % y degreags PRMANSIPONY: VOFRE duty
ratio Dnl of Of 1Ry tf(;}@e I a?ﬁh&lefdx‘a%hg  pedtd §f ﬂ(uln'é%g deddtiVed Mdve, iR lattitSde bOT

exanpl e 50 tg 100°/gdu ty e swtc enent iI's on for 50%to 100% of the

entire cieltakle wibrepemé éloabllt:yﬁ$Tmn@1m@mgggbebmmmuﬁﬂ ahd tigasekdevyl] flsnd

ot hor  wor 0T G4 BFe eipgerp e P B oo AR Tronls DR Rt ordhe Bieahvidae o

mul ti pl ylﬂ@t@cl&l@wmb@ﬂaﬁlk e(nH)th@Jthéff&kﬁap@@ﬂﬂy firtek.onal speed V at -28 the
begi nning of castin a duty ratio DnS that is predetermi ned in

accor dancEOM €h t%gletﬂ’f}@k ihagd, ridea. the Himgr & tinees out eStep bl gbe pmgessimeges

f bl
b thin cnrg B STLRESh ot KRR g St Rul B B gRaRe e e BT AR P & T
spool 12 ﬁl@@@lﬂlﬁg altirBe pﬁ&iﬂ TDihatdigTer rapeedliio 4s00445] 2)'F1|a§ ai&td’d?tstaﬂmﬂylf tiad i 0

Dnl is shifted or down dependi ng upon the braking In this
embodi nentimepké ha% Fertgsh denre ﬁ@a@%ﬁ%m&ﬁ Kt ﬁ@prﬁ id hEstbe V@Fﬁnp élﬁ“igt stagiedgyt y
ratio D 1 I oi nt.
vhen a sEEhu REG T S e o P g 1 s P

descr i bedthalbonggh ofﬂmac dtting uwlle:haf secd}rlrtbbmbmlglmowsd; Wwill bvearsied bntom it s fi shing

line engaﬁ)%mfﬂt por Ogl’] ?tn vcxilef Qee détgr%ﬁlaed W}let&ler oxy not the timer T2 has timed out. If
the timer T2 has not timed out, then the process moves to Step S18 and the second braking
process is carried out until the timer T2 times out. As shown by the hatching indicated as
T2 in the lower portion of Figure 11A, the second braking process brakes the spool 12
during a second predetermined time period T2 at a duty ratio Dn2 that changes by rapidly
dropping at first, then gradually dropping, and finally remaining at a constant value. The
minimum value of the duty ratio Dn2 is preferably in a range of between, for example, 30
and 70%. In addition, the second predetermined time period T2 is preferably between 0.3
to 2 seconds. Like the first duty ratio Dnl, the second predetermined time period T2 also
changes according to the spool rotational speed V at the beginning of casting. For example,
the second predetermined time period T2 is calculated by multiplying a function f2(V) of
the spool rotational speed V at the beginning of casting with a predetermined time period
TS.
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with the fishing |ine engagenent portion being in front. Wen this occurs,
the attitude of the tackle will be stable, and thus the tackle wll fly
further. [00116] On the other hand, when the timer TI tines out in Step
SI1, the process noves fromStep Si i to Step S12. At Step 512, it wll be
determ ned whether or not a timer for neasuring a tine period T2
(hereinafter referred to as timer T2) has already started. If the tinmer T2
has started, then the process noves to Step S 17. If the timer T2 has not
started, then the process noves to Step S 14 and the tiner T2 is started.
The tinmer [G®11§ét ekmaddeson, arbealde@ngtulqupmmhawhahghm mﬁlglrsé@mq@hrbtcékl ng
process w carrl out 0011 t nlned
et her o uhigitfy P Bt ot il ot olRe Prdshss bt o s SHEREL e
out, thenckhgnddhOBREM NMBURSTH UeSREeP oBF kB AN alddg c8RcaBei R BPKisng:. 1pEoCess is
carried out until the timer T2 tines out. As shown by the hatching

i ndi cat ed CABCCHPR tpRsiemba Isevisnciisarafitione otd 1s|egpﬂre@segl s shovirhley Beclofied brchki ng

b d t d t d T2
process PUges e, ohagl. 121000906 REA R SUGLET PR L APaRTELS

gr adual | y odemappe. Note and if Figatd 32, b graphniMmge adn@u@@@ﬁica@tmmal thed bmeng m ni mum
val ue of the duty ratiq Dn2 is preferably in a range of between, for
exanpl e, BtPceand svniedn addition, the second predeternined time period T2

is pref ergédlxgpew\ﬁeeébegd%1599&@3%@&@%%2 ki gﬁﬁt@s fk b Sk ﬂwcoeugghfédf?ﬂ' the

second predeterm nedtine perio €s accor € Spoo
rOtatiOnaHKS$HEanhataimﬁﬁHE@Vnhﬂ&@p834cﬁﬁﬁbmmneﬁ@&mﬁkamﬁkébHOWh@ second

redet erm ne period T cal cul at ed ti unction f2
P e TR ion it Tis R mmanted Sy e bogt ok Sab Anuee Saturen o 12V
pr edet er myaeehinkbd LBkt Qﬂnot?ﬁake c%?re&t@&ﬁ%%l:ede@ fﬁqﬁ“tﬁé Qlerich, brake correction

process like that shown in Figure 10 is carried out In the second braking
process and a th¥ b8abr(@kiSrg yuottiess! sheed)t-HAFpLF pose of2)cutting extraneous
braking force. _In Step_S31 of Figure 10, a correction tension Fa is set.

The correcti ofefersPotSEaeiceetficiaticyith Fesnect te the rawtional spsedrEEBk & Bhown
by the dohﬁ aﬁ?féz S(ﬁgégﬁitlg)ﬂ R&Y 1&@05{)@0{'{9 12. The correction tension Fa is
gr adua

set such t y declinés oveéer tinme. Note that in Figure 12, a
graph of {MHd2Zebr r@ben the psudced sqimiohl2) ddipositibe dkiotgr wordoelss: it &

LSt ol gdnfo0tiol T specd ¥ 15 fend [ 2l sien, s30 AL SLep 23, Lhe
criteriona@xedeRe iDVefhBink@id O RAS that the answer is "Yes", and the process moves
to Step S36. At Step 836, the second duty ratio Dn2 that was set in advance will be
corrected by subtracting a fixed amount Da therefrom by the next sampling cycle
(normally each rotation).
[00121] At Step S21, it is determined whether or not the speed V is at or below a brake
completion speed Ve. If the speed V exceeds the brake completion speed Ve, then the
process moves to Step S22. The third braking process is carried out at Step S22.
{00122]  As shown by the vertical hatching in Figure 11A, the third braking process
brakes the spool 12 with a duty ratio Dn3 that changes over time like the second braking
process and, in which the rate of reduction gradually becomes smaller. Then, the process
returns fo Step S11. The process continues Steps S11-S21 until the speed V is at or smaller
than the brake completion speed Ve at Step S21. The brake correction process is also
executed in the third braking process.
[00123]  If the speed V is at or below the brake completion speed Ve at Step S21, then

the process returns to Step S2.
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equation (2) is conputed fromthe tension obtained in Step 533. At Step
535, it is determ ned whether or not brake correction is needed fromthe
criterion. C= SSa x (F - SSd x rotational speed) - (AF/ At) (2) Here,
SSa, SSd are coefficients with respect to the rotational speed (rpm, which
is for exanple 50. In addition, SSd is 0.000005. [00120] When the results
of equation (2) are positive, in other words when it is determ ned that
t he conputed val ue of the tension F exceeds the set tension Fa by a |arge
anount, then it is determned in Step S35 that the answer is "Yes", and the
process nmivES4] t oHSkels B3Goot2 Sthegke§36h ¢ keorgduekidg duty befatd the Britieredt was
set in advance will Db corrected by subtracting a, fixe unt .
her ef r om B e mep T aiFarIRGS B eh o R TR FPa T AL CaRisd] A
Step 521, vhfuelrs vﬂﬁtb@rr}iﬂdiH@Qn(‘,’i’@%&%&d@lﬁisl{‘@f‘ill bogrSPRgd Mdivse @bkekvikehawaa

e

brake conpletion spee If the speed V exceeds the brake co etion

speed Ve, stehisrmarer. Hrcaesesd thinhaskingh @ndys 15e@niethiherdiitnde bf ik itavhlopeadess i s
carried out ., at Step.S22...[00122] As shc by the vertical hatching in
Fi gure 1151}&‘,}03%2%@ atnﬁit&déﬁl?lgl%mhge16%868%%@1%%1‘ akes the spool 12 with a duty

rati o Dn3[oeMas] changegionyBécabid e bpdet i s BEOROthealngy pRcesessitAnd, in
which the rate of reduction gradually becones snaller. Then, the process
returns t§ii&rep dgtyrrtiorpd @'ﬁ%@éé@leé oh efqpuEancsheiigherqtationakspeed pf the spaed
speed V i ‘ | | : a1 | 1.
The: br ake 2 Be tOEp B ot ook 88 5b T N W BraRHRBI 490 1ARE R0 Rl ShEPuP
process. [OBL2A3periding i@nspesdatibnabspatd of theebey, ha Witeakie cotimlsetr¢ die speed
Ve at Step S2 then the process returns to Step . S2.. -30 [00124] Here, if
the spool sape-ilscppsqaddhifi it WiAbSPRNSRESBARIMAGURILY e U dROPEkigdorE EXE Ynal

speed of Egh@ingﬁfﬁ%‘g&%eﬁﬁfﬁﬁ!‘(ﬁ?fe}ehﬁp%gﬁ%taﬁoﬁgf%})%.@di hAd (MR ShAlur@n fElhew the

first predete val ue Fs w e rapi I ncreased, backlash will be
pr event edfisherthat lven bacdkdueedri || fly in a stable manner. Because of this,

backl ash evented, .the attityde of the kl e.can he . .stabilized,
and the t SERREF SR ARSIt oot ohe oy bR s QT Pt avse. ¢ he
spool i S QHH}Bc{EtéHislt@S'isl &e&,ﬂh@%r&&[@@ﬁé&t%h%ﬁ%@%ér_fM&‘rﬁéa asGhbdeiepipudut pR r at i os
and braking tines in accordance with the rotational speed of the spool at

t he begi nAbisgredl walst inaghanishehasgodiinghdradierispicakewhightthe bhakipg fanck dgriaad
braking t -H{Eetﬁné Bgﬁod T1 is larger than that in the standard spool brake mechanism shown in
Figure 11 A, although other braking characteristics are the same. This other spool brake
mechanism, for example, is used with fishing line such as one made of fluorocarbons, that
has a density larger than that of standard nylon fishing line if they are of the same type of
fishing line. Thus, if a heavy fishing line is used, it will be generally necessary to operate
the knob unit 73 and increase the braking force. However, if the braking force is increased,
the braking force will have to be set very strong, and thus the flying distance of the tackle
may be harmed after the initial rise. In order to prevent this problem, the spool brake
mechanism will be exchanged with one in which only the first braking force can be made
large during the time period T1.

[00127] OTHER EMBODIMENTS

(00128} (a) In the aforementioned embodiment, an insulating coating film is simply
additionally formed on the external connector 96 by the hot melt spray process after the
first molded insulating coating film is formed. However, as shown in Figure 16, a non-
molded insulating coating film 98 may be formed on the surface of the molded insulating

coating film 90 by an immersion process. The non-molded insulating coating film 98 is
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di ffer dependi ng upon the rotational speed of the spool, even when the
settings are the sane. Because of this, it will be unnecessary to manually
adj ust the braking force even if <casting is perfornmed with different spool
rotational speeds, and thus the burden on the fishernman can be reduced.
[00126] In addition, when another brake nechanismthat has different
braking characteristics is used, the braking operation can be perforned as
shown in Figure 11 B. This spool brake nechani sm has braking
characteristics in which the braking force during the tine period Tl is

| ar ger t haprmedas dﬁﬁ:rltbhé beloan Félragt thpospedsioalkod thredivaitiis corspleted, tha regiompude 11

A, althou n ristic the sa s ot her spool
b ake  medhaRicOe P HuRSern oF LRl R R e Fisoe 2R e hebEr T one nmde
of fluorogarhensf Hehahts mSS@e SRNBE FbepBf E&‘hoﬁf‘@ﬂhﬁ: hatp ks ﬂiﬁ@gﬁl’)ﬂth@w on
flshlngllnelftheyareoi‘ he sane t fishing Flne if a

heavy fi sKiaggoophesalisensgs 4, 563t 56k 4t nbé%(/quéh &rcyor @émsag yTI’tea ﬁilpefraak@d t he

o nor ea bR L TRRERRRG oL P8 SEREE ey e iR Chus

the flyi nghadkat @nce b@ﬁrdtmSttE&hb@;ové@ﬁoﬁQhQ%mﬂd%ﬁl&ﬁétc@ﬂﬁaha&ﬂéﬂ@é rise. In
order to prevent this Probl em the spool brake nechanismw ||l be exchanged

wi th one PHCSHH BRI farmethe npandidekingy ating etiva filbe Sraadbe swficge duri ng

the time W 'ZQF -In%hué 191@%mat%%%ﬁom@lc%wﬁéh%)%t%?rlovgtﬁ)%k nrn’i[url1 the non-

af or enent i oned i ment, an-i‘nsu coa

addi ti onahiq?da‘donmmz@mohh&g &kh OB pala sueteet %zc&ﬁh@moﬁchﬁ zh@ﬂatﬁ‘gldoaﬁxm ay
process a er the flrds d?@l ded i psul atln coating filmis fqormed. However,
as shown gasdoresd apd/eson aygiriaggion A ﬁgﬂ%fdidpﬂﬁ@ﬂ% qoriingliFa Y Obe

f or med onvgaglgotsgdyrgg&e of the nolded insulating coating film90 by an

i mrer si on process. The non-nol ded insulating coating film98 is -31 forned
as descri Héd36kl i) Inthenfarhechiispd cniborinydnt the oolyrtrakting tirenepitietied, willhe

and. Cho 1 e sl % pOOLBART SRS raoP PG Wi aa0 hmaoa e e BT or

portions @ftht bekiceREASing 4 116 deRbd ﬂ‘%oﬁé@e@tl’f% &ﬁﬁ&%z&%r&ﬁ%geﬁkﬂe 56a
56b are nasked with tape or by {grlntlng hen, the masked circuit board 70

i s i mrer s&agihpighe Gmr pﬁhi)d;ﬂqu ont ai m@hangq agylaadt enpriehaof brakisi forceahainghe
resked, o bRl R0 Lo e AR, KERMAG P ARG ceLed 0,7,
98 on the[®uBflacdc) In the aforementioned embodiment, a dual bearing reel having spool brake
mechanisms with the same form but different braking characteristics was described as an
example. However, the present invention can be applied to, for example, a dual bearing
reel in which a centrifugal braking device and a magnetic braking device having different
, braking characteristics can be exchanged for one another. In this situation as well, a device
identification portion that makes the spool brake mechanism visible from the exterior can
be provided on the spool braking devices.
[00132]  (d) In the aforementioned embodiment, the device identification portion is
embodied as the color of the knob unit 73. However, the device identification portion of
the present invention is not limited thereto, and may be any structure or method that
allows one to confirm the type of the spool braking device from the exterior when
mounted on the reel unit. For example, the device identification portion may be the color
or shape of the spool that indicates different braking characteristics and is visible when the

spool 18 to be exchanged.
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[00129] Thus, the insulating performance can be further inproved by formng
the non- nolded insulating coating film98 on a surface on which the nol ded
insulating coating film90 was formed and/or on a surface on which the

nol ded insulating coating film90 was not fornmed. [00130] (b) In the

af orenenti oned enbodi nent, the only braking characteristic that wl|

change when the spool brake nechanismis replaced with anot her spool brake
mechanism is the braking force during the time period T1l. However, it is
al so possible to change the Ilength of the tine periods T1 or T2, or change
at | east (’.6%13I3éve&XC@frdibgacktimgnréaanbieveiu'rdnngae Wrildng civeaqeddtiod o2 spoolshi ft

the entir e dor wnwar d 1 c¢) I.n the .
af or ement :%b %erﬁc&ﬁaﬂg’ﬁtea WRLrme g \RRiloF lFéseP{;OSﬁ g"lt]ﬁég%‘ii’o‘ngﬂg dgebraking
mechani smg; mna@tbnitm%f%&?!aomﬁﬁhg WEvidd fher entspbpalthinge %Bﬁ&@%t&khélo'c& %M@S

described as an exa However, the present i1nvention can be applied to,
for exanpleaother gasl brb]éagldﬂgice h@eng iifewhit brekangentadtdrisgias. br aki ng devi ce and

a nagnetl rakin deV|ce di.f ferent braki characteris |cs can be
exchanged d{?’atne‘g%‘rllsoct Srein atﬁ ?Cﬁ%oév e ? fetopd t%lﬁggf“’ara igaae b

i denti fi cabivawaRiovéiion, hdsx@zontmlmow bed 8RAAbrE? ARelMBERANOSEE MingibPl € from
the exterior can be prOV|ded on the spool braking devices. [00132] (d) In

the af or eRBREHOBALELT itprise dirpesioge of & devidepquippedavith thepuesenbimvergion.
enbodi ed h n However

Chontl 11 o ae b e RS M08 Wdscrl i ik YEK ST el BrlflifiBe | v et
and may bﬁltap;etaineLmWHE@adévm@éqlﬁpbddhﬁﬂh thelpr@et pRention. confirm the type of
t he spool (ﬁ) g%jq devi ce fromthe exterior when nounted on the reel unit.
For exanpl®13the TR @atpEhosEn te ecrly A lsempReendoEsiion rrghape

Vi sible whohoT e 1“2%%%5"1‘*’%@%%' O R O SREEPA TR LSRR B (e

pr esent |We>n®utcbhﬁdttSiredlﬁura;hlong characteristics of the spool brakl ng device

can be ea onf.irmed se it is possipble to sily jdentify the

br aki ng E@Aggﬁt Q\AP?PW&Y BWIeXBFcéE‘? 415 "Fseneal thﬁel%%GGIallﬁ? aki ng
devi ce i ssiex&hRoEEE ad Etli‘uct\%@(iﬁzﬁ%ﬁn §999hzé%rt@‘&hﬂ9 0 ?%le ?ﬁnd\l%ﬁ'o@ﬂla‘%l B&ft BF Bt
braki ng characteristics. [00134] used herein, ow ng directional

ternms "foPieddinvieademar d, above, domnwar d, vertical, horizontal, bel ow and
et g3, "ol B B P Rl CCL bR Sy 1 1 Pose
used herein mean a reasonable amount of deviation of the modified term such that the end
result is not significantly changed. For example, these terms can be construed as including
a deviation of at least == 5% of the modified term if this deviation would not negate the
meaning of the word it modifies.
[00138]  This application claims priority to Japanese Patent Application No. 2004-
025915. The entire disclosure of Japanese Patent Application No. 2004-025915 is hereby
incorporated herein by reference.
[00139]  While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent to those skilled in the art from this disclosure that various
changes and modifications can be made herein without departing from the scope of the
invention as defined in the appended claims. Furthermore, the foregoing descriptions of
the embodiments according to the present invention are provided for illustration only, and
not for the purpose of limiting the invention as defined by the appended claims and their

equivalents. Thus, the scope of the invention is not limited to the disclosed embodiments.
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Accordingly, these terns, as utilized to describe the present invention
should be interpreted relative to a device equi pped with the present

i nvention. [00135] The term "configured" as used herein to describe a
conponent, section or part of a device includes hardware and/or software
that is constructed and/or programmed to carry out the desired function.

[ 00136] Moreover, terns that are expressed as "neans-plus function” in the
claims should include any structure that can be utilized to carry out the
function of that part of the present invention. [00137] The terns of
degree sucihaids ¢lgiiedtisinti al | y", "about" and "approxi matel y" as used herein
mean a reasonabl e anount of deviation of the nodified termsuch that the
end result is not significantly changed. For exanple, these terns can be
construed as ircl udiAngpooh baemgaticvice adapaid toesstxchhinds¥blef mountedninda fdugld t er m

if this deviation uld nqt negate the ani f .the word.it di f.i es.
[00138] TSRt (o PO AT aiR Aptro PEg e oh i Rks TR OhET AGBPTCHES on No.
2004- 025%%Rpriding: entire disclosure of Japanese Patent Application No.
2004-02 5 9 f 5 I's hereby incor&grat ed herein by reference. [00139] Wile

only sel ected érperlitrlisraitorthpeis adaessierdraks the fnest sapwlingde apr esent
Invention, it wll ??ed@t@ﬂﬁi[r]lg@forakfﬁ tcggﬁ‘agtgﬁ%ﬂclalnﬁgoﬁt?gutr&?toaa@un{er kRl s
ous ¢ nd nodi

di scl osure that var anges I'cations can be nade herein
wi t hout departing fpbmlithef brebipe petterthe i nvention as defined in the

appended cl ai ns. Fyrt her.nore, e foregojn escriptio f the

ebod: ment s ac B3P ENEY PoREnbE Serr g arroreRd &t W8 shal Repgspfon and
illustration only, angiguiattofcestrdfiee PobPasiEn@pottioni &idng the invention as
defined by the appended clains and their ui val ents. Thus, the scope of

eir e
the invention PsleHst ideniifisasian pertionéhaiingdiqatrs dor RREBEMHRIYAKNE 33 what is
claimed 1s: 1. A SPORlQERKLN. AU ERAMRBGH N RoPheRENANIRAYIY mOUNt ed T n

a dual bearing reel, the spoo aki ng device beling adapted to brake
rotation of a spool paitidn tha rypvisiblerpy -angxispondppbarakieriy aptate dloataciag to &
adapted to brake thgee§pool according to a predeterm ned braking
characteristic and corifigured to assune one of a plurality of braking
patterns;

2. A spool braking device adapted to be exchangeably mounted in a dual
bearing reel, the spool braking device being adapted to brake rotation of a spool and
comprising:

a spool braking portion that is adapted to brake the spool according to a

predetermined braking characteristic;

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

configured to control the spool braking portion; and

a device identification portion that indicates the predetermined braking

characteristic, the spool braking portion including

a rotor that is arranged in a rotational direction of the spool, the rotor
including
a plurality of magnetic poles whose polarities are sequentially
different,

a plurality of serially connected coils that are arranged around the

circumference of the rotor, and
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a spool control portion that is operatively coupled to the spool braking
portion and configured to control the spool braking portion; and a device
identification portion that indicates the predeterm ned braking
characteristic, the device identification portion including a color of a
portion that is visible by an exterior appearance in a state of attaching
to a reel. 2. A spool braking device adapted to be exchangeably nounted in
a dual bearing reel, the spool braking device being adapted to brake
rotation of a spool and conprising: a spool braking portion that is
adapted to brake the spaeovwitdreonditeibtotbotiaends oéthetpbnatity of sasralk cergected
characteristic: a spool .epnit ol POLLIQRNRLASOPELALIUELY GOURLEH O the
spool braking portion an con |gured) 8ot or "t hie SpPoo raking portion;
and a device identifi capluaditpeldoilearctib@intédadi cat es t he predet erm ned
braking characteristic, the spool braking portion including a rotor that
is arranged in a rotational direction of the spool, the rotor 1including a

plurality of magnet h@xe%ﬁb(ﬁ%r%?@e\ﬁ@é &ti iR 3n dfafin SRR Bl rcullivober ent, a
plurality of serially connected coils that are arranged around the

ci rcunf er éndledesfa toinegraot ancordine t@avhicks Whe oredstsnnived duakive KHAHCERYY &F t he
pIuraIity(%&mﬁg&hally connected coils, the spool control portion including
a circuit board on which the plurality of coils are nounted. 3. The spool
braki ng device set forth in claim2, wherein the circuit board includes a

program accordi,ng tq Lch the predetern ned braki characteristic is
e or mimad a3 g A Bl Fe Dl P s e e oS OB P P g o,
conprising:  aa@ghpiRbtinRavkibe fndRpl-e t@pdmaddapd 66 tHeGishRgiadint ed on the

fishing rod; a spool in ich a fishing line is adapted to be nounted, the
spool being r OtaéP%Fﬂli? which a fishing line is adapted to be mounted, the spool being rotatably
mounted on the reel unit so as to be rotatable by the handle;
a first spool braking device mounted on the reel unit so as to be at least partially
exchangeable, the first spool braking device having
a first spool braking portion that is adapted to brake the spool
according to a first predetermined braking characteristic, and
a first device identification portion that indicates the first
predetermined braking characteristic; and
a second spool braking device mounted on the reel unit so as to be at least
partially exchangeable with the first spool braking device, the second
spool braking device having
a second spool braking portion that is adapted to brake the spool
according to
a second predetermined braking characteristic, and a second device

identification portion that indicates the second predetermined

braking characteristic.
5. The dual bearing reel set forth in claim 4, wherein the first spool braking

device includes a first spool control portion that is operatively coupled to the first spool

braking portion and configured to electrically control the first spool braking portion.
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mounted on the reel unit so as to be rotatable by the handle; a first spool
br aki ng device nmounted on the reel unit so as to be at |east partially
exchangeabl e, the first spool braking device having a first spool braking
portion that is adapted to brake the spool according to a first
predet erm ned braking characteristic, and a first device identification
portion that indicates the first predeterm ned braking characteristic; and
a second spool braking device nounted on the reel unit so as to be at |east
partially exchangeable with the first spool braking device, the second
spool braki ng devi cdhhalspibrasing sechaet f@ﬁgdﬂl clsiraléi mépersiy the dissteshael qostraldapt ed
to brake the,. 0 r.di S P t gr.M ne raki; :
characterﬂgfﬁéfgéﬁgﬁg&ggé%ﬁ%q%é§$g§1§%%2%¥?#§@§%?%ﬁhgﬁg?P%ﬁgkﬁgﬁmﬂﬁ)|cates
t he secondrgiteedbt epaul nedccdvdake vthchaypecothiesfishing Boe Moentddiah theapéaig r eel
set forth in claim4, wherein the first spool braking device includes a
first spool control portion that is operatively coupled to the first spool

braking portior and Therlihidea@eh fedl LR Rethlih 6Rlth ¥, #B&EMmol the first spool _
braking portion. 35 6. The dual bearing reel set forth in ¢claim5, wherein

the first spoolthefistsrep! brgkipg periopds cmbigmigdieasuge 8¢ oke BPERMRf force with
whi ch the first spo%hﬁﬁﬁﬂhhgg$portion brakes the spool in accordance with
a type of the fishing I'ime nounted on the spool. 7. The dual bearing reel

set forth in clth finsédsponhlsriing detiee furthet inslpde a finstdnidisgtoppertivowhiod conf i gur ed

to assune one of a plurality. of r aki ttern t.he first ool braking
devi ce further incl ﬁh%‘gs 5“7%?%?61?0 8‘,‘1@(;%1{1%? B@Eﬁlﬁ 8ibr\7\ﬂp%ﬁat{egﬁ’ %vcvg a user to
sel ect one of tiefipt desifidado0porib@kich@epatsler oSa suafack dhike fitst Bidicator
identification portion_ includes a color of a surface of the first indicator

portion. 8. The dualP°B¥8ring reel set forth in claim4, wherein the first
and second spool braking devices are of a sane type.

8. The dual bearing reel set forth in claim 4, wherein the first and second

spool braking devices are of a same type.

9. A dual bearing reel adapted to be mounted on a fishing rod, comprising:
a reel unit having a handle and adapted to be mounted on the fishing rod;
a spool in which a fishing line is adapted to be mounted, the spool being rotatably
mounted on the reel unit so as to be rotatable by the handle;
a first spool braking device mounted on the reel unit so as to be at least partially
exchangeable, the first spool braking device having
a first spool control portion that is operatively coupled to the first spool
braking portion and configured to electrically control the first spool
braking portion,
a first spool braking portion that is adapted to brake the spool according to
a first predetermined braking characteristic, and
a first device identification portion that indicates the first predetermined
braking characteristic,

the first spool braking portion including
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9. A dual bearing reel adapted to be nounted on a fishing rod, conprising:
a reel unit having a handl e and adapted to be nounted on the fishing rod; a
spool in which a fishing line is adapted to be nounted, the spool being
rotatably nmounted on the reel unit so as to be rotatable by the handle; a
first spool braking device nounted on the reel unit so as to be at |east
partially exchangeable, the first spool braking device having a first

spool control portion that is operatively coupled to the first spool

braki ng portion and configured to electrically control the first spool

braki ng portion, a fambraspoet ixbamtiaticglabdiretctianoﬁthaspdog th@@mrémluﬁnmake t he
spool according to a flggh, edet m ned. br ak k?g char act etrlus drf:f

first device identificAti% @Id??gng P‘ﬁﬁ? WP?F&IP(? WE PRE“PPERY) cfe?erm ned
braki ng characteri sti candbeudsiif sdsoSpO&] whk deispgoiportion i ncl ud| ng 36 a
rotor arranged in ar tatlonal a\(i;e{rectlon of the spoal, the ro%or bncl udi ng
a plurality of nagr?d’c‘l‘rémb’é’l ¥y serngsRdArlls ilrééh%F’@dsSE%ﬁ?éﬁP% PRI £ f er ent
and rotates in associafi@ni th the spool, a plurality of serially

connected coils are di sposed spaced apart fromthe rotor, and a switch
connected to both enrdsith cetneciof tr batheydsofl theplinalityolsornibotoadeatesi dosls, and

the first spool contro And%éffrs?gboi?ggo#%'l n(gna ?r{g dlﬁ%ag%%ft%o%o\@mﬁ the

plurality of coils are noun eari reel "set for
claim9, wherein the ctheplirdlithofedls arambuitted a program according to wh| ch
the predeterm ned braking characteristic is determ ned. 37

10.  The dual bearing reel set forth in claim 9, wherein the circuit board

includes a program according to which the predetermined braking characteristic is

determined.
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