20 APR 2005 BRAKI NG DEVI CE FOR A DUAL BEARI NG REEL BACKGRC?J@DA%E éﬁg
| NVENTION Field of the Invention [0001] The present invent I s to a
braki ng device. Mre particularly the present invention relates to a
braki ng device for a dual bearing reel that brakes a spool rotatively

br ovi ded: ?nadLSFhﬁamﬁfﬁﬁﬁéﬁdgﬁﬁémﬁ&%ﬁﬁﬂﬁ@éo@m%d?? wers
particular is provided i anlbs B%Ifﬁﬁlgzlg‘{ N\@lﬁ tackle or the like is

nounted to the end of a |ne an n order to prevent a
backl ash Eiarciofghe:bﬁémtn@, Many of t hese conventional braking devices are of

the mech e, which use centrifuga force or i orce.
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rotational spee and t hus enerate Ing force even at mes whén it is
not needenlouﬂihalmarmyum‘ause a reducti on in the distance in which the lure

will fly n cast..[0003] Accordingly, electrically controlled braking
devi ces a %iﬁ%\ﬂﬁ&?ﬁﬁﬂ@ rt in which an electricity generation nechani sm
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electrically controlled to adjust the braking force urlng casting, as seen
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spool andofthésidonveéntivasldeskinndéicesneedf thé iechaidabiypt, wiich uﬁﬂ%ﬁdifd@l ection
device that detects the rotational _speed of the spool, and a control

devi ce t hi¥Fcesipagsetc fmi%e dilewever.daschanical speokiraling foogesionl ssaeraleoi | . The
magnet i sy X g%ﬁée %aft ELHJ Pticgr{;'tg» fbi%no%QPsf fle 116 &%é: cg‘%ré‘@*{gé ed to

the reel “unit such t e i n the spo
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peri phery of the magnet us, the, di ce bet n _the coil and the
magnet cal*HEMSAREAN tl%lrhtgﬁggqnye %WE%E%%‘@%W%&W& ff8k. The control
devi ce i nRjogg]es %é‘cbfcﬁﬁgl}z eﬁ’&ﬁ{c‘ill& Q@ﬁtrdlﬁd%&él&?@@&l&@ atdohah thdrf jn @nd a

controller, €. 9., a m<croprocessor, that is hounted to the circuit board.
The ci r cuivhich@aretbcirivitytgenehideh mechanism is previdesi tewesnrthasrooband the recdshituni t
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for example in Japanese Patent Application Publication H11-332436.
[0004]  Conventional braking devices include a braking mechanism that includes an
electricity generation function that includes a magnet arranged on the spool and a coil
arranged on the reel unit, a rotational speed detection device that detects the rotational
speed of the spool, and a control device that controls the electrical current that flows in the
coil. The magnet is fixedly attached to the spool shaft, and the coil is mounted to the reel
unit such that that the coil is movable in the spool shaft direction, and also mounted such
that the coil is disposed around the periphery of the magnet. Thus, the distance between
the coil and the magnet can be changed to manually adjust the braking force. The control
device includes a circuit board that is attached to the reel unit, and a controller, e.g., a
microprocessor, that is mounted to the circuit board. The circuit board is attached to the

inner side surface of the reel unit at a position apart from the spool of the reel unit, and is

connected to the coil by a lead wire.




[0005] Wth the aforementioned conventional configurationg @t%p'f B essary
to connect the coil with the circuit board with a lead wre cg t he
circuit board is disposed in a position away fromthe spool and because
the coil noves in the spool shaft direction. Thus if the circuit board is
connect ed he il. with a lead wire..in.a dual beari.ng reel that is used
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the reel unit and the circuit board nust be nmounted to the reel unit
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circuit baar.d and make it easy to assenble a braking device. [0008] A
braki ng dES¥!®e for a dual bearing reel according to claim1 is a device

that brakmosp SAAYev HBthe hBoveOft Hiil e 'a}fpeﬁ&&{% st kifed Bethe B ifilom AR _
i ncludes a spool braking unit and a spool control unit. The spool braking
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of seri al connect coils, .and, switch.neans,. -The.rotor el.enent,. rotates
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t he magnet.ic 1gpl es are sequentially different. The plurality of serially

connect edfrewi this disclesEposed around a periphery of the rotor elenent in a
circunferential direction. Ebﬁdﬂﬁﬁ?%mﬁm fiempect ed to both ends of

the plurality of the serially connected plurality of coils. The spool
control ufd007¢l ecAs blsjattl of tiopresent Sivtitéonsip cotedbeeadie poortinsulationsrgvéancheides a

circuit board n which the switch neans and . the pJuraljty of coils are
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nmounted on the circuit board. [0009] In~“this aki'ng devi ce, ectric
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rotor element, a plurality of serially connected coils, and switch means. The rotor element
rotates together with the spool and includes a plurality of magnetic poles arranged around
the rotational direction of the rotor such that the polarities of the magnetic poles are
sequentially different. The plurality of serially connected coils is disposed around a
periphery of the rotor element in a circumferential direction. The switch means is
connected to both ends of the plurality of the serially connected plurality of coils. The
spool control unit electrically controls the spool braking unit , and includes a circuit board
on which the switch means and the plurality of coils are installed and which is mounted on
a surface of the reel unit that the surface faces one end surface of the spool, and a control
element that is mounted on the circuit board.

[0009] In this braking device, electric current will be generated in the coils and the

spool will be braked when the switch means is turned on with the spool in the rotational




state. The coils are installed on the circuit board nount e%kéom iﬁéé ace
that faces one end surface of the spool of the reel unit. s that
are di sposed around the periphery of the rotor can be directly installed
on the circuit board because the circuit board is nmounted to a surface
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attached t{o,the s 00l haft1 % H‘é Preferably, the braking device for a
dual bear Wbmlgéjg]v N %?asfﬁésﬁ a cap member that is fornmed froma

non- magnefaod oPat efrbfatabif) ¢hd szmél 15 RO 26taRblyansh foladipsoloshafihd thé ttédd 1 ty of

magnets in the spool shaft direction, such that the pl urallty of magnets
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t he magnethia¢teQoteitichof hemagaag atdeqsdntialtgtiffeddntt Here, tRgaatiaradittes roa@senbl y
can be increased hecause_the cap nenbers are_ fornmed froma non- magneti c

mat eri al . SleELDIanbeSEP aﬁﬂdybecatrrﬁé thafiotrs eleentrindraned Rgtis plurglii OAERBRTS of
coils. Hep dl%gﬁachgﬁlfﬁ@#ﬁ% g(g K& coils will be single-phased, and the swtch
f e sinplifre b

el ement wi ecause the sane nunber of coils and nmagnets
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are wound in rect r frame shapes and f er c rved, i nt.o arc. shapes
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t he coi | srétaingd 61 fhedpegaball by deatap omsithiep and the phagbief@tf magneth ererdispesede| enent
3??23? ie on s%estafnﬁg li&%{ggnt]; i2 Wt dtllgl 05 glwcﬁ S[-rfergeﬂsle %1&%{1] S ¢ eber %51 35 aS%QI%{)IGd
on the spool shaft without weakening the magnetic force thereof, and the strength of the
magnets after assembly can be increased because the cap members are formed from a non-
magnetic material. |
[0012] Preferably, the number of magnets equals the number of coils. Here, the
output of the coils will be single-phased, and the switch element will be simplified because
the same number of coils and magnets are used.
[0013] Preferably, the plurality of coils are coreless coils that are wound into
rectangular frame shapes and further curved into arc shapes along the rotational direction
of the spool. Here, it will be difficult for cogging to occur and the rotation of the spool
will be smooth because the plurality of coils are coreless. Moreover, it will be easy to

maintain the coils in a fixed spaced relationship with respect to the rotor element because

the coils are formed into arc shapes along the rotational direction of the spool.




[0014] Preferably, the circuit board has a coil hol der for2ddAPRO
non-magnetic material attached thereto, and the coils are fixedly attached
to the circuit board by being nounted to the coil holder. Here, the coils
are easy to nount to the circuit board because the plurality of coils are

mount ed t cq l. holder fornmed f.roma .non- net mat eri al .and t he
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non-rotatably nmounted to a spool shaft, and the EI urality of coils are
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circuit baafl the aiagneticsihoseftihs vutbe wilhadt bk déyurbedbabistthntsibhdlgerdoformedr i c
with the axial center of the spool shaft. [0016] Preferably, the spool is
non-r ot at HBM2 MRIHAERFIC aer¥hool shaft, and the circuit board is a

washer - sh me j j : t i aliliye cOncentric
W th thelRagh - apcterdping bodh i3RI RE Aok S ek A e

subst ant i pluratitg ofioeglstard dispastdise eto tepobitardiadly coimengicnpitly ammialtdenigr ohe
circuit bﬁ%rdtot e, rleel it because the circuit
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inside a flange portion of the spool, the circuit board can be disposed in
a space béwhiey ararubstaetiallygonceatrer with ehefaxiad gentproofithospoghshagy event t he

fishing I romg bei n i hched thereh en. .This way, . kt_ i pble to
prove ¢ IGhe orspRbRnehPof e HOEaRRRbI RO mt ey HR el PR aki ng
devi ce fobo@d@@ivaliRashdpdd hephbet tHat Ralisposed s60RS0 de bilistntiaBy odrieedtric wighsi n
coating filmthat coats at |least_ a part of the spool caontrol unit_and is

made of # SPAskahatti Hgrarthecoilspn brdisposedise ag tg bysubstppially, coperationith dre
el ement . 3851 sk 6Lkl Wbl thE Mo foald BThE {11 BT bQUAY RO re

because t t’he spodl control unit ving the circulrt board and
t he contr td a wheheeshaped ng omirddr dispdsed be af iorlwtsubstardittadly iconceaticwiticthet i ng film

made of an jpsul ati materi al , Becaus f this, bad jnsulatjon,on the
Coi |, t nexiel seaifr ot H-Pacl Sk Invelddinme Py Pows RCITEH! 70 di{a86ar d can
be r educeﬂort{oﬁ%%le %gtglf, ﬁ{eacl?ljcﬁi’t bbiQ 3R 8O Hisﬁ@é%ﬁrix‘i’b spHekE tbe{vw’ebl_ R rebiNFhiuMgs a

condenser “el ement t} is nmounted on the circuit board. The condenser
el ement stlerfimge pedioniand poavent the fishiog ding fromt bedngpintheddhetebripptn. ebhis ey,

convert t Hab EPs loTubi ot s EERIE" AEPEOIAEMLEr el ement is 4l so di sposed
on the ci[@Mi7] boRvefbrabPeaRdBAkIAL detics forlatRiabBaking Gedd YurtlRe i WideH @ Firg resin
coating filmcan be nade permanent, and troubl e caused by bad insul ation
can be r ed@yithetic resin coating film that coats at least a part of the spool control unit and is made

of an insulating material. Here, the circuit board, the control element, and the coils will be

cut off from the surrounding atmosphere because the coils and the spool control unit

having the circuit board and the control element are coated with the first synthetic resin

coating film made of an insulating material. Because of this, bad insulation on the coil,

the circuit board, and the control element on the circuit board can be reduced.

[0018] Preferably, the spool control unit further includes a condenser element that is

mounted on the circuit board. The condenser element stores electric power produced in

the coils and supplies the electric power to the control element. Here, it will be

unnecessary to convert the electric current because the condenser element is also disposed

on the circuit board. Because of this, the sealing by the synthetic resin coating film can be

made permanent, and trouble caused by bad insulation can be reduced.




-4 2 0 APR 2005 [0019] Preferably, the braking device for iéjual beari ng
reel further includes electro- optical detection means that ¥sARREEERd on
the circuit board and detects a rotational speed of the spool. The spool
control unit brakes the spool based on the rotational speed of the spool

detected e ectro-opti cal det.ectio ans. He t he rqtational speed
of the - sDdPl car e e B e Rt AR A el Femet el R

det ect i onpp@ANgetadtibnaneans tHat idmOintEPOH 1helcircmit Bod@ bhOusresls b angibransgebé
rotational speed, such as calculating the tension to control the spool,

and det ecof thg sperd. Jharpast cenfeol ugitdraken e sppeldwsedon the reatienat spegdpf hem a

brake operati r copif ot | ' | filmis
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process, padinmgbfabe opteradon. i Bartesyoreaif theemedmdmynthcbarasarcodtng Blm &bl y coat ed
wth a coating filmeven if th rtions have. .conpl ex,shapes., [[0021]

Pr ef er abl Janiteih 45 oang spest bRt ied] cory BURHETS ARPHE: PRI Seviifoe T r om a
synt heti ¢ op§&l Betb&t@fn théankor med by a hot nelt nolding process, in which a

resin raw material is injected into a nold, such that the first synthetic
resin covédB20ht |Reaferabdy,ply fitsbsyndfetic hesin edatiogifiimbvadheredre aed farmedel ect roni ¢

Cp o B RSP onBh IR L Sk BB B8 Lom, o
and the cositfddunitlagdesilsindi 15us Sehtlckie hFe&MNbaRE nkQ1er HereDiedabi the fiss
synthetic resin coating filmfornmed by the hot nelt nol ding process, which

i s carri efysbgticgesin coding flevis dorsredrby anrimmesiop psessy wating fofaglien Hieasy her e
will no | . . Yot Mler TR ol of | | i nsi de a
case or 1 A pieh PO fultaRe i Ve, KL SHRE WG Bh O bo B R

. prevent edcémplxiramsi ng too | arge. Furthernore, the dinensional accuracy of

the first theti¢ resin coaji filmcan,be maintai.ned . at a high | evel,
“bunps and [942 i Foefeglt s@é%fa&téfasﬁg%wwcas%?ﬁ%ﬁn_g l@dﬁnﬁeeﬁam ained at a
hi gh | eVG'syﬁHetfcr}@siﬂ%at efotmBPbih 6t mPlk BRfiSg g%cm' awiRciR ki Swaimkayed.

[0022] Preferably, the braking device for a dual bearing reel further
‘i ncl udes @ iniEcteddntosymeldesiich thas shenfisbsynihetjc tésimeavierstat deaatt sspaation ebide a part

of the C()I(:{rgui%1 Q(Qarg. lt-)[grret, th%feletcrt}(e)m%%%r%lponents such as control elements will not be

=

damaged and insulation performance can be maintained at a high level, because the circuit
board and the control elements disposed thereon are covered by the first synthetic resin
coating film formed by the hot melt molding process, which is carried out at a low
temperature and low pressure. In addition, there will no longer be a need to place the
electronic circuit device inside a case or the reel unit to insulate it, and the fishing reel can
be prevented from becoming too large. Furthermore, the dimensional accuracy of the first
synthetic resin coating film can be maintained at a high level, bumps and pits will be
reduced, and the aesthetics can be maintained at a high level by the hot melt molding
process in which a mold is employed.

[0022] Preferably, the braking device for a dual bearing reel further includes a second
synthetic resin coating film that coats at least a part of the coils and a part of the spool
control unit on which the first synthetic resin coating film is coated. The second synthetic
resin coating film is made of an insulating material. Here, insulating performance can be

further improved because the second synthetic resin coating film is formed by an
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control unit on which the first synthetic resin coating filyri oabed. The
second synthetic resin coating filmis nmade of an insulat@gg‘ﬂgf Bl

Here, insulating performance can be further inproved because the second
synt hetic reS|n coatlng filmis forned by an -5 2 0 APR 2005 i mrersi on
process on ch th the ng f
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was not f fyriedor o 9@&3&@Bh&:ﬂﬁﬂathbmrst@smdhe@@iesﬁamaﬁﬂgrﬁltn aunhdtebinged: esi n
coating filmis a translucent coating film Here, the circuit board, the
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synt heti cg IF 1 y partially, by not form ng the second syntheti c resin
coating fi n1on receiver portions of the optical sensors, it wll
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spool control unit on which the head portions of the screw nenbers are

di sposed. rasgiver partiens efsh¢ emticehsepeors.dt wilh becomertlifisuidorinalfunstions dug thi gh

| evel becaus t ] f ns in which the head
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coating film, the head portions will not contact the first synthetic resin coating film when
the screw members are screwed in. Because of this, the first synthetic resin coating film
will not delaminate even when the screw members are screwed in, thus making it difficult
for bad insulation due to delamination to occur.

[0026]  Preferably, the circuit board is mounted to the reel unit with a plurality of
screw members having head portions, and a thickness of the first synthetic resin coating
film formed on portions of the spool control unit on which head portions of the screw
members are disposed is thinner than a thickness of the first synthetic resin coating film
formed on other portions of the spool control unit. Here, the insulation performance can
be maintained at a high level because the regions on which the head portions of the screw
members are disposed are covered with the thin second synthetic resin coating film, and
the spool control unit including the circuit board is coated with the thick first synthetic
resin coating film. In addition, because the regions on which the head portions of the

‘SCrews are




formed on other portions of the spool control unit. Here, the insulation
performance can be maintained at a high | evel because the @e@ing[g]s whi ch
t he head portions of the screw nenbers are disposed are covered with the
thin second synthetic resin coating film and the spool control unit
including,the circuit hoa is.coated with the thick first sypnthetic resin
coat  ng Rl preped A e Buf SEO B Mele sritn boReRE Ay PaBIBLASHER | ne
of the SaMs add thedhRkAERNARPRhelicRs RatdoeiIGPWRT Q6p Welkhidatien.t Thus, gecond
synthetic resin coating film the border between the thin and the thick
second syWilhbe didtieubison bacbiasuladors duerfoielaminatiop telepesi avar ifdhe serRnd, it will
be diffic r i: t.] ' ' v, if the
second syr?%l}lefg? ir'%:S%f((éjosa’:uﬁg (l‘[ﬁ}l (ll)lgtl% %%n%éﬁr#l ?gaglgﬁ{a%%ﬁﬂgﬁgh %gﬁréé&rl%%a bgs & en the
screw nmenteéswedine screwed in. [0027] These and ot her objects, features,
aspects and advantages of the present invention will becone apparent to

t hose ski [408d! i n lhsee %dtOthf‘rf&Wq%Fﬁef@PBWS@aﬁm@S ged advapngeRidhs Prsssdn, whi ch,

taken in j ' ' : ' ' . ferred
embodi ment P EReIRReint Bo ey A IR e Sl R A e R B BB Nes

[ 0028] Reflescriptian, mduekt ke & ajwectionl withale mysxehdratvifgsy disdogean pradérredi s
original djs IosurfeI'rl EOOZQ}ﬂyFigure | is a perspective view of a

dual - bear Frﬁbo Ept NS PESTANCBIR t h a first enbodi nent of the present
invention; [0030] Figur egRIEFPDASCRESHOROF I TMERDRAWNNGE t he dual - beari ng
reel in accordance with the first enbodi nent of the present invention;
[0031] Fi {1281 3 iRefemingnpivdd éht giackgsledrawings whinly fofm & pepebthipergisalnechani sm
in accoraaacse with the first enbodi ment of the present invention; [0032]
Figure 4 St lf"fﬁ‘gni fied cross-sectional view of the spool brake nechani sm
in accor {g2of WRifurkNes b beiSpectivd ibwEIH dudl-teliengdreelsiantedrameB it fifs0033]
Figure 5 1s a right side view of the dual -bearing reel in accordance with
the firsembpdiBenhelibe presemidnyspent i nvention; [0034] Figure 6 is a back
si de vi ew, br j Tols YN it f enbggi ment
of the prL@éR i nI\?}‘ n??%?g{bC?%iB lolilflngt@g%ﬁ?gﬁg %\éoa%\lgﬁté%?f) %‘%Eltdgpagr am of the
spool br aite firstcdnsbudinentpf tleqeesedtineentivint h t he first enbodi ment of the

resent ipvention; .
P : POO% li r.i"ig,rur&: 3 is an exploded perspective view of a spool brake mechanism in

. accordance with the first embodiment of the present invention;
[0032]  Figure 4 is a magnified cross-sectional view of the spool brake mechanism in
accordance with the first embodiment of the present invention;
[0033]  Figure 5 is a right side view of the dual-bearing reel in accordance with the
first embodiment of the present invention;
{0034] Figure 6 is a back side view of a brake switch knob in accordance with the first
embodiment of the present invention;
[0035] Figure 7 is a control block diagram of the spool brake mechanism in
accordance with the first embodiment of the present invention;
[0036] Figure 8 is a flowchart showing the primary control processes of a controller in
accordance with the first embodiment of the present invention;
[0037] Figure 9 is a flowchart showing a second control process in accordance with
the first embodiment of the present invention;
[0038] Figure 10 is a graph that schematically illustrates a change in the duty ratios of

each control process;




[0036] Figure 8 is a flowhart show ng the primary control roggas&m of a
controller in accordance with the first enbodi nent of the %rﬂe ¢ 2008
invention; [0037] Figure 9 is a flowhart showi ng a second control process
in accordance with the first enbodi nent of the present invention; [0038]

Figure 10,4 raph at_sc thcal ly illustrates a chan in.t dut
ra'? i os of [doégﬁhggaéﬁfr?gplsp? R g‘%m? 6 i@c l%@f“ﬁ%ﬁ%w ﬁxgﬁarrgsfffeslssol?g gra%h
whi ch schevmtdog@bll protdsk;ustrates an auxiliary process of a third control

process; n{0040] Figure 12 is an expl oded perspective view of a spool brake
mechani smA0A0} acdbgwanéés 4 expladed persnertivaiyisy eienipoet brakemgehasisit Ij nvent i on;

[0041] Fi Q&éro?daﬁr?e %ﬁﬁg Sg&gla!epﬁ%?ﬁgngéﬁ%ﬁgﬁes%%ggile%ihﬁ;w of the spool brake

mechani smin acc ance w of the present

i nvent i onfO0BOP42]Figurg B és ddhAgnificd cipbatecviveal vidvoud thg spduéd bebiks peeshiniom iof
conponents on a circuit board in accordance wth the second enbodi nent of
t he presemcofW%Witgﬁ,‘eﬁe H?]?-ngrﬂ?@ 0%5@ Rreseqt M¥GHUGR an vi ew showi ng t he

di sposi ti a9 Cfmgs}eqam I vi&i S Wﬁf k#lioR O OHAdHeRsntdtitdlg second
enbodi rrenﬁmof]‘the resentslgﬁver}ftl%n; P%OMIQ)I?:SgSre 15 71s ar? gxplloded

per spect i beard iregecofdancespibthereakesl emmidaners wf the prescobmsenton; wi th a nodi fi ed

enbodi nmen the.pre t. invention; [0045] Figure .16 i.s a magnified

cr 055 secl Ikl Vi I Bine ReE Bl Ve N B HBE R b BPURHEE A th a
third embegiuiEbtar®in dcbsrdM@SAT tht R¥@RH cRibodinRd 61 thEipedseR idveitibs;, a pl an view.
showi ng the disposition of conponents on a circuit board in accordance

with the tM¥AN edbgee dens aexplored perspediiveiviarent 4 enool pekareclkngm &1 17B is a
rear plan_yi A i i tio f ,s.on a circuit board in
accordanc @cﬁ%%?ﬁr‘éﬂu{%%ﬁcﬁﬁg%%@?%&@ ngtﬁ‘? %régeglE glgf gﬁr{msnl’ nvention; [0048]

Fi gure 18[0(85h sdfigietlibds 8 haghified efoseséutionaiBlidw pf theepsol haakdendcheanism[iR049]
Figure 19 is a cross sectional, view show nn%ér: he structure of a nold;

[0050] Fi geroedance witBwdhird gmbedipens of the prosemidventioicess; and [0051] Figure
21 is a p kal 4 Rer ' | : Eahag in
accor dancgé%!éflh %g@ﬁ?gdggﬁﬁ%gﬁ%%o%b Emegél%@gggﬁg fic%gﬁt%non; DE%'%FFLED
DESCRI PT| @bar@in d¢dardaREd-wiRREL thivBChibbEikcEt of 6 pRjsciBahentiest enbodi nent s of

Ll presepiyvention | now b Sxplal ned L el erence Lo b,
circuit board in accordance with the third embodiment of the present invention;
[0048] Figure 18 is a schematic diagram of a hot melt processing device;
[0049] Figure 19 is a cross sectional view showing the structure of a mold;
[0050]  Figure 20 shows the steps in a hot melt process; and
[0051] Figure 21 is a partial exploded perspective view of a spool brake mechanism in
accordance with the third embodiment of the present invention;

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0052] 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 only and not for the purpose of limiting the invention as defined
by the appended claims and their equivalents.
[0053] FIRST EMBODIMENT
10054} Configuration of the Reel




di scl osure that the follow ng descriptions of the enbodi mengqy qf Rt ?@é
present invention are provided for illustration only and not

purpose of limting the invention as defined by the appended cI a| nms and
t heir equival ents [ 0053] FI RST EMBODI MENT [0054] Configuration of the

reeor di ngltoss T TR and Fight S foafthrie Bt Grofaif S SRR b

- bearing rﬂﬁ'prés@ﬁt indritiofi a4 tovad dﬁﬂllﬁaﬁ@feelf@ﬁbﬂd&ﬁuﬁgr'fﬁﬂs redlllﬂidludbs agdhandl e
2 for rotating the1 £ool that is disposed on the side of the reel unit 1,
cf

and a st #pit drakpndlorZofor sptpting tha gpem! st isdisposed on ts ikt die eplamnithandpde of
th |
doﬁblr :ehanglll &ra%3‘"f§r th%tlﬁgﬁﬁ%] tﬁ?t%¥ disg%gglgg-{%?s%% rkﬂ{e?oofﬁhé %8 aﬁ%h%nt(})lgs 2b t hat

are rotathamllieermunted to both ends of the arm portion 2a As shown in

Fi 2 t | t t d of
haodl & onEoPeLo" THRandid }is ot 1R dAokis-alerrAng TR AP shRF ST 0.
[0057] The, &%?ind’ég bb tHat | 'a1%’ ro{a%/elgm'téﬁ C}o W dheenat o?th@%ﬁﬁ ?oﬁ%@aa%sas'ﬂo%u m num

alloy or a nagnesium all oy, includes a frane 5, and a first side cover
6 and a saclgured, the armwtrtloma i abn-aoetivdymeutaddo it indsifddendte shafe3,r ane 5.

A spool or. W n f| S tati vely nmounted on a spool shaft
20 (see FF”@‘L’rSgaSF}ne ‘Itl:l E%tt%‘?gﬁﬁfluﬁ ‘When viewed fromthe exterior in
the spool [m3aft dFHeQ@élhﬁﬁl ik ®r Eddngile, ThaAR FQ\RdtalGutiBasdn fAbhdund Alloshrre, and
t he second side cover 7 is formed with two di sks that intersect each ot her.

[0058] Asmagnesinm alley, god inchudes h&amgdiornd 2 firsh sige g 6l and@rseqondapide C‘@V‘Pfevel

wind mechanism 1 r yer
functi onsaa?li% téI trﬁgﬁe&rog)sot%?mﬁg ftﬁgﬁ%m ?’he""mﬁf"ﬁd’lp&in ﬁlﬁg hb%e I evel
wi nd nechaatbvelylBosaed 68 alsPodl RhAODO(3¢e Fi/guF@Iz)fmﬁae th@ rédl weitdr OMheh vibeed pool

12. A gear, mechanism 19, a clutch_nechanism 21, a clutch control nechani sm
22, a dr a§ormeibpsnicans mibe snng! shaftedirection demiisbidaeRNsa RIS HTRer inshapsiaosed

in the Spafeg, OSBRI AVBET s rf@ﬂﬁe@yﬂ?ﬂv& HFS ShAOH r&hﬂ&gﬁ%ﬂ%& 7. The gear

mechani sm 19 transmts rotation orce romt han to the spool 12
and the | i8] wi Adshosahariigne I&hefpmaldlzmdhtchdmitermv ande keanl wind22 control s

the clutch chani sm in ac ce ' t he eration _of the, clutch
over 17 meqEatiiagS fesmsehsRenase oy fhe SRBaEs 1 iR Rt iSelc o
mechani sm2fwaeq MRty ﬁ@lﬁ's!&hgtlﬂ@ dn83hSkd GAind RREhAKEHN S sedBER UniBrmRool 12
rotates. In addition, an electrically controll ed brake mechanlsmgan

‘exanpl e of\wmd@slbn&knmgou@d/ﬂ@épocaah Hageas areokanisno 1 Preecleiech meghatism B Livhen
casting t hﬁltch conlcropmechanlsm 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 brake mechanism (an
example of the braking device) 25 that serves to prevent backlash when casting the fishing
line is disposed between the frame 5 and the first side cover 6.

[0059]  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 is




line is disposed between the frame 5 and the first side covzrq (}ﬁ&%ﬁ@q] The
frame 5 includes a pair of side plates 8, 9 disposed such tha e

di sposed 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. circul ar eni.n I 0 APR ZOES forned. sli,ght | bove
Phe. cent sforigrd HiNIE RhEv o, RE EtarbeifesiTe ot f dompobapPB Ao Tg M Ra b (P a
portion of pdfien befle rélivhity ik ScréwER MRS the Hpenihf®a.0peni ng 8a. [0060] As shown
in Figures 3 and 4, the spool support portion 13 is a flat _and

appr oxi mei08py] c| dsetiowndn Figuras@randdk thegnoeltappors peréipad hao? flat®dnt ed in the

[ 8a. A. I b [ ' ' Aol
e 0 SR Bt 308 WS AR TL b PR OBy L Ao BE LS o

t he spool wbURPBEkingatédmiodadionohtar 14 Baidhbjetto adward ¢ metrilyoformedin thel y
support one end of the spool shaft 20 is disposed on_the inner gerigheral
surface ofentmbpastan phgywall periendde o thepore) sypparkporfian AddAhegrng 209 thekt i on
plate 51 C i i i 8 : bot t om of
Phe. beari 1o 10 Sty AbpERohE eha BFERSRAERALH) & BRURAN BB kel %W th the
beari ng apsipiend airfaes of fertchtm: dototynotedmns pation 14 elreadditivg, a ifmgicdGdate hat i s
made of a wire material. [0061]. As shown iﬁ Figugoe 1, %’3{? quBfgr connecti ng
portion I>talt Cﬁ%’lﬁ‘ﬁtoéﬁt“?lﬁn? 1§74 1S BloyRted 98 e Rotiom _ be the side
plates 8, ,QonmMiliafolpbioR41 TREbeiH J6834 er%&@@dwﬁﬁmﬂ?acc@ﬁﬁﬁdd@ﬂ& 1

are disposed inwardly fromthe perineter. Arod mounting Teg 4 that is, for
- exanpl e, pertien dft bx nmans pf sretdiniag ring 2&¢ that isumadel dfeywissharaesitlends from front

to rear i i vet ed,t o t.he.l ower, connecting..porti.ons,l. Qb to
rount -t helt08b] ' dEstRaif g é BRBESH AT horiPR Iodis RoprBRP R ELHER: L0
to the si gRn®hhe perifktciBEMS stk psaELYY ITBRADLp&ir of fHt afil) B4R ldwericbendctiggr es)
that are 1nserted fromthe second side cover 7 side. A circular _opening 6a

i n whi ch Boieak E0tsak disnoseddpwardly lemdhe preimaien ohyod mowtingdeed thak iss Bined i n
the fi ' 0 A Fi h
AR e Y e e e

t ubul ar bebéicd tclthb 1bedrwesnecting pbitions Il 0t gad pawed nsoub? the redlhe adishiag rod.
peri pheral surface of the flange portion 12a on t | eft si.de of Fit?ure 2
is di spot®§2s0 tHstfirgt < wﬁ?réa’spscreéﬁeéﬁ@%heo%d@c ateiShydpedns Of SHEW ARCTANES of

th i ' : ¥ A g
e openi Qﬁ“\it )@/ﬁ‘?\flif(\@ dtﬁE‘ figneS Vgt ér?lrgﬁrg%’dtaﬁ%nd tftlﬁﬂ%tcéﬁ@gée coWRE7 SRROIA diteula?

non-r ot at to"the spoo passes through the i nner
peri pher abpaiigetnin bl a brak2iswityh keetnd3 @lescribed belomid dispased ssdiomagdeial the
coupling. _The, nmet hoqugf attachnent is not limted to serration coupling,
and ot hef'ESWSIPHY Gret hods such as key coupling or spline coupling can be

enpl oyed #5064%! | - 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 fixed to the spool shaft 20 that
passes through the inner peripheral side of bobbin 12b by means of, for example, a
serrated coupling. The method of attachment is not limited to serration coupling, and
other coupling methods such as key coupling or spline coupling can be employed as well.
[0064]  The spool shaft 20 is made of a non-magnetic metal such as, for example, SUS
304, and passes through the side plate 9 and extends beyond the second side cover 7. The
end of the spool shaft 20 that extends beyond the second side cover 7 is rotatively

supported on a boss 7b mounted on the second side cover 7 by means of a bearing 26a. In
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[ 0064] The spool shaft 20 is made of a non-nmagnetic netal sgc@éﬂ§% for
exanpl e, SUS 304, and passes through the side plate 9 and éx ZE%yond
t he second side cover 7. The end of the spool shaft 20 that extends beyond
the second side cover 7 is rotatively supported on a boss 7b nounted on

t he second, side cover 7 .by .mean f bearing 26a. 2 AP 05

2ddi £ 1 on, T ERGIE 549 3 HEREO D aeR 28 RERin gy e SR S BRor t ed by
means of pdigingD6BES AchcABdY ADveE.e kg Aehnadde\tRrtich 10arig forhicd ietheceior 6l on 20a
is formed in %he center of the spool shaft 20, and snall dianeter portions

20b, 20c theapoc]shafs 2 pod smallidjanndier postionsgs. 20zchat appwipapred by the deyiigbot h
ds of t i ,
oxanpl ¢ s 288 2 B0 ot ML ocbl B, e aebihe teRhas ¥R 2k’

film [ Ofe5for Exariple nde of SHSHEQNRIt ha®bdvhni cogted ovifhi aosvridbidntrésidtarg dilmes t o
nount a nmgpgnet 61 descri bed below) .is fqrng tetween the smal | dig ter

portion 2806ahd divethemQye 2 MASNSEMOHNRE RTHAN hSCFYRS 19 Bropng gt Ok gur e
1, and ha . Is ' 64m ﬂiﬁ't I ' ter
portion 2@1(:6%;%%&?%%“{3& t g«f}]b{:tﬁ\gﬁ:? glr%gsgﬁqi ams%t%r pé‘?l?i@%cﬁﬁ%gé gl};\gernrggnet

r et ai ni ngdipoweter port@# 208 ondims lefitsatealf Fyguire X sahdthas tiheutendinmetenthanisi laggepor t i on

20d b f ratj oupl.i f le,. and i ti
mater al RO ducp) GpBetr Broon 20p A sraelen iR abe BraeolemE LR Rate o an i r on
material  gaghet dstainid dooddd 2ERGoRNS b fixel8 thd MARRE nohehdbdtdow20d bpn 27

is a rectangul ar nenmber having a through hole 27a formed therein and is
squar e shmgaus ¢fisexaivgscospbng, dor, exampla, ned issgmegnetio matdriay formed by clrotolesfasses

t hrough the..cent er, of the neti G retainin ord;i h of
2t aoh ngPEERERiekeh 2o PERurTRRTg harbb g PR Rl fugeddfo SR o e
coupl i ng, napket éthRINCSUIAG PDis dvetianddarstiehbahakiay achiopth hole @7a Spticde
coupling can be enployed as well. [0066] The right end_ of th% | ar ge

di anet er P&rein and Boguae shaped ipergps-aastien. and theqmagnepmorptingeRber20d™t hr ough

portion o g;eﬁ!? a6 : ﬁh@ﬁ% . i cRnpart of
t he cl ut chagrsrec adrkl%gr%}mﬂ |sr%?}l%2ga@gn§ I'S g?g{tfoglnﬁ'T gqlgﬁg%%gfﬁdg%% % n 29
passes t hileugdpnet kReihiag gentieaivatos tinpied to sarafioa calping, artdsothiéraeplarg and
projects outward from both sides in the radial direction, [0067] As shown
"n i gur emsthadh sueh a3ikek Spurfine of spline caunfra it EemAREES Yt he spool 12

and bet wegipgkiie raaridREhd 8fthe Hred BRNRA poRfonD0H 61 Meahss! Baft 20 isldi§pdsbdit ch
| ever 17 slides vertically between the side plates 8, 9. An engagenent

shaft 17aaispassiltrangh yorfion adiewidetplate feandlanteopagesent pin 29¢hattfornst st of  t he
lutch | 7. wher e .t he. handl e | nt d he. si d
ol ate o et AR 2 BPRNe s e PR chneEne PRET B AT Iblgy °'

mechani smdarge diameter portion 20a along its diameter and projects outward from both sides in

the radial direction.

[0067] As shown in Figure 2, the clutch lever 17 is disposed to the rear of the spooll2
and between the rear portions of the pair of side plates 8, 9. The clutch lever 17 slides
vertically between the side plates 8, 9. An engagement shaft 17a is unitarily formed with
the clutch lever 17 on the side of the clutch lever 17 where the handle is mounted, and
passes through the side plate 9.. The engagement shaft 17a is engaged with the clutch
control mechanism 22.

[0068] As shown in Figure 2, the level wind mechanism 18 is disposed between the
two side plates 8, 9 in front of the spool 12. The level wind mechanism 18 includes a
threaded shaft 46 on whose outer peripheral surface are formed intersecting helical

grooves 46a, and a fishing line guide portion 47 which reciprocally moves back and forth
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[0068] As shown in Figure 2, the |evel wi nd nechanism 18 is _di sposed
between the two side plates 8, 9 in front of the spool 12. ZTheARR\el5 wi nd
mechani sm 18 includes a threaded shaft 46 on whose outer peripheral
surface are forned intersecting helical grooves 46a, and a fishing line

i de portign 47 i ch.reciprocal.l ves. ba nd fort 0 APR.2 on
The t hr oot shikdtd ot 46 e 3piy bR iR, dbe Pihendhins hprtafblngR B e
threaded sBadthtikly s né&%ﬁéﬂaﬁ@uﬁg&ﬂp&@bhﬁﬂs,m Bhhdd SHpp eide phidsts, ons 48,
49 mounted on the side plates 8, 9. A gear nenber 36a is nmounted on the

ri ght endAdfatmembenSademoyniad on 48 tight Fndof e shreaded shalhdo feligvieended 36a
meshes wiph aﬂ%ﬁ%&b&%@?ﬂesﬁgbwﬁlpggeé{%%e + 280 ﬂ}gk %ﬁ%ﬁ‘%&%ﬁnﬂhe&&? handl e

shaft 30. 'S configuration: r éade ates i n

associ at i e handle Bhdfh®0.r Whidtthie Rosfigirittor) thedheadddashhft 30 rotatet headsodigtion ndi ng
direction. [0069] The fishing |ine guide portion 47 is disposed around the
peri phery theyotion @f therhendle shaft 36 in the lige viading dirgienspool shaft 20
direction a i 5 i AheRAIFiSla9 M i n the
figures). [Oﬁz%mst ﬁglﬁq%@lgﬁieng%u{o%%g nezir% %gﬁpgseggat&*&g@ég@g% r Bﬁ S entire

axi al | enghalft, 46aand ishmidgdiin ehespadlishafs 20 idepasmdbyaheans of heifchnanle d3shdht 46.

A t t sh in the fi whi ch ith th
el i cal - oBU80 St GeLhoL s i SUBFY) AuRRICHOLHE Pine Terdhi g i fHEvEU Pt
portion 4gs ande LG RhAGAIMLEBYIES sRACHK dipBsbd bl He ThiehRdSRIR L6 S hAf t

direction by neans of the rotdtion of the spool shaft 46. e’[&.0070] The gear
mechani snerggementuakesben (fstiven ghihe figdes) whichiengageawith 1the hetisal greotelie

handl e shaft. 30, ..and _a tuhul i,ni o ear, 32 ..th shes with the in
Gonr 31 Hhbis Tz G nniie Sadhe B B it Pbh 2 P TR el BT IR § ana
t he secongh@ici i MeSipodt shaft dire@icdiynéad of HRotaibabf (g sheoltsheft hé.ne

rel easing direction by neans of a roller tyze one-way clutch 86 and a

rat chet -t J{80bne Thpyecar meeingm 19rimelugpa b haft 30c e geer Abfinedtp theet ween
th i . - I i
Fotattvel e SR ind s R BEiGPARL 8 WU esti will i BRUDGHPRT, He S

shaft 30 hamllé stefiBag rotaweiamioanta 3n thdidelplaitiPeardithe sezondside 3@vee X ®rds from
outside of the side plate 9 to, the insig_e thereof, is a. tubular nenber

t hrough wATahiPiterldraspEriatingahe lins rgleauing diregiioniby msumbyr Y™ HIRE CSFREY  shaf t
20 so thapyhdy ﬂéan%vﬁﬁﬂéﬁlg%@?lﬁ]é‘%%&hﬁh 37 11%E bhlbuch Bruadilid is bunteae | e t

side of the pinion gear ure I's rotatively and novably supported
i n the axbeiiween thectcond sdde dolver 5 amntbthe phadle saft30. iBansaiofzear PaardtagvedB on t he

oL 02 P 2 o) MBI S50, 0 L TERE Bt e RS S gREE, o 200

groove 32gcRnshisrhezengagenent pin 29 formthe clutch nechanism21. In
[0071]  The pinion gear 32 extends from outside of the side plate 9 to the inside thereof,
is a tubular member through which the spool shaft 20 passes, and is mounted on the spool
shaft 20 so that it is moveable in the axial direction. In addition, the left side of the pinion
gear 32 in Figure 2 is rotatively and movably supported in the axial direction on the side
plate 9 by means of a bearing 33 on the side plate 9. A meshing groove 32a that meshes
with the engagement pin 20b is formed in the left end of the pinion gear 32 in Fig 2. The
meshing groove 32a and the engagement pin 29 form the clutch mechanism 21. In
addition, a constricted portion 32b is formed in the central portion of the pinion gear 32,
and a gear portion 32c¢ that meshes with the main gear 31 is formed on the right end of the

pinion gear 32.
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addition, a constricted portion 32b is forned in the cent2d AP@Gr808n of the
pi nion gear 32, and a gear portion 32c that nmeshes with the nain gear 31
is formed on the right end of the pinion gear 32. 2 0 APR 2005 [0072] The
clutch control nechanism 22 includes a clutch yoke 35 that noves in the

spool sh 0 diectiogn. |n addition,,the . clutch,cont Bﬁ hani sm 22 al so
hel udes WOTEY u; ahE ErhBL RS LR R B B SRR 35 bl BRI, C urne
t he cl ut cépoBRghRP0OIReEdon. TR 000! e cRikdUontkdl medhahem 1 alid@chideea W ndi ng
direction. [0073] The casting control nmechanism 24 includes a plurality of

friction grighseumumeghdnisa (pptsbiong ie s fimresymdiichrties tclpich meshansm 2b

di sposed f . : . The braking cap 52 serves to
adj ust th@‘p?’g‘?’{c@e\%ﬁ‘?%ﬁ I?ﬁ?{gﬁgt@g}%ﬁr@g{lﬁ%ﬁl}géﬁg tleo-é' 51 are pressed against the
spool shafin72P. Tihe cheing cbfifréltrhehapkmat2d ihdudes anplumatindfifristiceplatesS s mabl
support portjon 13, [0074]. Configuration O, The Spool Brake C ism
[0075] As?B cap Of; dhe Hictign platesy are disﬁ@eéﬁagﬁo%‘?“éiﬁ@f ﬁ“@c“ﬁ%‘:@ﬁ‘? 38

i ncl udes : ' i : I

cont ol - upys P35 cob 3t erEl b et e E B Al PR R ARE, Sos a0 1
arranged #fminsethe spoa shafod0. TR left dridtiva plee 51 irmourted infide thatpab] spadrt speed
sensor 41 servig to detect tension that is applied to the fishing |ine.
The spool PUBARAGI unit 42 electrically controls the spool brake unit 40
with any poeapf @n@blr B0 NBESIBraf et Misht ake switch knob 43 serves

to select the eight” braking nodes. [70076] The spool brake unit 40 is
el ect ri cal00y5tontAsothpwe in Higuwreside 4tand 7sthe spool brakg meghpripmiZSrinclades@sppeli t y .

The spool  brake. unit 40a i,S_C Qsed.of a rotorel. 1 ncl udes
four  hagnetk? S 4. drsbind SpbTRRRE 41 ol fitio St 72 el 8% i

di r ect i onknotf 43urTHeGipbs! Krke e 400k @relh Gd R erkcapROSIobE12 il theted upieldi pher al
sides of a rotor elenent 60 and serially connected to _each other, and a

switch el Ehertatenal peohsenponsdt seres da desectiensionshatinppnlipd &y thedishing)lipe.

connect ed j : i tral.g the
Spool 12 B pioA Pt inff B BRERREHy SRR pdtl BRI UOMIUEANERSE | e

rel ati ve eigheliraking nivelesyaad theterakeegriehkn6d 4anervedie select thé 2ighobraking of f with
the sw tChoﬁl enent 63. The magnets 61 have approxinmately the same | ength
as that of%ffe nagnet retaining portion 27. CQuter surfaces 61 a of the
magnet s OfomEp arRrsBapaHaldlfit A5 tReR{IcAleNER o fidke HR3podinialtyng f or ce
generated by 1he spool brake unit 40 wll  increase in accordance with the
| engt h of geremasingledectrinityc Ahe lspond prakg 3mit<0a s composed of a rotor element 60 that

includes four magnets 61 disposed around the spool shaft 20 in the rotational direction,

four coils 62 that are disposed opposite the outer peripheral sides of a rotor element 60 and
serially connected to each other, and a switch element 63 to which both ends of the
plurality of serially connected coils 62 are connected. The spool brake unit 40 controls the
spool 12 by turning the flow of electricity, which is generated by the relative rotation
between the magnets 61 and the coil 62, on and off with the switch element 63. The
magnets 61 have approximately the same length as that of the magnet retaining portion 27.
Outer surfaces 61a of the magnets 61 are arc-shaped in cross-section element 63. The |
braking force generated by the spool brake unit 40 will increase in accordance with the
length of time the switch element 63 is on. |

[0077] The four magnets 61 of the rotor 60 are disposed side by side in the
circumferential direction, and the polarities of the magnets 61 are sequentially, and inner

surfaces 61b thercof are planar. The inner surfaces 61b are disposed so that they are in
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[0077] The four magnets 61 of the rotor 60 are di sposed 52?3 g?RS?@B in the
circunferential direction, and the polarities of the nagn a
sequentially, and inner surfaces 61b thereof are planar. The inner
surfaces 61b are disposed so that they are in 2 0 APR 2005 contact with the

outer periphera ces o retaini rti spool
shart o, CBIRhSundt! SReRePhaghSr R RSB el R o i hapec
and pl at eshaPBP E¥bile aids o iRk 8gebas 1 eﬁéméﬂpagedafeawmd@sma@drmﬂpmnet ic
metal such as, for exanple, SUS 304, and the cap nenbers_65a, 65b are

non- r ot at $18pgd SAPUMEIBRETS B2 5D thag Arsrmadeaf ginonrimagsstie metal suchas: for pxaspler ¢ o
the spool Iﬁ%ﬁ)& a4 tth@a&)alﬂélﬁbérQ% gﬂﬁfél}o%]ro?a&ﬁ%h( ﬁm%hﬂfe@?@th@ﬁ%afgﬁ& menber s
made "t , the asse y

65a, 65b are of the
magnet s Grktabxmhgpbhmszliomkh&blaa‘cttﬁﬁe elan)l bleafnd(] eBerasieahe wiapimu6l meakeni ng t he
Tagnet s GRS CoRduaNBTy S aiobial HeruaedEm § 00T I eI rdk AR heen
the |eft haes) Bht ttﬂ@ 86l PdanbR ol e WS WiSleniBARE NG 26D s
2.5 mﬂor%}ggatgr. he ga r%gr?g 65a on tnEe rg t si de of eFl gure 4 is

i nter posenhaglmtméemeDﬁmesn@metséﬂmdmhetmpamtge sttegte Ethe poagneto 01 a8ier of t he
spool shaft Zg t he %cﬂnet nmounting portion 20d and the magnet

retaini ngasﬁfﬂ“ ]iyd’ﬁn FIECEh |inits the rightward noverent of the cap

nmenber 3079ﬂhe/ﬂ1%@'§:@ BetvBHRRY (R Cnd Surfded OF 8 rhabnel& 1liBFigusé dlandthet he
cap rrenber 6 and di sposed between the cap nenber 65b and the bearing

2|6b Thfa bresing r26hﬂm%érmr5@r g@atenalihe ¢aponemberdgaenitke nghtsideal Figskadés by
t | SPCC
(epleg X ;;’_ el'.sﬁi “c')s% %Stw[f) &rl%gsge ?\I:vgé{{ 'ié?g]ﬁ%é)%la@&ehéé?ﬁon 5?5 ‘Sf @ spéc}i%ﬂatfﬁo

e-shaped sl the maggetrm@gltﬁg poktiin 206 aﬁﬁtﬁmlﬁdgﬁwrdtdmmg @@ﬂionmaﬁvhlcﬂmmﬁme
washer nenber 66 has a thickness betvveen 0.5 mm and 2 nun, and the outer
di anet er thedichprard gnovemeneeiths e membatde, of the outer dianeter of the

bearing 2ffp70] t A s nflinfdel 64 sﬁﬂf)ﬁ{ted for}ﬁe RE2L 4Gk REBayth 1919 pigar the

magnets 61 to becone nagneti zed arrangenent” o e magnetic
washer 66disBesedbsevesh thehuap mérhben6bb ai]xbthdlbbﬁmrtgﬂ&b f’Hre wdsher nraglmté@ i$1 to

have an i np on the abilit ool . 12 t tate whepn the spool 12
ot poel ool npasue matedal Rl et pesniceriliBdu et g E hear 1 ng
26b. 1n adgldriaP8uchiab SPWd (p1e8d)S ThB SvaShdrimhGibhelr 66 M reldhsed bddd o€ Gl t 0 becone

rragnetl zed because the distance between the nagnets 61 and the bearing 26b

is 2.5 mexample.cateeshapidegitingrisg 62 Wit G8mpuntedtarthe dpanh shade2(. nHee wishet pher al
surface of t sition at faces the et and is
made fr On{%ﬂ%bﬁgﬁ?s a tr%c?(gﬁsga %yegﬁ@é clt i]mm, an& ?he outer drTz?ngeQer ﬂsleI‘QOf 18

between 60% and 120% of the outer diameter of the bearing 26b. It will be difficult for

the bearing 26b disposed near the magnets 61 to become magnetized due to the
arrangement of the magnetic washer 66. Because of this, it will be difficult for the
magnets 61 to have an impact on the ability of the spool 12 {o rotate when the spool 12 is
freely rotating, even if the magnets 61 are disposed nearby the bearing 26b. In addition, it
will also be difficult for the bearing 26b to become magnetized because the distance
between the magnets 61 and the bearing 26b is 2.5 mm or greater.

[0080] A sleeve 68 is mounted on the inner peripheral surface of the bobbin 12bin a
position that faces the magnets 61, and is made from a magnetic material formed by
electroless nickel plating the surface of an iron material such as SUM (extruded and cut).
The sleeve 68 is fixedly attached to the inner peripheral surface of the bobbin 12b by a

suitable fixing means such as press fitting or adhesive. When this type of magnetic sleeve
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el ectrol ess nickel plating the surface of an iron materi al ﬁgﬁ? as._. SUM
(extruded and cut). The sleeve 68 is fixedly attached tc)% Rrad5

peri pheral surface of the bobbin 12b by a suitable fixing nmeans such as
press fitting or adhesive. Wen this type of magnetic sleeve 2 0 APR 2005

68 is dis opposite the magne ectrlcal br ake
ort oi ency AR Spebdic A mIBAREST chbisicRL EGRUSR prdFRRE SicBel 861

conver ge i@treadd bp@mse iap@itig Tk TRom BR) heRR. 61(88&kbe dhend pisk shrbdgtathe of the
coreless type, which serve to prevent cogging and make the rotation of the

spool 12 il ?h Furthernore, a yoke is not provided. The coils 62 are

wound i nt pro I s j res
face the [%Oﬁtgnet )sﬂl 1% (%e%[;’ g’?g}és? gf)eé% I Eé‘ivglghzsﬂ% @Ee‘éﬁ%%@% fg% %ﬁ of the
magnet s Ghe rothgon afule spmol 52 srﬁaotar Furhkerivald, v yokaizawt pbvidedd The thilsetitee

t hereof are connected.to the swjtch el enent 63 The coils 62 %re curved
al ong t heVP BRI ARRTOXINATS eqtangy SlﬂarPéS i the svrapned carecvigesfaestithat  are

substant i xﬂbéﬂétsc&%ﬁg}é ds Sl 'ihsid%stﬁ@ﬁzta é?xctﬂb?‘dsﬁﬁ% mafitd 615 T b ddi8

di stance between t er surfaces 61 a o he maghets 61 and the coils
62 i s apprdxe serialyyoumictal and Bl avdsgherebf arbicennetied t(g‘dp smh/ebmenh@?’ coils 62

and t he nets Q1 dur| rotation.can.be unif i f our
SOl & oo TR 60 tre iy AORE Bk R ngaigh ot erptold bRt s B4F o) Sor
69 that ige mmﬁﬁllﬁc&ﬁ%tﬁagﬁﬁltfe@eﬁﬁb%é ﬁiooﬁﬂﬁh s@&hatfﬂ%dﬁ%ﬁéaﬂe@weeﬁltﬁe 304 or
the like. The coil holder 69 is fixedly attached to a circuit board 70

(descri beant@reugagestiact thegnagnetsibd a@éfd@ﬂ cogls 92 fioappuenimatedy v tHegausen

Figure 3, rate i t.h der to
chow ¢ he. B85 RELEST ¢DolSed bRty B1 uling RIARH cob B RelyBenfiC
circuit h@aﬂnehlﬂda e domrecotlh 62 e Hekd ﬁ%al@deaayrmm ﬂﬂp&haﬁd}ﬂat@@ﬁapﬁgﬁﬂ!tl c coil
hol der and t he magnetl c flux fromthe magnets 61 will__not be disturbed

because tlpfé &% thaids made elon nonsmagpriicrnaiprial spdraspiog suamelenglds 304pr theoos 2]
The swi t cfyel-BiEat ffick BS ;iﬁu%geﬁly %t%%h%%lﬁult H¥RaPd (géécﬁke&ww FET

(field ef ect transistors can swtch on an I gh speed.
The seri afolrms tlmcspnﬁcioaﬂlohmm@ @Potatheat coFigert % thet cildmdder ¢P as MuBMtcdw&h of

the FET 63a, The swit is.als unted to the circ board
70 [cosahbines ihpidhin TopaBacal or e GrENEFeL Foiesrshaimis t

reflecti ofetPat BALEYD BecaAR! 6 3bilSHY it ndudld dunké Hé’tﬁﬁla%nétkgd%ﬁl HoRdek '69” and a
receptor portion, and is disposed on a surface of the circuit board 70

t hat face@dtthenfagaﬁgeﬂtp:o&@m@hﬁ magnetsf 61t widl mqi beldishzbedrbecaust-theicoil helderd®n 71
is forned e of the flange portion 12a by a suitable

met hod sdgﬁna’élg ln??ifl?lhénag %}:ﬁg}?ﬁﬁ‘%a sticker, or attaching a reflective

pl ate, anm08EY vedht@witch element 63 includes, for example, two parallel connected FET

(field effect transistors) 63a that can switch on and off at a high speed. The serially
connected coils 62 are connected to each drain terminal of the FET 63a. The switch
element 63 is also mounted to the circuit board 70.

[0083]  The rotational speed sensor 41 employs, for example, a reflection type electro-
optical switch that includes a light portion and a receptor portion, and is disposed on a
surface of the circuit board 70 that faces the flange portion 12a of the spool 12. A read-out
pattern 71 is formed on the outer side surface of the flange portion 12a by a suitable
method such as printing, applying a sticker, or attaching a reflective plate, and serves to
reflect light illuminated from the light portion. Signals from the rotational speed sensor 41

allow the rotational speed to be detected so that tension can be applied to the fishing line.
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reflect light illuminated fromthe |ight portion. Signals Z0mpRheQns
rotational speed sensor 41 allow the rotational speed to be detected so
that tension can be applied to the fishing line. 2 0 APR 2005 The
rotational speed sensor 41 is a conventional component that is well known

in the ar erefore, its structures wll not iscuyssed ar Jllustrated
I deta | THRouTiRne oakscnidrlh AReNehRoth comBnrom el isSIORESA TR M e
braki ng npBE@ed) it etri@tres Hill abybeadiSeusded®r ilQahed if\Getain BN, N Figures 4 to
6, the brake switch knob 42 is rotatively nmounted to the spool support

porti on 1@084he dhglbeakewmiich kreloh sProvidediscihat the brakingripeds candedeidR- shaped
knob uni t ' ' . 8t} t 74
that 1o el s 1bRI{TPAE ARy AILAG! s, iebke BBl RIRAR | 7o

The r ot at monnisth&f the dgod Bdppdrhorkiow b3.uThd brake swiechiaiobai3iihsludesr foedxdmplensert
that extends _outward is forped opn_the outer

I ding. AK [ J
sur f ace. of dhebukdimahngt 9}5‘ that S made o asalatic FesionantpEntieg shad 74 ek 1s
peri met erm%%éﬂﬁet‘éﬁﬁﬁ RRLHEDin" R céﬁeﬁ&?%%%@]b' %ﬁﬁﬁﬁgﬁlg g}(’)‘%\%isg %‘Eﬁ‘.k?ﬁ?@?ﬁe din

brake sw tch knob 43 '‘easy to operate.
one end othetkineb kniv 33 porritarily78emerhlly insers irioffing. yA knobpartien 78a tiat extemdss 75

are fornmed o site the indicator 73p. W th a upif.orm spaci.n around t he
per i nejterf”ﬂﬂ“pa’?‘ﬁ]é fm%hﬁauﬁeﬁS‘F cp 1ih§tk_“€]69’é1? Q%twlsef’ ﬁ?efié’gﬂ@ HERREd such
as  print 50T petintdlerdf$hd BB portily 7R KEREvERABafa I HAD BRlR GhestapNd set by

rotating the brake sw tch knob 43 and [ining up.the indicator 73b with one
of the naswich7giobl43 easjoiotdperate.an i dentification pattern 76 is formed with

a unifor i ng,.on ith k surface of the.knob, unit .Z3 by.a,suitable
et hou sl FRSE' phRolefos T30 RithEEHond spt SEiné 18 pillioh 753 abdisBiighly
rot ati onatomRasd. tikight mhrkt 16 aky fokedbaposite i dididtor 73bBwith a\/ﬁhj%hrpsiyaaiﬂg of the

braki ng nodes_ _have been sel ected. The identification Battern 6 i ncl udes
three typ&8ugd thegsrimsier of sawening 63 in ths {irsticorer sl aruigbleaacthabmichand 76¢ in

t he rotat] i i T i, 1.2 t i i 1
hat chi ng %I?\&t eglvvolag% étfyg{; t %@;%ﬂﬁgﬁkﬁ&%pgﬁ r'B %Zgé‘ctgcﬁ%ndl As? jt E%M%(@%B%ﬁage
- mrrored switdhalombtd3amdrimingagt the indidutor 7Bbavideaenst thadntieks 1757 GbadBtiod, lanst r at ed
with hatchj ng.on the | r.right portion of Figur , and_is r exanple a
ot tern ¢ RetRAgR FERera A 1 RS Pty Grp SGRRin e Garh e g DFRBOR 1

. pattern 7ggt i$uj hlstivdblmgthoWishdh 4" ﬁ%ihgl%m%%%ﬁu&r, zﬁid%fv%sﬁ)do e for

exanple a gray pattern that reflects only approxinately half l'ight.
VWi ch of rdtaiceabpasiticevadithe rkbswiltdhigobddei.¢. swhieh ef amdofche btakingdenddsf i ed by

t he conbjnation qf .t e .t.hr es, of _patterns 76a - 76¢._.Note that if
one of th avﬁa‘&eFléFﬁ%cwggfhe-ld%f,ﬁecﬁé%rp?%@r%aﬁgch@%ﬁ“?ﬁww&fg%ﬁnﬁhﬁﬁedm, t hen
the back fitit {®@dhitédas 764)TBb,UMA76€ n Y otaBEnN ARECIRS. IThe TS ANSABL €

pattern need not be formed thereon. ]
lustrated with hatching on the lower left portion of Figure 6, and is for example a

mirrored surface that reflects light. The second pattern 76b is illustrated with hatching on
the lower right portion of Figure 6, and is for example a pattern that is black and thus
reflects light with difficulty. The third pattern 76¢ is iltustrated with cross-hatching in
Figure 6, and is for example a gray pattern that reflects only approximately half of the
light. Which of the eight levels of braking mode is selected can be identified by the
combination of these three types of patterns 76a - 76¢. Note that if one of the patterns 76a
- 76¢ has 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.
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2 0 APR 2005 [0086] The rotation shaft 74 is nounted in a through hole 13b
formed in the wall portion 13a of the spool support porti ob {13PRap@l5i s
engaged with the wall portion 13a by a retaining ring 78. [0087] A
positioning nmechanism 77 is provided between the knob unit 73 and the

posi 11 ont KB hocritiraifon 814 f retifradn g iRueL e L RRBSLERE posi ¢ 1 ons
i ndi cat i ngorkibg 1sa Bhihe lspyR Istippdrh it 1 3, 85X h E@cdtwbi@h hfe&kalgmnmﬂma
?‘V

gener ates sounds when the br ake sw tch knob i s rotat The positioning
nmechani snierningeingd8s a positioning pin 77a, e| ght positioning holes 77b,

o BT TR e FOSAEH 71RO GRB Beh 8,08 ATBVIAE s e coessed
posi ti oni ogehairfse ¢ ihe veiligagtonM IaoftthesgooPsupboit Pertipasit iTeipogitiphing 77a. The
urgi ng nmenber 77c_urges the positjaonj n%rlg%l n 77a toward the positjoning

hol es  77bmeghaissy ] pp%ﬁ?nﬁgh%bwkqwtﬂs@ At agyaitiens wdisadng e gight }?(YP]édes a
smal | di aggf ﬁrgééﬁé}fh RB3hd bARing qn '%&%{e Qéglsbﬁi’ds%eﬁ th%br%ﬁ@&v%cht Ii14'35

| arger than ead porti on aneter sh ortion. The head
portion iss rbtatavbciheqmeltlaningmmesbmasmﬁallnqusa postiening i meggt Positicheg i s

nmount ed i essed ort'o 3¢.so that, it c .bot h project outward
T ot moled b, T 53 Beetd BT (T RN OHBE 8 TS Run RO hE RO paced

relati 0“SBbﬁoh"f?:@férﬁféd%hﬁﬁ%cl@bﬁﬁdcb ar Mle XIBohRk 73&”@11@&6311;&0?111( el ppcoupl ed
around the periphery of the through hole 13b in the ‘outer surface of the

wal | por t prgage Sathghe tlhef‘é}@@@mtlguﬂpg@m 71mr"lfheomgln.18 meTiber gosungentheng  hol es
77b areforne dIC nwith o af the eight
rar ke, 75, SOTGOES P BERTRlPingidesst, 1Bl g pBT Frah ¢ Hbar 0o
that is nphupeechelrtbet Rt indlkdeas Smat diaﬁ%teﬂi@ cﬁrﬁ@@@rﬁrw?mioﬁmlaﬁagfahat faces
the flange portion 12a of the spool dpa controller 55 that is

provi ded éwnxem that iclgraer Bwatlp rad PPU@@QTII%@H@:H diggacter plapdt pprtzon.j ‘Ehehead
washer - shapg ané\b@ﬂutggﬁgﬁ% é{ji)c%i ég ﬁéé P@s%cﬁnr%%h%ﬁ&r 8{?&?&1 Pﬁthé n the

center th reo s di spos peri ral
beari ng amemﬂ;ﬂaﬁmnﬁp@o thaoit ciﬂbﬁtﬂlqﬂﬂoﬁdﬁtailt\sﬂdaﬁd terabeinsiabl t Bt dight| v

concentric wWith t 0 shaft, 20. TeC|rCJt board 70.is |xedly
coupl ed tBO%IH@nP&H%lPS iﬁa%fe&fmeé‘d% aépaqeﬁée Iggignsh IpdB At %ghaiﬁs aw ig%e spool

SUPPOrt  PEkitRP 1 33thRYis S8l ouﬁd\@&&o ﬂfé';{eﬁH PHGhrblgh Bolk Q3P % theoup! ed

hdry B
with screws, then for exanple a jig 't stgf‘;'porarl positioned on the
beari ng au‘rcosmfﬂdabf the wedk partion ]Liharfsthmslml swmﬂﬂmarontlrﬁe Wierpmesitioningar d 70,

concent ri O 7P Fedpest pohdhe Slisalerana et 3Bem vk oprpbBaZ{ER iR ne”
circuit bpgsd] 70 Tig giseumoa&ot it FLinSREEY the RBEAE boR@7D AR iskBourdtb®tocRé | s 62
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.
[0089] 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 so as to be substantially concentric with the
spool shaft 20. The circuit board 70 is fixedly coupled to the inner side surface of the wall
portion 13a of the spool support portion 13 by screws. When the circuit board 70 is to be
coupled with screws, then for example a jig that is temporarily positioned on the bearing
accommodation portion 14 is used to center the circuit board 70, and the circuit board 70
is then disposed so that it is substantially concentric with respect to the spool shaft 20. In

this way, when the circuit board 70 is mounted to the spool support portion 13, the coils 62
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2 0 APR 2005 that are fixedly attached to the circuit boarﬁeao 'Ié ,ﬁe
di sposed so that they are substantially concentric with t s% UQ af t
axis. [0090] Here, because the circuit board 70 is nmounted on a surface of
t he spool support portion 13 that faces the flange portion 12a of the

spool 12, .the i(é}s 2 n ed.ar er.i her rotor el enent
56 can el TR RrY alaEm e SrpHebers Zhil BE RO o e MG o€ 0" i o
| ead Wi r esubb@htiARHOREdHid Wath € sjpgoﬁs?}laﬂr&glst he circui t board 70 will be

unnecessary, and unneeded insul ation between the coils 62 and the circuit

board 70 I&QHO]be Heyo ibgesse mrcerévléboarééﬁaweumﬁ‘éoeéusuriace?féheespﬁekﬁwewto the
circuit r e coils
62 can b 0%%%?1398{ P?atc?éne spo%ﬁaﬁés}ﬁg%?)r 6ﬂﬁe fo%‘i”lz%g@%&ls%‘illﬁbﬁ[i% Féldg.' t he
cir C:Ji L bti?alpdrlﬁlﬁzrﬁ ofmbeotspaemgmampmnfbe]dﬁ'eéﬂmanbl &ged tBelwmmlt lmﬁrdt’m s, | It he
spoo rake rrec ani sm 25 can, be easi e e .009 control l er 55
is for exBpfsbes o o%l&agmreé haticopprctipe cifs Grandithe rwtt]‘f]r?%ﬁ i a a RAM

55b, a RCM& qﬁ,@ §]5793'e I t-Qr. in the
ROM 55c o tEe contr deggl%&gagl%\ﬁel @%ec g%gg??g%%ﬁ%gtéa%@ggggethr ee
br ake prmméMeMQrdemr;bdawebhdmbsGZmr@moontdétrcmemr‘clmbméhMthaﬂse ei ght

| evel s of br ki ng. node l.n addi et alues r .t ensi.on_an

ot at  onaft A PSL e TTRb hatTSA AR srBls 2 g b oGt f6 meProl BreHom ssc.
The rot atpQfigh 19 B?%Hlysa%t@aﬁﬁg fh gt ﬁoﬁatﬂ)% the! s%@élts*uf)% bbréiBn 13 EM&Atlised6 for
detecting the rotational poSition of the brake switch knob 43 are

oper at i vebg/thlsc&memlémakednwhémémr%rc@nlbeﬁa&';lﬁf assomblert t| on t he gates of each

FED 63a o 63 arg |so 0 eratl vel the
cont ror1 elo0Bsf TR EnrRiF IR o 3@hite 3o RS A BB IR) BRI any
of the cocpm;@mmssetaemowssmanmnﬁ@mceesaen coﬁ’&ob}ﬁrﬁg‘ﬁaﬁi i8 stolxel on/ of f
state of the switch el enent 63 of the spool brake unit 40 in response to

pul se si gitethe ROM e gt theseniselier 23, assie b@s h»wHaﬁen@éh%ea%wterﬁbmba@l@d)
signals t ner at ed
by the coﬁl%lée S%osgcgégr%l 8%‘882 (l:nr zitc%Br &Img ]?eac%}or e sp %iﬁlﬂﬁ%ﬁmgg

cont r ol | eln &Hittm) presdtsratuse fanémsidn aitlabatiofal speed daving e:lmhdirainagmtnoﬁe aren t he

ei ght | evel's of hraki th different duty ratios D. .Electric power
i's suppli&d° e8radn SRoROMbR§ce st e rowios 1 aad &R & Bioel oot r | o
power is al3or SHRP Hbt@é’urgqh& Hﬁaﬁcﬁ’ﬁaﬁ%dsﬂﬂﬁ‘a‘ ofSREGALS SR kifvb 48N bhgatRRlsE ern

identification sensor be apparent to those skilled in
the art fcmcﬂadmﬂhiesonwwéﬁ Ihaatddtltlrmz ﬁwega@e)feecthrliﬁibéﬁeoahé switglor i t hs f or
controller, 55 ¢ har d sof t that wil |

Sy Cout emant G e fish DberRar sl £ PRIt 3 dng BRIRE S ot ™ o

capable of selectively controlling any of the components connected thereto. The controller
55 controls the on/off state of the switch element 63 of the spool brake unit 40 in response
to pulse signals from each sensor 41, 56 by PWM (pulse width modulated) signals that
have cycles of, for example, 1/1000 seconds and are generated by the control program
(described below). More specifically, the controller 55 controls the on/off state of the
switch element 63 in the eight levels of braking mode with different duty ratios D.

Electric power is supplied to the controller.55 from a condenser element 57. This electric
power is also supplied to the rotational speed sensor 41 and the pattern identification
sensor 56,

[0092] It will be apparent to those skilled in the art from this disclosure that the precise
structure and algorithms for controller 55 can be any combination of hardware and

software that will carry out the functions of the present invention. In other words, "means
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2 0 APR 2005 plus function" clauses as utilized in the spez:' fﬁ\fﬁﬁ?p@? and
clainms should include any structure or hardware and/or algori

software that can be utilized to carry out the function of the "neans plus
function” clause. [0093] The pattern identification sensor 56 is provided

in order to read qut the three,.types o atterns. 76a -..7.6 f the

Gent 11 cbids BReat oS e wiBRL i R Soschiplioh B PRindShgpa Baah “uni ¢ 73
of the brakeni¥bt BirdiaRindB: albbAtHRRbE QFRvArsleRt tdnl vealtiliopd ®AEYoubfe S
conposed of two el ectro-optical sensors 56a, 56b each having a |light and a

r ecept or . fupgion eff the { meansplyscianctipaf slanse. 56a, 56b are di sposed such that they

are verti ﬁ)@%k%a'fhg%t%ﬂa%'}d%t‘ icgt?on S%[‘l%(}r%% i% bl{?ﬁ/%g -ilp 8@%9‘[0.%9&1& ﬂ%ltﬂéé;ﬁ{ s the

wal | port ao € spool support por ew ng d, Be

are formegpedofipafictnl7ba pe6d 6he kRatififation@at@adlo fSihiodd thpdadk enfaddof such
that they are vertically aligned, and allow the electro-optical sensors

X
56a, 56b ths kg ypit 7 of herbrafertvaich knela43. Fhepatiasn Klentifiation gefsor &/l s of
rakinhg m &gﬁ'ofﬁ%d Q@&Pd-&sb@gg &_ﬁscy‘éﬂgké 586 e@%ﬁl@igh@ﬁﬂi@ﬁh&&"a MehBRITRY Out

the three types of pattern di'spo at they are aligned
i n the rotlattr@opdcatisansartsiS6a,. S6pAEOdikpoked sindwthatitheyFire uerticdl]y altgaed dhe side

i ndi cat or bis.inth akest position, e attern identification
sensor 56°@Fplr?@5€0%%?oﬁ§ffaéewa walk tn b WO[%’PPH"PS’E“ 2t erns
76a. In tiiSyiag abRs 15@1Ae atcSohn&r @Rhé 6all peRRRANRE 0P R spabilupbdrt pslabees the
| argest anount "of light. Then, if the indicator 73b is aligned with the

next mar ksuchibatéheycire vertipallycaignednsd alloGale dectiovepticolwensas dén, wob o be

positioned on the first-patiern 76a an etect.,a,strong ampunt _.of .| ight,
it he eritesagprERl 7@E o5 erkao Hin BOHE SEPAL TR ARRE Nenefeo 8haa on
t he secongll patiéRfiBed/Bdlow gl réliCdut MhdMmsde thses Io'fngm@msﬂ'@ @8 idigpesedahicii he
brake switch knob 43 w | be identified by conbining these detected |ight

anount s. [ebthsy ampdiceehinche extatiqnahdigetion. enpl oys, for exanple, an

el ectrol ytd ond . i rectifi i ! . The
Ceoti 1oy 04E ARS8 @38kt 5 SRANREERA® ApiCHIbe WehGLodn R, |
converts phtteei idehiifigatioursessot 56 milinrdadeus fedletted tightefram itkro 40tHe dirsti pagtedns

current (the spool brak nit 40 having the rotor elenment 60 and cojls 62
and f unct fohsindas SQFF@PM‘?GUS"Q’@H SEPYKS SehabR i iiecia Wsmq%eﬂo

supply Tty bg gﬂﬁ ﬁ?ﬂi@‘%ﬁ&i@&o@*]% gl with &Q%gh ?th%@?e&tr%—%?tiﬁzﬁ%ﬁﬁsfo} er
circuit 587an tﬁe condenser eIenE%t 57 are bot provided on the circuit
board 70. 5&achthedpwey sideviltibengpsitivmed onltlse @) patteat 76asandrdetactizstrang ankeint

circuit board 70 i overed. by an insulating caating,film.90 (an, exanpl e of
it synbREeicountRo-orich) <RaRc P24 RIRERAF S be Rt omag §
i nsul ati Ngeg¥RY ?ﬁt‘t@'h 76VBAEISRA Girhdt ab light. ’Nﬁéﬁﬁsi@i%ﬁ*&f tHl BralleSswIRMKNBE 490 t he
circuit board 70 and the wiring is conpleted, the circuit

will be identified by combining these detected light amounts.

[0095]  The condenser element 57 employs, for example, an electrolytic condenser, and

is connected to a rectifier circuit 58. The rectifier circuit 58 is connected to the switch

element 63, and both converts alternating current from the spool brake unit 40 to direct

current (the spool brake unit 40 having the rotor element 60 and coils 62 and functions as

an electric generator) and stabilizes the voltage to supply it to the condenser element 57.

[0096] Note that the rectifier circuit 58 and the condenser element 57 are both

provided on the circuit board 70. Each unit (including the coils 62) that is provided on the

circuit board 70 is covered by an insulating coating film 90 (an example of first synthetic

coating film) made of a transparent synthetic resin insulating material. More specifically,

when each unit is mounted on the circuit board 70 and the wiring is completed, the circuit
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2 0 APR 2005 board 70 is immersed in a tank containing a |i ué]d @%nthetic
resin, and after this the circuit board 70 is renoved fro ARG Zlimnd
the synthetic resin thereon is hardened to formthe insulating coating

film90 on the surface of the circuit board 70. By covering each unit on

the circujt td 70 in this rrannervvr ipsul atin i l.m90 made
of Can | noteat i iR b i Ehioka et et i Ruf AR Bf sl

el ectri cabof® rmmeﬂrose& B6H th@fank RAd GRNHOEl€fesmTherdbr RWMAIened @ folth $he
enbodinent, it will be unnecessary to replace the_ electric power source
because tmetﬂenm:@qaitlaerﬁlrp&%m theysurtdcs oftheevirarie Boar! 70 By coveringcparh whihen
condenser I n rilc operate the
controll erh% a‘“‘?a 7 'Igt}kg| eéégﬁghednoﬁé"flﬁ?\g&?ﬁﬁeé {glgg ?ﬁ%ﬁgfﬁr%ﬁe i nsul ati ng

coating fidsﬂleﬁﬂg ﬁlatenbe ligaide capbs pfenﬁﬂéd framcnteriag hecleatiss domyonunmneaded

i nsul ati on can be reduced [ 0097 g&r on and_Function of the Reﬁ Duri ng
Act ual Fi &hiagoptedlssps V\M?ﬁe%’&’évtlil is elph iment #viflbgamngcpssagy forreRlaeethEown t o
pl ace theg F%%?&Wd clutch
of f stat ee% tﬁgﬁg poo g’ gcrrlrnsrgélgéaét}ee&ﬁ%l @éﬁ%maﬁg%?’%% uﬁ‘rﬁ]lr)r% Ltefeﬁgh \jﬁ\}e

unwi nd fr condeher sieoeht 3Darat thtadléctrs@dapdwmirﬂ eastd tgoetuade the contnelltwéﬁght of

t he tackl e. n t poo) .12 .rot tes castin h maghets ,61 rotate
e und_ s nghd A diRer BRcRRERL IS etk qfibs papEisoaniy iy Bo FREbERas

el enent 6§eﬁr?an91ﬂ a:rﬁﬂrmﬁ:'l@@éu%écpby%&ﬁfe%ﬁd M&dlétﬁn'c%ﬂ’b% Rérued the coils 62 and
the spool 12 w N be braked Durr ng castng, therot atr onal speed of the

spool 12 {@0%7] gr dokea : 9 ghingual |y reduced if a
peak is e ed. 0099 i f the ets 61 osed near the
Pearing SEIBSH T WhiPgbting T rlgﬁ%ﬁe‘feaﬂe%%m%s%??rra%‘80%% e agnat i vod
and the abiebhdnysn@P1 e SROEH off Bodiod.r REhiK clut€l &ff etaty, tHe spoFIr Quanbearuse t he
magnetic washer menber 66 is disposed between the magnets 61 and the

bearing 28&eelinndgbe fshiag tinewal P%W’éildé@p}ﬂ B spog) 1t bl @qeé‘ét@ﬁn pastitg dpe 1o he
6 f
magnet s %hegpggﬁtrb? gpegtg%lhg%gﬁ}gﬁe oﬁp?iyf "?&H‘r e to\%éting?@ %a étQH:l trotgi.%r

coggi ng to be “produ € Spoo reely rotate
w1 i npr excend dednse petipharal d1<$es@>2 theadoéls 6D arldafthe cwitkls elehﬂﬁﬂ(iﬂ)ijs ovihan t he

tackl e | and th t t h tc [ i, d i th
e i sS4
by a cl ut E&tm%&hé‘ E&aﬁfﬁﬁb%@eé BT{HEQ;I)?&QQWH' g‘i‘aciulaﬁf beMERdter, aRdwhINBe F €€l uni t

1 wll be to await a bite froma 0101] Control Operation of
t he Contr gtddeallﬂreduo@ﬁﬁf 206k is exceeded.

[0099]  Here, even if the magnets 61 are disposed near the bearing 26b, it will be

difficult for the bearing 26b to become magnetized and the ability of the spool 12 to freely
rotate will improve because the magnetic washer member 66 is disposed between the
magnets 61 and the bearing 26b and because there is a gap of 2.5 mm or greater between
the magnets 61 and the bearing 26b. In addition, it will be difficult for cogging to be
produced and the ability of the spool 12 to freely rotate will improve because the coils 62
are coreless coils.

[00100] When the tackle lands in the water, the clutch mechanism 21 will be placed in
the clutch on state by rotating the handle 2 in the line winding direction and by a clutch
return mechanism (not shown in the figures), and the reel unit 1 will be palmed to await a
bite from a fish.

[00101] Control Operation of the Controller
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[ 00102] Next, the brake control operation perforned by the gonpRo#dﬁgr 55
during casting wll be described with reference to the control flowcharts
of Figures 8 and 9 and the graphs in Figures 10 and 11. [00103]
Initialization occurs at Step Si when the spool 12 rotates due to casting,

electric i ed in.t ndenser . el nt, 57 nd an, el 1 C power
supply fl @)(\/?\)/\sllv8 ﬁli ntﬁ\(I)e E’&ée grgiﬁ? ?%I}q o(laﬁgxgg&oq_%eﬁam\ggﬁr E)h SCOP Fgléesr sérgg%\r}g(réésglgges are
reset. | nwil Bddsibdd witls refeleh @ oitiecbndEiO®Ehadts of Biguses® aldicnghdtede BVh has
been sel ected by the brake switch knob 43 (n is an integer between 1 and

8). At St&grksinRigeeplhfdl-node that was selected is set as braking node
BWvh. Wen h$ O i C 1‘91?29% . .praki ng node
Bvh wi || Ldé)ﬁp?adqg%it% ﬁ%%%ﬁ?’? %%S %}Ffﬁspi&é%ﬂpheeﬁé%n roﬁq%r&ugé(m '}m tep S5, a
rot at i onatlestrie dwst Bistordtbinghe cdnd@senblemeniv$h, and abelgetnis posedaipphtfvdbased on
pul ses from .the rotatiopal speed sensor 41. At Ste 7,. tension F applied
to the fi gmwgcr)m@qréﬁeg&av TR SR B 275 TSR0 B SieR S 160104, “Here,
the tensi H&e&iﬁ@d‘\lzvﬁ?%%r‘%{o% B ﬁ@&éﬂ%‘@[ﬂﬁ& Eeé?lfse]febt%ﬁ%?r 104 blakeswipdrat i onal

speed of the spoo 2 (Aco/A't ) "and the noment of Ineftia J of the spool
12. \Wen kipb 4% @tisen orieder betawecn Vaod 8). hat Siep 8B, th2 botkanpyesdeathatwasseteaied

int, the djff his. rotatianal d the rotational
P beed of el Ejoniing s BVEE vk Bis S p AuBafR Gt BeR B & ¢ hour
r ecei Vi NgbiaRiiRete BIRWilldefrédhdud Grobd 1he ROMAEEdS Belcoh@dliep 58] AUSiepss, ar ce

(torque) generated b}é the tension fromthe fishing line. If we assune that
the rate Bfaticsabspged ¥foftthrespos! b3 wbemtastpg beping isdhtested bagedion puligs fem  t hen
the drive,t pr, ’ i : T=JX
o gy R0l 680 B B PHESEE 2R SRR Dy BN LOORIRL T 2 0
(1), the trensthespdol 0Mid dvenputaddi us of the point of application of the
fishing |ine é}r;ormall 15 to_ 20 can  be determ ned. The_present

i nvent or s [Q18¢bv i the lgnsiop F&m??&steﬂn%@mi frgmr e sate pEchappe pEGe fpfatienal pj s
t i i t ] I . i f kl
EneLo" o Pl B BhR AR RS SAMAG LR e E o PRED S 2L E

the spool rokZi@Arsgeb® vt d¥akd §hooM 2 Lhankys at Bherthial ot the dFRA¢Hce betwrek &g | €d out
in order to brake the spool 12 just before its peak rotational speed and

make the teietianel sncgd and thegotgtionsll spegeiof thedwooll 17 whenelt fraply asd independethiy.
D8k 0. R b6 ML 69550 RS8R 108 L e 50 RI BREL P 1 o =
spool 12 wotduepgenbratddas) thuitdnBioa flvnakiefhingrze. Thaé aguakuldtlihe rarakfens to a
constant 212221%2 tof gllérriotg 1o§a?sslgéeg%'t ’thli:si t?r?lle Iisy (Aco2/A8, t'?\llf:;l‘? th%odcl)riSve torque T can be

expressed as equation (1) below.

[00105] T=Jx(Ao/At) *+ + + + - (1)

[00106] If the drive torque T is determined from equation (1), the tension from the

radius of the point of application of the fishing line (normally 15 to 20 mm) can be

determined. The present inventors discovered that if a large braking force is applied when

this tension is at or below a predetermined value, the attitude of the tackle (lure) will

reverse and stabilize just before the peak rotational speed of the spool 12 and the tackle

will fly. The following control is carried out in order to brake the spool 12 just before its

peak rotational speed and make the tackle fly with a stable attitude. In other words, a

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

beginning of casting to make the tackle reverse, and after this the spool 12 will be braked

with a braking force that gradually weakens to a constant amount during casting. Finally,
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the spool 12 will be braked with a braking force that gradua} IﬂyApga@%s
until the nunber of rotations of the spool 12 falls bel ow a predet 1 ned
val ue. The controller 55 will carry out these three braking processes.

[00107] In Step S8, it is determ ned whether or not the tension F conputed

based h .af _ch .of the ratational d (Aco/ d.th
monent _of thegeedi 3 flne Bk vifha biakink RyRe et BB et neBmeel g o o
a val ue i §f RthidRY6E e kYRR N2 PalRNefifla predblermintd VAGe. TROSIRRIIEr Sx&REESrt he

predeterm ned value Fs, then the process noves to Step S9, where the duty
rati o D ieutdhesethyed brakinggrocessge. switch el ement 63 is turned on for only 10%

Spoal br el O ¢ TSR Bt HG b ERLE I e Fiq)f by BEFH b ey OF

unit 42 Wakd ofsdhaideyofaRerotdtinbegaed Ad/NE and PROmokeaks itditih ] & atge beloates
electricity. [00108] If_the tension F is at or bel ow the predeterm ned

val ue Fs, PicAetprmined ylee Bsdor exsimple. eyaliedn a gangg bejwpen N andi hoNy Kithfer for a
ey e : e O t > SHI

br gt o miegh b AEEIS At R ftngd Ficlts, ity (R ARSmol N & Sbf 80, where

whi ch a f ihestutyomei& Dnig sprtod 6 5e.yiht lswiteh elppientess i nahebomfeonhhi®% pdol 12 wit h

a strong brakin force, At Ste 11, it will be determ ned wheth or not
the fi rstf:bff?fad eprﬁcﬁ%&hﬂwe&f%% Sign St eﬂﬂnﬁagww%ecﬁpaafbrak? uRih& £ i r st
pr edet er nyngh, Qunal ufarspe& 1 & tE% sptd® coftfol Lhitad valkiablyl PRI BRalNeARESS

t
noves to Step”S13 and the first braking process is carried out during
casti ng usgdol btake ufit A8 gemratdetlectrititped duration of time TI times out. As

h b tchi L he | l.eft ti. f FH 0, this first
br ok ng” pl@i08E " f thedhsididt S5 o By i prefitp byt g EF AR beh e, on of
time Tl wWdoRediof 14810, | InBtel910] altRhdr o first fratiGtedrhihéd durdtidtyof @hé T1RNI is

for exanple 50 to 100% duty (on for 50%to 100% of the entire cycle), and
pr ef er abl §tafted. aThis figgs prrdeipeamed durabion obsima (], detranines anlyesion o BRI WENEpon
the rotat}j I > -gls j duty
rati o Dnl whgcrﬂg‘l f\i/rgﬁﬁre ngﬁg?%telgsg&@gj%ﬂ) g(éj‘?glﬁ%ﬁ (ltslqg%éb%lg%%ﬁacstufoog b‘t[a{kﬁr%{/) of

t he spool fared.ahi A1 el be déteiniifed BRGheIrmgt Ok featrédegeriniridd daratiohy ratio
DnS that is predeterm ned in accordance with the bfr aki n? node.iglmra

addi t i on, of Weeflilhes tiged gut- M Hheforat radelsmynedAurationottime §T Bt timpdyputy 5
range bet nfbve qjjgi'}p%- gL 04 gt me
range, it%ﬁ:’ﬂljé)%réésgam e"‘r?"te%@@?’zi%‘x@ﬁ‘g ﬁg%oo ! ﬁ%g S?Se(y%r{lmr@gtgﬁuéggi ts peak
r ot at i onakasting edtil the Gt predéteemined sltiration pf timeiTd tBnés dws. Alishewenbypheor down
dependi ng, u when .t he hraking

mode is ab® ]?,igig Wﬁﬁ?@é@gfbg Q@rqotogi’f?i\g"'ﬁe 5@&@@ Iﬁlsr%h O’%llrirr%g&ftfsl’s PrakEs S SPRRex i mum

and wi 'l gp gsiudkd preSRGHARSEIARIR dinge PPivikh-a HNRETIrat RitPrafBBRMOOhis first
duty ratio Dn1 is for example 50 to 100% duty (on for 50% to 100% of the entire cycle),
and preferably in a range between 70 to 90% duty, and changes depending upon the
rotational speed V detected at Step S5. In other words, the first duty ratio Dnl is a value
that is computed by multiplying a function f1(V) of the spool rotational speed V at the
beginning of casting with a duty ratio DnS that is predetermined in accordance with the
braking mode. In addition, the first predetermined duration of time T1 is preferably in a
range between 0.1 to 0.3 seconds. When braking occurs within this time range, it will be
easier to brake the spool 12 before it reaches its peak rotational speed.
[00109] The first duty ratio Dn1 is shifted up or down depending upon the braking
mode BMn. In this embodiment, when the braking mode is at the highest value (n=1), a
duty ratio D11 will be the maximum and will gradually decrease from this point. When a
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strong braking force is applied for the first predetermnm nedydyrgg ?[}ggnf
time as described above, the attitude of the tackle will reverse fromits
fishing |ine engagenent portion, the fishing |ine engagenment portion wll
be in front, and the tackle will fly. Wen this occurs, the attitude of

the tackle will be stahle, .and. thus. the tackle will. fly.further...[00110] On
Lo of ey Siohalprakise ks Sop1fltor e B Bhecte RS Ahiaigh of g ok S8 ok ae byt
the pr oc egfovBaHe attitdde v HceRclde A1 ket it Ashidi 1ind @igagerdeht pbittion th!a be
determ ned whether or not a timer for a second predetern ned duration of

time T2 hBshing Virsengagemant partiopfwilltbe in fione and Be tadkle widlclin dWher s e¢Hisned
duration @f i h r TR o Step S 17. If
the ti marﬁ’1 8?‘1 eeﬁ%%%gﬁékﬁgggggp% %@d&gg}hgtﬁcgﬁéﬁlwﬁ@% has not started,
then the @OotEss OmtestHedhide prhed the fiviigsreddtdrtiseeicdungtioduufaiinieoN] tines bute T2 'S

calculated. Like the first duty ratio Dnl, the second predetermned tine
T2 al so chaRgessspesdrony Step Slie Sighooli2- reten ditat %‘gg@d{m"@ﬂmflﬂ@eﬁ%i nni ng

of ‘casting. nJrQlintt 350 S%Fgrﬁc(fregff&?rﬁge@&tﬁg@£5ﬂﬂrﬂ@@2 hhdirchdy baned! guleat ed by

mul tiplying a function e spo rotational speed V at the
begi nni ngtimér foa gel segondi gridederprissletueatimnddinie T hapestarted, thén thEhroses moes

predeter m ned ion.of ti T2 determ nes the ] ength ime that, a

econd br RSt br s or T con rop s tined AYG 0B A0 s ASTEE HARKH "t i e
T2 is prefiehafl pof8 WRSEs 8. Hep § 03, HIRARCMBYScond BAtioh BELRAEARES Salbilaegeds to
Step S 14. Step S 14 and the tinmer for the second predeterm ned duration

of time TRikeshefirst dusy ratjoodnt, 1he stecost prod@ernyined timeiIR2|aldgpechgieges epgaiding Whet her

or not the secqnd, predetermne duratiop of. ti T2 _has..ti out. If the
Second pr DB RENEA PSR, Afe veythihy SPeflin, AR HAmBRS s e
process npxasteifinéd ge I248 caltdatel y pRLAPIginRradkhdtibnIOCREIhd §poottdtioaal out
until the second predeterm ned duration of time T2 times out. In Step S 18,

the secofitfed i3t theabesinminrgpof esing with apeadetesmipe Gimea resied JiS- tYhesecod s hown by
the hatc hb%geﬂeﬁ?i%&? duljaﬁﬁf\? %{11189 4 d@%hhien%g ﬂ{%flefr%ﬂ gi; @3% Ohag ta.@@coalﬁ ?é]ﬂlné) raking

process b es e Spoo uri ng t seco eterm ne ur ation of
time T2 aproeestutiyl beatiredbn? Thedecodbpsdetamiokd/time Taps pgferatily betvatn 08hen

drops gradually, and finally remaing at_a sf.an al ue. The Jni ni mum val ue
of the duf%/fl“e&PP%s- %ﬂ‘?ni © BF %grpéﬁ?es?a?ﬁ’%el? gﬁgeétﬁg éﬂf&lﬁ'le&‘rm%@’rfg?e, 30 and
70% [001;&})1.“11Preﬁg@hﬁ;'ng@duﬁtigﬁg{(@mgq@rigg%aﬂ process like that shown in

Figure 9 1s carried out in the second braking process and a third braking
process i {PWdider AStep1 Bt wilheodsternineakwighdror oet the second pregsterminedti gure 9,

a correcti,on..tensj.on is set. The correction tension.Fads nction of
i e ||k RRADS STORR T8yt Roiakt oA D saiE e e 1 170" b
2005 and hét thAéd SMClheh ARtprbdesdmadediol Steflerd drdahe S36BAJ biakthg eéeds ishat i n
Figure 11, a graph of the ) ) ) i

carried out until the second predetermined duration of time T2 times out. In Step S18, the

second duty ratio Dn2 is calculated as a function of time. As shown by the hatching in the

lower right portion of Figure 10, the second braking process brakes the spool 12 during the

second predetermined duration of time T2 at a duty ratio Dn2 that drops rapidly dropping

at first, then drops gradually, and finally remains at a constant value. The minimum value

of the duty ratio Dn2 is preferably in a range between, for example, 30 and 70%.

[00112] In addition, a brake correction process like that shown in Figure 9 is carried out

in the second braking process and a third braking process in order to cut extraneous

braking force, In Step S31 of Figure 9, a correction tension Fa is set. The correction

tension Fa is a function of time like that shown by the dotted and dashed lines in Figure 11,
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correction process in the third braking process is iIIustrgtgaq\.P ng%lB] The
speed Vis read in at Step S32. At Step S33, the tension Fis co ed in
the sane sequence as in Step S7. At Step S34, a criterion expressed by the
following equation (2) is conputed fromthe tension obtained in Step S33.

At Step S35,. it i det er m ned ether or n br ake rrection i eded
from the SR agthh uroh BB act Uy ey e Ry BT FIRH 1 Sl iy 06
(AF/At)  corfedliol Pédsalin tiRMEird BRRingPPeceds B il@@hfddci ents with respect to the
rotational speed (r which is for exanple 50. In addition, SSd is

0. 000005 0/t s T pgﬁ’dﬁéiﬁr@aq@miﬁeqpS&Qemttﬂi@%%mq@n%?nﬁéﬁmnwd(@) are
t t i t : : i F

Oxcecds {2 aBE Smelhy SRBNY, UM 51, ACORRILERIS by the IERETS OT

Step S35 éduation (B iaasimited Bofh YeStensian dbfahed pi S1ep$S3 Ny Ssept IB5Sitép S36. At

Step S36, the second duty ratjo Dn2 that s, set in advance is corrected by
subt r act i fgeaningd whether a5 Bat breke ¢qEssion s %eg@ B BSLCHESn Dn2 for the next

sanpl i ng (oL Ve . t - JyQcesshhen returns to
Step S 11@%@113‘]‘) _E?ngt(gp%éﬁ?({ogal\@l@tgp?s d %@rﬁt ned thg) t he second

pr edet er Moo ds1du e, §8a0$Sd hrdRoelTidient wih rebfiRt 1 1BE eRatigiabared érph, Step S21.
[00118] At Step S21, it is determ ned whether or not the speed Vis at or

bel ow a bwhich is fsgpamaple 5. dpaddition SSHfis P.HR0U B thivemkediawsl -t he br ake
| et d o - ixd braki
o obess | DOTRACT When MOTulDGe BB giEYFRS, RaPh il ioeh mbRs il he, Pr &kt ng

hat chi ng tomputedivaud 6f the kasioRiF ekcbedkhag:t pmeioa $Fa bylarlalge amichet, gdeadlis12 wi t h
a duty ratio Dn3 that changes over tine Iikeé&%e second bra process

and in whitlFrmiRed inailep 8¢> Hetie ABSWT A% 5y dBORROEESS A veR fo SR g@ﬁeAﬁean
i me, -t esieBIKOnE Qo g alfé DS Ut VB S Sk ABOK oSS BE itifhelifly 4 he
[ Thén, the 11,

third bra g process. process returns to Step gn at Step
S21 the pfisebasowsmaframe shasetond dutpraioadh2\for the negfusainpliog oycl¢ twemalithan t he

brake conpl etion speed, Ve. [00Q120] I1f t speed V is equal to or below the
br ake cogg‘?c ?Wﬁuté(g‘g'egh‘?/gr,ocg’ﬁg&eq Blmspttoggg@%gﬁretur ns to Step S2. [00121]
Here, if Fdaﬁmpoq&t Shép 887, 5f RedbtiMriledahStthOSioRd pletermhiaed gurilebPsRithde

rotational speed of the spool 12 peaks, tension that was at or below the
first predéievmitheprocess prockeds toaiStdp $24- rapi dl y i ncreased. Accordingly,

. backl ash widl.Ppe preve ..an I i 1Ly f '
stable ma rdé QSPBé%taﬁg%g%ﬁqpﬁl%g%nﬁglgﬂ}‘@s% ecgllr,]“ t(ihepglp\é\:/chg %fﬁttﬁg&g? P 1Pi%(%lde of
the tackl eompletiospestl del IIf the dpecdi e deedd e ktake campletion 8gded Oy, tHeurthdrer .
process moves to Step S22. The third braking process is carried out at Step S22.

[00119]  As shown by the vertical hatching in Figure 10, the third braking process
brakes the spool 12 with a duty ratio Dn3 that changes over time like the second braking
process and in which the rate of decline gradually becomes smaller. In the mean time, the
brake correction process explained above is executed in the third braking process. Then,
the process returns to Step S11, and at Step S21 the process continues until the speed V is
equal to or lower than the brake completion speed Ve.

[00120] If the speed V is equal to or below the brake completion speed Ve, then the
process returns to Step 82,

[00121] Here, if the spool 12 is braked with a strong braking force before the rotational
speed of the spool 12 peaks, tension that was at or below the first predetermined value Fs

will be rapidly increased. Accordingly, backlash will be prevented, and the tackle will fly
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[00122] In addition, because the spool is controlled in thrzgl gﬁgkéﬁg
processes with different duty ratios and braking tines in C a wth
the rotational speed of the spool at the beginning of casting, the spool
will be braked with duty ratios and braki ng times that differ depending

e, Boclisa i Penpe. Serafr of M SR B pr e Seko i AR U ety "

braki ng f emoR @abdireldf andaB&tdcRIg che bPedst entetha t h di fferent spool rot at i onal
speeds, and thus the burden on the fishernan can be reduced. [00123]

SECOND EMSOLRRENTN pddition begause e sppelss cenisdlgil irethree trifang pengpsses With coat i ng
T' I'm 90. 'ﬁlffef% ﬁy?&os%ﬂ%% t(l:l‘glgf{ %ﬂaggor gerf rJ@thcth ?c%{ﬁﬁﬂ]nleap egd Zpthe s gver It

i s possible orminsu I ve y escrip n bel ow

abbr evi at stighé Bepinipg anaisting) tind spodewill bebraked wihi dlity ratﬁj’ssihﬂtbtﬁldm;g’tuﬁﬂsdhat
operation with the first enbodiment at the tipe of explaining Iater '
[00125] Adifisnechendingppey egotpsional Apeetlad thy Wo?hé"f‘é’e‘t‘f%"r’i’cfhé sptegSARile ¢ he

switch elpenied % dg%ﬂlb'q‘r’ﬁnll HOtniieX %o nfal‘i{?algﬁa’dﬂ fle bgﬁﬁ#%ﬁ)&&dex%ﬁﬁ“ (field

ef f ect tranS|stor at can swtch on speed. The
serial ly cstingistedoooed mtﬁzhfﬁarmtcspmieoﬁaadnalBpaeedacahddmithe bweden omtheof t he
FET 63 a. Qieshown in Figyre 14B, the switch elenent 63 is nounted to the
rear surf SUETHRN F3biery ‘%\Ht board 70 (the surface on the opposite side of

the frongoogns a%d@QDWB@IMWQe portions 12a. [00126] The rotati onal
speed sensor for exanple, a reflection ;& e electro- optical
lmj‘g@t

sensor 44[0N aﬂ] i rIuIt embadiinentathe iasvditimgceatinyg fom Jorprd grsthgivdplesed on

the front urfage cyjt board 7 t .faces the fI e portions
195 of °t hewBifssf i Tt ard FOC o SBAL pE3s b0 rerBERthiie destEt oot e
surface ofelédtigelyl m@emmhb@ﬂelbaaabbrevm thelbifilaton GBideatkas vEbAS printing,
applying a sticker, or attaching a reflective plate, and serves to reflect

Iight il constiittion and eperatien with e atemimdimantat thedme pleexplinng éﬂter44b of the

rotationa ed r: t 12 to
be detect Loé)ﬁgf A 2@151}10#@%%@%&:161&055%@9%% ﬁ%ﬁfo:éghl r%’ tﬁgs‘ﬁﬂ)
opti cal selespnt 6$1naludem\ﬁ&rﬁxampw, twoparalhd rbnideatd RET (fiskd d:ffdcntmnrmstajrswﬁa art.

Therefore, its structur i1l not be_ discussed or |IIus ed in detail
herein. [&8Wi9 S“’FPFE‘ "ﬁ“géﬂt Q}HSP?Sd he,sergly epunghisd sol Sa arg icApReseped

subst r at & Niah ki erfhliff Ut A FRACHA A ol it PERICT4H, IR Sk Miflrlt 838 sposed
on the outer peri pheral the 2 0 APR 2005 bearing accommmodati on

portion losotedso the rbar ssvfb@t Gsfrthct ellrctuyt twant &hfthé surface hn theepppsitt sigheffthe  20.

?lsrinlo\tl\n; %n gﬁg%éce facmg hé gngle‘ia%monﬁzc' rcuit board 70 includes printed

[00126] The rotational speed sensor 41 employs, for example, a reflection type electro-
optical sensor 44 that includes a light 44a and a receptor 44b, and is disposed on the front
surface of the circuit board 70 that faces the flange portions 12a of the spool 12. A read-
out pattern 71 is formed on the outer side surface of the flange portion 12a by any suitable
method such as printing, applying a sticker, or attaching a reflective plate, and serves to
reflect light illuminated from the light 44a. Signals from the receptor 44b of the rotational
speed sensor 41 allow the rotational speed of the spool 12 to be detected so that tension
can be applied to the fishing line. The optical sensor is a conventional component that is
well known in the art. Therefore, its structure will not be discussed or illustrated in detail
herein.

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

circular opening in the center thereof, and is disposed on the outer peripheral side of the
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the front surface of the circuit board 70, on which the COiZL@@gR?QﬁS
nmounted, and on the rear surface of the circuit board 70. t t he
printed circuits 72 are only partially shown in Figures 14A and 14B.
Portions of the printed circuits 72 on the front and rear surfaces of the

circuit bpard 70 are el.ectrically connected b hr ough .hol. 72a.

ciroult ogarde peeornpdRiR o B 4onad B St SRR S R Il e RE e
portion 13@ A% sidvéh inSRpats B4R BAY 14Bah¢ tidhidbbaly 70 cRAeSEriRys ciBits Wen t he
circuit board 70 is to be fixed with the screws 92, then for exanple a jig

that is t@efwnasurfage gbthercirevicboasd 70 hen whighithgroils 62 srpamtrdmnperthon 14 is
o postT ACE0 b
it sposed 8! 08 e i nBAATH, KBye MBS Pinl bl 2008 P Bardelly 150

shaft 20. sHown iklHigureMA Wit B.hRortibficol the paatked ciébuiiss/2rathe Gdnt andtrbe spool
support portion 13, the coils 62 fixedly attached to the circuit board 70
will be dfufSeTef thecirqutbaark{0 %FF@13§95§¥1&H?1}T¥§F"|6§ by RBEHRRIET 4 (it ho spool

shaft 20. . Qﬁﬁ& i i f:lLeat i i i.N order
to read 051% t eg%%?-dgg f&t%g egtg% qugmeelbﬁ% Sgc%%u?ﬁ%@ﬂg?@? ﬂgoﬁﬁg\rﬁltslgf% ?%Hgti on
pattern 7gpdobsuppdrtortidrel Imctresscfeas®20fWhenhthe kinobt board 70 B tobe fixed bithke

switch kngb 43. e pattern identification sensor..45 js .cC osed of two

o) ect 1 o- ofistiais Y2n bR Sramamplegye e Hrng Y PR AR BE SPRHG 11 on Soc

and a receRbRimdMRlibh phtieRd4 iH\Ssed ROWtérthEEiBMHiEoh AP0, bhe 1R @ehi BogBt7pCal

sensors 56a, 56b are symetri cal lai/l di sposed on the circuit board 70 such
G

t hat t heyisghen dispagadso antottgsubsiantially geficgowicovith teapast tecthe spasd ghaft 70 Irhat

faces the,wall partion.l3a ,of . Spool _.support portion .13. .1

words, - i ek GO Bk AR R P B h Db Poribiaa BeBhfifen s,
are al i gfreilwattithe@edthetchedit baund 70 Rell bk disposdish tiett tRerakd aubstabfallyar e

di sposed on the outer sides of the aligned receptor portions 56d. Thus,

the receptdicepBictyidnibe speplebaft & di sposed separate from each other, and

t hus makerd { ffq Pola)e t e i [ c to be
N N e

pf)y tio 3 18gcobf ;?dnerrsﬂ@a - 7|6¢l ppibe idepdifitatim ph@tesuhfotrhed %rg ge)baak surfaee bf Cﬂ.| |y
e e b s, TR B BB ™

I dentifiedy@5,dl EUSS a@c@&efﬁ@clawenrs&@%a%@%cﬁ heiddy Eglltte)’xﬁﬁ& poffiorP%dct er ns

76a - 76¢c. The electro-optical sensors are conventi onal conponents that are
wel | - knowand ardchptonpertioéd.eAs slgwit ddgurstldBe therebstraidptical stndoes Masbtlssed or

ot ate {S5L0 03 e BT e SRR R B 2

conponent sy @RulBbidSidBS 8 HROkall fo1ei0n 33a bhde 6pbd] Sufpbregistishe
13. In other words, the receptor portions 56d of the electro-optical sensors 56a, 56b are
aligned with each other, and the light emitter portions 56¢ are disposed on the outer sides
of the aligned receptor portions 56d. Thus, the receptor portions 56d can be disposed
separate from each other, and thus make it difficult for light from the opposite light
portion 56¢ to be erroneously detected. Viewing holes 13d, 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 the patterns 76a - 76¢. Here, the eight
levels of braking mode can be identified as discussed above by reading out the three types
of patterns 76a - 76¢. The electro-optical sensors are conventional components that are
well known in the art. Therefore, these structures will not be discussed or illustrated in

detail herein.
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mi croconputer 59) are covered with an insulating coating fi4 @ ABR 20850t her
exanple of the first synthetic resin coating filnm nmade froma synthetic
resin insulating material that is translucent yet colored so that |ight
will only partial Iy pass t hrough the i nsul ating coati ng film190. The

insul atin ing film.190 i.s forne t di n

which a rg%q(i%ai ?Tﬂ‘[ 8‘?%‘%%*8? QOHSHTE q%ﬁpgqg‘tb‘n% bfg‘[{ g}ﬁ‘?@ §§§| rcuit
board 70 Bﬁd/th@&lec&ic@p&dmmen@%m&mrﬁnsbow§1ﬂe@meﬁebﬁ(sﬁ¢ms<1ﬁ@Bmst@ra:@%@nd
el ectro-optical sensors 44, 45a, 56b has been set bgq)the af or ement i oned

i mrer si ngnper@@@nputemwmwveteﬁewm@mnamlaw cagbing filg 199 (anothgoerammoef f or rred

on the [ G padytEAl Al Asnfl siRAbRIRTa Sl A Raf R A AR O

the screws I'Spose

44a, 56¢ &ﬁﬁhlﬁ@ﬁﬁfﬂt@bloﬁ@f&i@tﬁﬁt&gﬁf wﬂhenlsrqzaﬂtau@psssétlﬁbugﬁﬂﬁ 1msfulattimg coatmg
el ectro-optical sensors 44 53, 56b.. [ 00130] The reason why
i nsul at i nélldapPi Aje msplfﬁlmg)eoqt@gﬁﬂm ]f98r1Fr\E‘HH’Gﬂ by gt mgltsrdding Pr%‘ﬁss\/bﬁl ch the

head portigRs, g,%gmqa\?,&,:;agn o il %%13{0 Iﬂbﬁ%ﬁs’wb&hw@gﬁ%aﬁ mﬁ ne 4

insulating coating on the regions on whi
portions ®Ratriwhl dongposemtsvrch B2hamécraicsynsad9 emﬂeie:ctrewpacal sepsosatdi, Ap.fi | m

190 w | | m.nat e eto cont act between the d portjons 92a and the
ol it ngoR B R Srilbing S RO r B Re resesy e rIhe TRHBATY ho

circuit bQ@e{tﬁlgEﬁm 190 i8 nQﬁﬁoﬁHbd‘@ﬁ TR YnS RaLAbes T8 APk 9% oﬁ'vﬂﬁéli KeaROard 70.
However, if the regions 95 on which the head portions 92a of the screws 92

are di spopedioas 82 thesm‘ers &aawdlmqsﬁbornsmedtghhgmd@apoﬂ@m pf the lights t he
head porti 92a. W .COITE nt 0 the insulatin ating
frim 190 dAbrepRed Herbil PSS b8 hesubR ko bodt R Mo PRl e cauise
of this, thg jgpsul ating coating film 190 will not del am nate, and |t wi ||
be difficult for bad insulation due to delam nation to occur. [00131] In

addi ti on, [98130he Thesighseni wy the insplgng craingddmciPPds oy fogned @mh@tr%%lo i ons
f the | b,
of the lig m&[‘?hk%@écf ?‘}@g? &z@cof?ﬁ‘éjscgei&e%%é dggg%e'dﬁﬁgecgtr%ﬁ?ﬁ i |g rs 44

56d of the e Sensors t that
. is em ttedoitrrrgrﬁlﬁhw(] m@dﬁﬁnedmntther@m%% on5@dch thedeadpartibnad2al dfgint scraefd ect ed

fromthe read- qut ern and the identification pattern, unt
of light r9§ éI%PSB ‘h@s‘ﬂl@&%&)?%@g i’H 19Bay \ﬂFlafm%e %edweeatacg%wfmg‘)t he
l'ight may mpad %ct}ﬁoﬁ@fa%ﬁltﬂe ﬂ@ﬁl@ﬁﬁ%&)a’ﬂiﬂ% GG 196 GRRA PcSsc 92586 scryedinkd

t hese conponents are covered ansparent insulating coating film
However , ithe titegitdeewnd). eitbhodélammatiommay spiigad therentire mmxtlbpgddt?Ot Hawevadi at es

fromthe L] hts.44 56c i,s reflect t he ern 0, APR 2005 can
be. pr eventkl BRGHTS PhgEh fhahPouERs Sl bh a5 B ah B inrd HBPoCover od
by the i Rswrad ve tl‘i@ﬁ\l%iilﬁﬁlné ¢dabing Bl 189 cBb BeadYfortidtisD2atvill Wot torkeingssi bl e
to prevent operational

contact with the insulating coating film 190 when the screws 92 are screwed into the

circuit board 70. Because of this, the insulating coating film 190 will not delaminate, and

it will be difficult for bad insulation due to delamination to occur.

[00131] In addition, if the insulating coating film 190 covers light emitter portions of

the light emitters 44a, 56¢ and receptor portions of the receptors 44b, 56d of the electro-

optical sensors 44, 55a, 56b, the amount of light that is emitted from the light emitters 44a,

56c¢, the amount of light reflected from the read-out pattern and the identification pattern,

and the amount of light received by the receptors 44b, 56d will be reduced, and thus the

light may not be correctly detected by the receptors 44b, 56d, even if these components are

covered with a transparent insulating coating film. However, in the second embodiment, a

reduction in the light that radiates from the lights 44a, 56¢ and is reflected by the patterns
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errors in the electro-optical sensors 44, 56a, 56b that ocgup W@@@
reduction in the anount of |ight recelved by the receptors 4 or the
wrong |ight being received by the receptors 44b, 56d. In addition, the
peri pheries of the light emtter portions and receptor portions are
shi el ded. Thus, e difficult for ht to be enmitte fromthe
peri pheri &% pr‘f‘ﬁ:é‘t b@ﬁﬁusﬁg}etlig&‘ﬁ?ngf%s ?‘@ctgf)?‘?ﬂeptﬂﬁraﬁ B?{SCOB%TEEB a synthetic
resin thaﬁqsﬂllﬁtlnéjé&atlhgﬁﬂllerBQQJuQé 86khls, E%lltb@ pﬁm‘:w"ﬁl@*ﬁ&ﬁo &aﬂ&ﬁﬂj for the
insulating coating f Light 1s also difficult to be emtted because
t he insul air@rsngn th@ataCtrg-optlc%sa_@orﬂ% £6a, 156l thao oeeyr due tosamedueting in e

peri pheries o ters 44 the r ) 6d of
Pre Por ooty o e fo@ibadiiché Sotgiapp 86 Al bithe IBRERNEE BlftRa p0, 01
top porti feSeRptdreRe 56€. Omlaﬁﬂﬁlstlﬁﬁﬁnpmﬁs oFﬂiénghﬁMﬁiﬁtet portibss arddght s 44a,
56¢ and the receptors 44b, 56d are disposed close to each other, it wll

be diffi clecepiprporipare shiclded.o s édﬂ&bﬁélefﬁwlt fcrrdmhi toebe qmied fremithe er s 44a,

56¢c to th t ed.
[00132)  ThaEaBL S e e ponfis sl iiten BRECAbL OOl hiehE BsRinafit OO0 <
bot h t he diffiadt fl"or cabrﬁd@DMSﬂm@htlh&sedlfbmhbtmshtaamg cé’aﬂmglﬂlin Toow Lihght

descri bed 133] . When each el ectr.i cal nponent _su as. the c0|Is 62 and
m cr oconpl?taaﬁo ch‘é”lcuhavée E%%{S@&wﬂw %lgaoma fil rrbﬁgq i forned9 4il? i ng has

been conp gded HWS@@@ft‘B& the
SCrews nglg%(gﬂgiﬂg%égg’h de%%eﬁglﬁg éggnhf{esgp%ld;@tl%ngfo ht emtters
44a, 56¢C a]ﬂctm-hlaicaémpomm;)ﬁat ﬁébwnhftuhershapascsegh d)natsthdmp pCBBO,hS(ﬁf thashe

el ectro- ogtlcal ensor s

Shen " onoBoeenl Ay st (g Hghe LS 4P SEEnding el DR, b, B¥a R ML "9

synt het i C disBSdel cldas W @ich Reher, TRWAT bAdiffiAM for ng&d@ bé bitfddrditetdlly Ro@rtHe 70 1S
renoved fromthe tank and subj ected to a hardening process in order to

form the lighiemitiemg4ecritanthefreeepiorodit §6dhdhewopergeenaberrersgan be r cui t boar d
70. After_cov rcllng each unit on the circuit board 70 in this manner with
the i nsuPatlrhS coating film 190 made of an insulating material, |iquids

can be prgnEBREed THe@f@ps@ﬂf&ﬁilm’gthE:h@uﬁitmgtcbatﬁ@ filaorgiaherdosers both ts the
m croconput er, 59. Mreover, in_this iment, it will be unnecessary to
repl ace tﬁlé@c@cqommnﬁ&wd%mre'étb%%aeévmﬁewb@ﬂ@éﬂtﬂh@ém power that is

gener at ed b r trical
power w I dﬁggbljsg‘gﬁt&géﬁgee?éa}%%&f %‘gﬁ@gﬁﬁfﬁlﬁ hs gi"fn%p ﬁtllérEéO?n ug%:rgﬁse of
t hi s, theh2vabeAPRIART te dal diregit bbardve eindsmihag hasgﬁ)aenabmp@ta‘d both1® can be

Tade per TanCt 2ROl & caunad. BY 1 R T3 S5 B (T LD

portions of light emitters 44a, 56¢ and the receptor portions of the receptors 44b, 56d of
the electro-optical sensors 44, 56a, 56b are masked with tape or by printing. Then, the
masked circuit board 70 is immersed into a tank filled with a synthetic resin insulating
material. Afterward, the circuit board 70 is removed from the tank and subjected to a
hardening process in order to form the insulating coating film 190 on the surfaces of the
circuit board 70. After covering each unit on the circuit board 70 in this manner with the
insulating coating film 190 made of an insulating material, liquids can be prevented from
entering the electrical components such as the microcomputer 59. Moreover, in this
embodiment, it will be unnecessary to replace the electric power source because the
electrical power that is generated will be stored in the condenser element 57 and this

electrical power will be used to operate the controller 55 and the like. Because of this, the
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[00135] In the aforementioned the second enbodiment, an insyl gkgg ﬁgating
film2190 was not fornmed on the regions in which the screws {P mz nber s)
are di sposed. However, as shomm in Figure 15, an insulating coating film

190a is forned on the regions such that its thickness is thinner on

t he regi ons,.95 of the.in ati.n atin r

o eas. DHorgli n%ei@&&ﬁﬁ@%&&@%@%?%ﬁﬂéﬁ% bfthephinf hALe S BY
screws 92paf RselhtnPsde forte@veqirddW t h t he th| n insulating coating film
190a, the border between the thin insulating coating film 190a and the

t hi ck i nsli0dBthg Medificatipnf i | m 190 will stop del amination. Thus, |t will be
difficult ad. i ns t he
e b R R R

screws 9%agnet f%ﬁh@i/\@tdthemégioﬁdlﬁ vdtldilmhletscﬁﬁi@r(ﬂ:r&)@me{ﬂb@&$ﬁx]e dTdgoRid. EI\/BODI MENT
[00137] In a third enbaodi rrent expl anation i.s given concerni ng when
i nsul at i nBOVEYER: AHTOMN i igurg b SNl ttwgwaﬁmtﬁetg hm gfjad R regions

Fur t her M09S, 1R 1RO 10 Gyl S YRSIeBR0DS R thdtok thed RSl Ehsing
op

expl anati o’ of constitution an eratl at are ent1 cal or equal with
t hose of fihe 19D psbotlendreascle, mbmd:ltheretgmnmohlwtbm thnﬂleacbphrnm@mﬁ&’ﬂ}h%s

shown i n Fi gur 16,.and 7A 17 n the third enbadi wi,t ch
o omont | 6SIPHE P2 actisosrd E camrCividulas 5 i g Sianoe BER 12es 0 R ot  ect
transi st Opgpyebdthe thfhelhsﬂﬁﬁlgsd%ﬁ?ﬂﬁﬁl 190k the ﬁﬁckﬁnml&m%sdbﬂﬁﬁg filheosain al |y

connected coils 62 are connect to each drain ternm na f the FET 63a. As
shown i n FloguckamiFaiont Hdus\ii Wﬂhbfedléfﬁmﬂitfoﬁbad ipsulptinrdusdo delamtiratiog 49 oeWrf ace

of the circui the t;he _oppasi

surface fSXffrhlgﬂteﬁtgmflpgﬁ@tg gpcé’l?;l m% ?%& 15 FM%@?@P@SF %[ ﬁ{"%oar 501%8% s a
washer - shagagb@fwwerdllﬁ@—tﬁham@ﬂtmm,ate having a ci rcuI ar opening in the
center thereof, and is di ssosed on the outer peripheral side of the

beari ng at@UpfbdalHRD FMBOBIMENTSo as to be substantially concentric with
h | b d
the, spool \GRF1 20 5 SRR L @HARR ARl AR LGy G board 70

i ncl udes circurts ront sur rcuit
board 70 ooatisyifim i Hernedivith b naelemohling @dthodnBuohermbiee irr adoldawihace of the

circuit baard 70. te.that the printed.circuits 72 are onl rtlaIIy
shown in EISgESER @9&’ g‘ﬂf& epmpgdinpenty gxplagaien ?fCtFQHfs‘ttPh?fb%Pdc‘?Hﬂ&‘iOP %8N t he

front and;f&@bal of YA tﬁBseth%é:ﬁfs%ﬂcf scBOR EnbiRERs KBS binfiddd. y connect ed

through t hrough hol'es 72a. An 2005 external equi pnent connector 96
i's formed[¢H38he é&tslmwmmrﬂlgﬂhra 116 alsl Hbﬂ\dﬁBt, frethe ithivd grobdshment, theewighi ch f or
exanpl e serves an |ns deV|c te

equi pnent )e{ettﬁat %f H‘fg‘@gt (s;[{) el GoaneY %‘g@gﬁﬁ?ggﬁ%&gﬁa{m%& rs@g%’r ating

nor mal | y. ti@dsn switch on and off at a htgh speed. The serially connected coils 62 are connected
to each drain terminal of the FET 63a. As shown in Figure 17B, the switch element 63 is
mounted to the rear surface of the circuit board 70 (the surface on the opposite side of the
front surface facing the flange portions 12a.
[00139] The circuit board 70 is a washer-shaped and ring-shaped substrate having a
circular opening in the center thereof, and is disposed on the outer peripheral side of the
bearing accommodation portion 14 so as to be substantially concentric with the spool shait
20. As shown in Figures 17A and 17B, the circuit board 70 includes printed circuits 72
both on the front surface of the circuit board 70 on which the coils 62 are mounted, and on
the rear surface of the circuit board 70. Note that the printed circuits 72 are only partially
shown in Figures 17A and 17B. Portions of the printed circuits 72 on the front and rear

surfaces of the circuit board 70 are electrically connected through through holes 72a. An

-29.




connection points 96a - 96d that can electrically connect t%Ut/h@Riggg ection
device are forned in the external equi pnent connector 96. [00140] The
circuit board 70 is fixedly attached to the inner side surface of the wall
portion 13a of the spool support portion 13 by three screws 92. Wien the

circuit bo rd 70 0 be at t he, scre le a
P thar oe ot fomigat PERdamEl o wh Sk PRl Susmb Bk Sl B8 on 2
is used tm eHlEfor bR@nplk k&vkd tokoafidtt £Pinspéttioh @evice (ah@ihtpRedksierfdl i s t hen
di sposed so as to be substantially concentric with respect to the spool

shaft 20. equipmentsthaiipspegiserhethes ot neiche elepsrnieiciyanit1s opgatingeprmglly. hEO%rpool
support  parLig (% p;ognt§ %gf &(ﬁ]ﬂhgt & e écﬁ%ﬂlg @inte?ftg?ﬁje 18pdchibn ﬁé‘fx&uahé board 70

wi |l be dispose Are Su con entric t he spool
shaft aX|ﬁnm[e@ﬁﬂﬂaé]exﬂ&ﬁiaeeqdipheﬁthenmml%l er circuit 58 and the electricity

storage el enent 57 are both .o |d d on ircuit board 7 As . shown b
t he dgt s 0Q1#9lguribs carguif heoprd 74 is 1’7@ hecﬂpﬂtﬁ ¢ MoELtide 5“6%’8? BP% wWalld t he Y
electric f

terﬁrgg 6¢hS s over@%rﬁﬁrﬁ L mﬁ;*g;g% dchersenf Wﬁé&?ﬂﬁe%ﬁ‘cuﬂb@ardm

m croconp are Insulating coating film 290
(anot her isexhopttachod withehd sarews 83 thdnefbi exangd¢ ajig dlzt usrtgmnpmtamiy pmd:embd om a

t het | at t t hat d I i ght
w11 ol yobEEEaRE At AR ST iPh A4 FSLIS <R SRRy 20u: Thgd B m 200,
The ol degirduisidant 7O tﬁaﬁdlgﬂtged id 45 1898 shistdrRib P BorR¥nt@ic Rath reb@kt torlé di ng

process. In the hot nelt nolding process, a resin raw material is injected
into a rmsm»olsmﬁ(m durﬂ@s v8Y, Whﬁmmﬁ eitcuit edard T is thotel] PCheenpohganepdct ri cal

conponents S c t 9 .and. .el e [s 44,
a5a’ “seb. potis. B3 st A ARIED Foci RREF I SIPR iRsT SEBH S o
formed OntHe?arésru@ﬂbnt@d’M@dbﬁ@ernnﬁd*ﬁiﬂﬁtlﬁfspbelg;h@ﬂaxﬁ5 on which head portions
92a of the screws 92, or the light emtter portions of the |i tters

44a, 56¢ Eﬂ@d‘l}]ecé}&@tgﬁhaﬁ&etrpﬁﬁser snrcmh%S ptbp elspisicyy ploragg glegrent g?aafe bot
|
el ectro- Ogul g{%? onIOS PR b%é:c‘ ﬁ?%@%&&ﬂﬁﬁh& goe?n f#18R298%nd 1742998 tﬂo@m the

nol ded in ng coatl1 ng ornmed on a region on which an
ext ernal dewiceit bomigétand {1etelecridad mm;ione]itn mounmon bdath |sslepﬂmsaolﬁ (sich @s

elimnate_the task of r novi ng t Iatln 290 when
st o eacieggiseompRsT 531 A corbaih amand Beefedbtit iln Mo anlen: 06 1 o

i nspect E onhe riﬁ§t S&ﬂﬁet@d FeGial c‘baﬁﬁg ARDRAdedWrh A9yAtAGidRAHIRGl4dhe Of the
circuit boar when the inspection of "the circuit is

conpl et ed maeﬂmai ﬂ‘@UiS@blomgi smhfdnaﬁ that hglm @Q@nhspagnailypms thoomhitbe meddedy, f or
Seaml e, e b S R T 2 AP T e
i nsul at i NgheRQABIANRG Proders. 29Qhd BotiRelt Molding process, a resin raw material is injected

into a mold 101 (Figure 18) in which a circuit board 70 having electrical components such

as the microcomputer 59 and electro-optical sensors 44, 45a, 56b is set. However, the |

molded insulating coating film 290 is not formed on the front and rear sides of regions 95

on which head portions 92a of the screws 92, or the light emitter portions of the light

emitters 44a, 56¢ and receptor portions of the receptors 44b, 56d of the electro-optical

sensors 44, 55a, 56b are to be disposed. In addition, the molded insulating coating film

290 is not formed on a region on which an external device connector 96 is formed. This

way, it is possible to eliminate the task of removing the molded insulating coating film

290 when using each connecting point 96a-96d on the external device connector 96 to

inspect whether or not the circuit is normal during the manufacture of the circuit board 70.

Note that when the inspection of the circuit is completed, an insulating coating film 290 is
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di fferent thicknesses on four regions on the surface of tl| A%ﬁUIt boar d.
The four regions include an inclined first region 97a on

el ectro-optical sensor 44 is disposed, a second region 97b that has, for
exanpl e, a thickness of 3.3 mmand on which the electricity storage el enent

57 dth f 58 d d third that h
foragxarrp? gtbli’fﬁogé’f?%@g%:‘h%n?h%%rpks gss‘(?arhgleg%gl?llbﬁ%}”bwﬁftg? 138 Isa angsa

fourth r@@lm&ﬁgbtg,mwg@ﬁnﬁed,hlckness of, for exanple, 1 mm [00143] On
the first gl on 97a in which a Ilght emitter portion of the light emtter

44a and EOOrl Ee ptAsr shovintin Higreol 74 Hae tingulajipg coptinghlme? Ukformedpithcal
Sensor 44dﬁfe?e gkhla&%gﬁ%s ogg(an?ggqmr c3 uc%c%sotf %IhG caxi%ﬁu %Zﬁ’ﬂ ﬁ; fon.gﬁ'%ﬁ%l ded

i nsul ati ng COAL i'S I'nclTne om t he

third regimmd%ﬁmdpmea €rst P@l@iﬂﬁromﬁhmﬂﬁﬁeﬁctl@dﬂﬁmﬂfsehm4¢I1§d>1spdsed faoard 70
so that the light emtter 44a and the recept or_44b are bundl ed together.
[ 00144] Agecgﬁ%mlqub@r@saf?sexwl%r@é ickngss efj3 £ gae apd op pdich thg i ¢ board

70, the an &ggm[f hr egla @fe!rrﬂ:gt Wgﬁldhﬂﬂg rgcltllﬁg} gl?cQutaffSear@ ﬁfsgﬁgg,:’!n%lﬂg%girl&ﬁ i ed

t hi cknesses regl ons hree regions I n

first regﬂxanhz&Bﬁ)rtehahp]Iea:sthMlmesse)farﬁ)inm albhncbihﬂ@sﬂplssrpﬁf th c@ilsyandadoudth8 nm
and on which t%egigil eI ctro-optical sensors 56a, 56b are disposed, a
second r efitdit # Clﬁﬁeﬁ frickePEnb "Bor ti ons, has, for exanple, a

thi cknessE 143} 8 Offhe fﬁﬂ%@ﬂn@‘?é ﬁf\vﬁzﬂﬁa@? ff QEPHBbn EPth%'I'i%hié}ﬁltt%y\MaCh
el ement 63 are disposed, anhd a hird regl on 98c that has, for exanple, a

t hi cknessamfa n_ecnptpr p@nmm}f th telqepzthe44h qftthe elnctrq-epth:abmns‘arrf&l asc disheserd; aght s

censors SaRwEewR LR, B, el FRRSSe ol i S0 R BERETRER | no

t hi cknes smai itidcHRd RS itisthlratrédigh SRAfowag the lofe? B&iphard] Begd éfftﬁé cif®gi on
98a is different around the light emtters 56¢c and around the receptors 56d

(t he thi cReadd0 sqtl the ltghéemt@ﬁﬂ%mct@érr@cesm%lsmz bpngled foggthehe t hi ckness
around th dlﬂgﬁptz?m rre%%dinlﬁ ur% ]% (ﬁﬁtﬁg?éa?s?r}acé ome GI%B% bgﬁjd%d Heri'ﬁcﬂ & i ng

f|Im290 1Trs regi on aprolet S outward
fromthe aisnlatihg chnimpdiln@I0erefdrnad withelifitrenidthickgésess dBtirecsegiotididfhet he two
sensors 56a, 56b are_ buyndl ed f oget her dllng the light emtters
and r ecepBP&TeAIRRS Msidingagine gﬁfd@ﬁlﬁ@%&la&éﬁ exahlsofiickugsies ek

t oget her, obhashaneg nﬁﬁ]g{%@wﬂ%ﬁ tﬁeirt%a é’l@ﬂtfbhoeﬁtﬂﬁl §€H£<Q§§6d, ReyLAldifRs&pLat i ng

f|Im290that covers ectrica conponents such the Iight emtters
44a, 56c¢, stdoad remap?iir thatdid djvidsgdntot the pwmmcmpmexarﬁple aﬂtBsz&SE)fBSS and t he

SO e S aE S SR PaT o AR e A PRECHCh i PReh P21

290 i s foiHRIreBidnfo8E $Hat hEY if&'b?(ample, a thickness of 1 mm.
[00145]  With the light emitter portions of the lights 56¢ and the receptor portions of the
receptors 56d of the electro-optical sensors 56a, 56b, the molded insulating film 290 is
formed such that the thickness of the molded insulating coating film 290 in the first region
98a is different around the light emitters 56¢ and around the receptors 56d (the thickness
around the light emitters 56c¢ is 2.2 mm and the thickness around the receptors 56d is, for
example, 1.8 mm). The molded insulating film 290 is also formed such that the first
region 98a projects outward from the circuit board 70 more than the third region 98¢, so
that the two sensors 56a, 56b are bundled together. Thus, by bundling the light emitters
and receptors 44a, 56¢, 44b, 56d and the two optical sensors 56a, 56b together, the shape
of mold 191 from which the molded insulating coating film 290 that covers the electrical

components such as the light emitters 44a, 56c, the receptors 44b, 56d, the microcomputer
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97a, 98a so that the nolded insulating coating film 290 surgg@%the
peripheries of the lights 44a, 56¢c and the receptors 44b, 208 be

shapes such that the top portions of these conponents are open. A portion
of the nolded insulating coating film 290 that surrounds the light emtter

portions d ceptar portigns of the |ight emtters.and .receptors 44a,
56,  aab, 5wl G et pEmar Cryseeraaeor SRERY Mgni SR AEAh Fespoct
to the |pghtgeand the receptors. [00147] A water-repelling layer is forned

on the inner peripheral surfaces of the tubular ortions of the nolded
i nsul ati nPoddat i ryrthedmmre,ghe moliled insukpsing icgatingefitin 2%y is fermed vadupiregions

e i 1 b BB o ERe Det LRl pSESlndhs IREEIRE BB o5

recept or REKts 4PNS6QRR the YEdePloRaeth, BHd tith iy @a%@maaeﬂmt e edp pdrtiomd oft ur e
adheres to the inner peripheral surfaces of t

e tubular portions. Thus,
cont ani nathiegcamnesenfs Bie qnse. deppsdon Of)qhem%@ﬁdilﬁ%lwté%@@ 29hthabi st ure
can be co j it fi.ci fi: i em tter
portions ﬂ%oﬁxh?%@erlggg%rﬁ%%{ @?tﬁ?éo%g ljggepﬁ{g oﬁo&ﬁ%t@%@% Pglgiet{&g;%n sd cause by
t hi s cont sweptatsi4dn, SRrn4de 564 ovithriobliadhap@Fild@ion Bhe lightshield whth reépectiol ded
i nsul ati n&j@apﬁti ng film290 is not formed on the regions 95 on which the
head port fgiightsand dhe fepeptatsr ens 92 are disposed is because if the nol ded

i nsul ati nygaef i wﬁat&.%&%ﬂlggéyér% f%e@bn tﬁeqnﬁcﬁg;eﬁﬁﬁerﬁ%uﬁacemm thhgahead

portions "92a of the screws are disposed, t nol ded i nsul ating coating

film 290 pottibnglef theimdded inghlieingeosarg Hlo 29ksndeenthe highthwmsittersend rengpto®2a and

t he nol ded i.nsu atfi n co?tiﬁg film 290 en t he, scre 92 ar.lﬁ screwed into
the circuP?™U8BSPY %e( .%{a‘ﬂl?ess Vaki gt 7 oRP Ty BEe i e Utshlé_wé PFre circuit
board 70. giianay et mdidtulehs réneah 88muStbthe lightrtittet A1 BepbrRRFtdgRge 92a of the
screws 92 are disposed are not covered with the nolded insulating coating.

film 290surrdvadedwithpdrdsrshapeseyenif moisare edhetesitothe inesimgaphaiplisyriaggs nol ded
R e ) o _
ey ourt | paEfS Wi poied 13 S’\éﬁﬁ?@"‘?ﬁ‘%ﬁ‘é’ﬁ%gm‘?ﬁ\égggﬁu‘eﬁﬁ?%fgﬁ%%h?% ér)?g‘;ltt%}‘%idm 290

circuit b ecause 0 I'ng-coa

will not demaishiats badttriotledyahdl dedings fif the vfficidney oD@ lighnamitet pationtie to
del ami nation _to occur. [00149] In addition, if the nolded .insulating
coating f PRdibegerepioy@prions ghtticdightsad reqsplors emee B thisgonfanyptionssy besee and
receptor 995&31@@.5 of the receptors 44b, 56d of the 2 0 APR 2005

el ectro-optical sensors 44, 55a, 56b, the amount of light that is emtted
fromthe [00gH8} 4Hwm, rcasvfiovhytthe mabhdedrinsuddtingicghting &lin 290 wohof fopmed be theead- out

TR o ol kRt B Lo TRl h bl Vo0 B
molded insulating coating film 290 is formed on the regions 95 on which the head portions
92a of the screws 92 are disposed, the molded insulating coating film 290 will delaminate
due to contact between the heat portions 92a and the molded insulating coating film 290
when the screws 92 are screwed into the circuit board 70. This delamination may occur
over the entire circuit board 70. However, if the regions 95 on which the head portions
92a of the screws 92 are disposed are not covered with the molded insulating coating film
290, the head portions 92a will not come into contact with the molded insulating coating
film 290 when the screws 92 are screwed into the circuit board 70. Because of this, the
molded insulating coating film 290 will not delaminate, and it will be difficult for bad
insulation due to delamination to occur.

[00149] In addition, if the molded insulating coating film 290 covers light emitter
portions of the lights 44a, 56¢ and receptor portions of the receptors 44b, 56d of the
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light may not be correctly detected by the receptors 44b, 56d, even if

t hese conponents are covered with a transparent insul ating g@a pRg¥ﬁ95

[ 00150] However, in the present enbodinment, a reduction in the h hat
radiates from the light emtters 44a, 56¢c and is reflected by the patterns

can be prevent ed. because 1.ght emt e dthe re

covered b F{W g%eﬁs‘?rﬁé ’Ihg‘ai’ %‘S’g@t? f’fllsgh%%%lse gs@ﬁ‘g tb? 11@1;#&2 Hit is
possi bl e $&, BlcQRitht OPBAALIRRRY fRIn ﬂfe&eamoattpauah%a Fig-iaatifkatiospaesr s 44,
56a, 56b that occur due to a reduction in anount of |ight received by

the r ecep@llsirtbe ampunt A dighbricceived b bagedepigr 445’@ ﬁéﬁbwitléb@fedé@f?dbwlct thas thecept or s

feceptor DARRHot b Borich agBElel B s 4Jf, 3000 lond oI RR T,

be emttecbvfefddm/ilt}h@traﬁpaﬁhﬁi’nlsﬂatuﬁgcdatiﬁg Fight em tter portions and recept or
portions because a synthetic resin is used for the nolded insulating

coating fl49 Hﬂlzgd{qm@r |1%ﬂ7§|PF$5’1¢%ttﬂnt1b0deFelt§oﬁ‘ weeeian ig e hight fing wadigtesftRm, and
b t | t
ol ded i i 1ER! SBfclp, e 20 o GOBLEASY e el che be BTfleS ot 0

em tters Uda enhbas andlthichecepaeeat mbtsco%tnd HyGhe mfoldeldensallaemg rcoatopt filav290.

sensors 4 56a, .56b. Wi th be shapes such that the tops thereof are open.
Thus, eveResause philiy }td%POSé’ﬁﬁ? toé?rgvefﬁlhaper%agﬁaorﬁ Fféﬁ}eé?ggﬁf’d’rpgc AE15OB6 " ar e

di sposed S6036b it &P dBE BT redhdtionVh ke at?ﬁ'mﬁil't bf hgl‘leécef\BH by i YecdRor@@4pm t t ed
directly fromthe Iight emtters 44a, 56c to the receptors 44b, 56d, and

t hus oper &d @irthb Mmg)lrl@tbamgb@epﬁeé\bgmh@mc;eqtm3}511,]56ﬁhén sdditien, ol f or mng the
nol ded i nsul N m 290 so.that, the er| p S f rcuit
boar 4. 70 et ee/aRe ik fom e Roriela i biok ioBs e R i i S o)
As shown badifffigil @r liSht 18 bb @nitheRl frorR HRCRSPhEGesdF heCl Ht\ﬂefnhttd?%obtﬁﬁg ahen t he
nol ded insulating coating film290 is to be formeddq%‘ a hot nelt nolding

n

process. TagentAePortions haspysegrsyeibisli reginde yseddor el sulating epatinge fr om
for exa”p%fo th%t @@?f;@’%{lﬁ d&%lo}/ot"i"%ﬂ H@gﬁ«éﬁ%ﬁh&@@% ﬁd baWEBhHE W tidd ﬂﬁdgﬁt ! ed and

t he seal a to tenperature an
pressure voaling fieD90 1O formedOd Hial théﬁn(ﬂb@il\iﬁlsmlﬁltnl_g @Mflﬂg fith 200 eurf@inds ﬂt&l | s

donut shaped, and udes .an er | d 10 n | ower nmold 101b. The
mol d 101 P?t&tlﬁee%oﬂéﬂﬁlaglaﬁ%ﬁgrﬁ & Y08 aggt%ewptqrﬁé‘?mééapf HsIsdecire-qriicalng t he

| ower .mol ¢ 10104l %a""%l?@nhrt@oecéhh |shctP@af e 1ohs H%éﬂ‘ a‘f@oéfe‘)o TR &80 %

el ectroni ¢ conpohents suc e m croconputer are nounted 1's
posi t i onethe lighpemitteest 4dae hod drel thpmeeptarsdidboitet aradisgesed @laze émebch@thi@r.ahd t he

et OS8R R e EH D oS ATRRITRE ol ! e
receptors 44b, 56d, and thus operational errors can be prevented.
[00151]  The steps of forming the molded insulating coating film 290 so that the
peripheries of the circuit board 70 are covered will be described by means of Figures 18-
21.

| [00152]  As shown in Figure 18, a hot melt processing device will be used when the

molded insulating coating film 290 is to be formed by a hot melt molding process. In the
hot melt processing device, a hot melt sealant made from, for example, a plastic polyamide
resin (resin raw material) is melted, and the sealant is supplied to the mold 101 at a low
temperature and a low pressure via a hose 106.
[00153] As shown in Figure 19, the mold 101 is donut shaped, and includes an upper
mold 101a and a lower mold 101b. The mold 101 includes a molding space in between

the upper mold 101a and the lower mold 101b in which the circuit board 70 en which
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are formed in the nolding space 102. Here, there is no gap %grﬁgﬁﬁgv\een
the upper and lower nmolds | A a and 101b and the circuit ar n the
regions 95 on which the head portions 92a of the screws 92 of the control
board 70 are disposed, such that the nolding insulating coating film 290
wi Il not he fornmed therebetween. Al so because an insylati oating film
'S al r oad§iSFBIHCEPTBROTERE Bt Fuing BrcrprmmF ST My EdisRe LBt n G | m 200
Wil not b&eebPRBRYpé R e0Rer ol | 131dNI078 aRd HeQSRuit bBar@ddishd @, the coil
hol der 69 is used for alignment with the nold 101 and for sealing the gaps
in the notldctiqric coraparieaisnisrehickathephelded insyladg ¢nating &ilm @A carphiecformed. cont act
with the |light emtter and rece rROrtions are r oVi 0 d 101,
and ser veteqouith b e R SR R HRE bR 3 pEbd PO e e ypBer Ry

el ect r o- oRfvwes Aol &LITH@and 40 Bghd the cRbdtbdapd 0P bh el regions 93 6n Hbich thékeadi t h
tubul ar spaces which are open_at their ends. Mreover, Iarge recessed

por ti ons BewEopbPiaRf the sies Yhel the spntpdens/ Iowe dispossleweh thabthedepipdgent s
such as tih%%lﬂr%gﬂgé\%a%ﬁggfé@rz%%%ﬂn%f;ﬁ@}“o%eéﬂ?exeg%é{?eegggdét L GhifkubRinEC 2!

sensor 44, e ro-optical sensors e m croconputer 59,
and the suvbdtial findsehéads Fornsd dntht coilsetde tiel rmolded msaladngcantipg dilindgewhdr and

are covered . by the nolded insujating coating. film29 The first.to third
r egi ons 9#@-@%%?5 {AFBOR RS meldmBe R aIn B ths <o bt AR and
second re Ti%’ﬁ‘ﬁen? Sath R8RcAN 4 Ngud' BREafHE IRGEBp&ahe HRIATEEL . aSurihRARG el £CESSEd

portions. I's allows the shape of the nold to be sinplified and nol ding
costs to bhiraldéyofpujeclions BU] tha cettacirwithntheilight en©r andweeepidrepontidng erk

i nsul at i ting, fil 0ist f d,. ircujt board 70 havi
he coi | 565 Glendne mofb £t abd s e ument S tiriaht Entet fith el nes
and set i fHeQ]dda@-dptoal schi¥tr 44 h8d e cl@80-oftidsl seRRRE 56 5eb hithauthdar spiiest ed on

the lower nold 101b and clanped. In this state, a nelted hot nelt seal ant
is suppl wirhase ppen attheir englad Maseser. derigel secesred portionp arerfprmedasousiihe cat or

105 via t . . . | . t d
200 teqr cOSRTEs of BE cRbichlanFiAER: Suarths (RS TRE A iR IRL 4dfBrand
hot nelt seallestio-optichl sescsudpihe edlo ERclriropieid SensbBtIfREIOY e microcuinputeoar d 70

and the el ectrical conponents and the upper and | ower nol ds d%%la, 101b.
Then, wherd%+38 thoewiteh dlement|Oanto that thess| dbamenthare greuped tossHaF spdzase ceverethoved

fromthe 1 hi t ] d.at J i1 m 290
w1 e POVEe e PRl oo a0 e R i i, O R okt ™ e
regi ons 95urfavewhil e dubfac® oF PR s2@@Esebaatirepions P8m 98B 2a tlefresthmrfscr mas 92 are

o SPosed, (he xtenal. deyice Sonpectir, 96 a0 Lle pERELOn, S50 I oh,
56a, 56p %&diﬁg§9§§%@@&1&gs ked by the nold 101, and thus the nol ding
nsulati n?00154] As shown in Figure 20, when the molded insulating coating film 290 is to be
formed, the circuit board 70 having the coils 62 and the electronic components mounted
thereon is positioned and set into the lower mold 101b. Then, the upper mold 101a is
mounted on the lower mold 101b and clamped. In this state, a melted hot melt sealant is
supplied to the upper and lower molds 101a, 101b from the applicator 105 via the hose
106 at, for example, a low temperature between 140 and 200 degrees centigrade and a low
pressure of 2 to 5 MPa. As a result, the hot melt sealant will be supplied to the gaps
between the circuit board 70 and the electrical components and the upper and lower molds
101a, 101b. Then, when the hot melt sealant is cooled, the circuit board 70 is removed
from the mold 101. When this occurs, the molded insulating coating film 290 will be

formed on both surfaces of the circuit board 70. In addition, the regions 95 in which the
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coating film=290 is not forned there. [00155] The eIectronic?QjmpRigmgll
be inspected after the nolded insulating coating film 290 is fornme

t hereon. When conducting an inspection, four pins of an inspection device
are connected to each of the term nals 96a-96d of the external device

connect or . The sul.ts of the asur nts are,checked todetern ne

oot por o heipoRichs 28 2By B RS E R RO Re AU AR Rt BrARIB
and the i R§PEBII7AN wiicH the liphsdmittbd £1d raéeptdreiobrmIwd thesdletalbt aplieglushiors ¥en
the inspection is conpleted, an_ insul atinglcoatin filmis formed on the

external 86 6b aairmasebregisked by Wemals101.opd dpsahomeling ogasty By
covering eagh Yihnt208Ns hieofhd ki Poard 70 in this manner with a nol ded
g2 oR o

insulating coatin e of an insulating material, |iquids can be
- prevent ed[{00166] €nteati¢cangnichércait @il be dapedadyfon end mokled hsaktihg eoating film

m croconp r 59. reove inthis enbodinent, it, will pbe unnecessary to
repl ace tﬁé{? S fgmﬁf@ﬂﬁawe_ Biped e ShauPien rbEs pban InSRRAEPD ARdEC |
gener at ed M dohnffeSho¥adlof te Eé?ﬁir&%%rof%@sg&é&alil%rﬁg ‘é?%{%ﬂ og! gRErical

power will be used to operate the controller 55 an Because of
thi s, theresgbabf thy nphsiurereents hetaticdked id detemgine vhtthagorfridt theg $@vetha dogradade

t, and trouble . d by had insulation.can be furt duced.
Po0157) 1 Nl i e RGPtk RO ptFeEioh BERTOIRS PSLTACTS, coat i ng

filmis giniHaedRYTBRhANHE MspEAioRIiS sdmpieRA s PkulfPhddbatind Aim RbtmsPsRY
process after the nolded insulating coating film290 is Torned. However,

as shown fhs exiegualelepive cennesior Abbradot ingk gpray pragessoat i ng film 298 (an
exanpl e Oﬁo@ﬁg? nnglf:géﬁ}e}ﬁﬁé :ﬁﬁcartﬁﬁf Jh tﬁg?ltrtl:uq ({a:rcén 7(1 gbnﬁgs e IO rafn%lﬁgéj on the

surface o I'ng coarti hg y [ s on~ process.
The non- mxsdkging 0satingtfilnPoaaidend ahiihstlatiDg maserfa0r1fgRids dan bb erdvehted WoRy
manner. \Wen the inspection of the circuiit is conpleted, the regions 95 in
whi ch t he *REHBE Bisrelschical cappensatssieh athe wicrogompierf% fdaraveraiidhishe | i ght

em tter p@frﬂ;h@i‘?ﬁen?fiib\;v Eod ﬁ&?E%sE@; tgf %@isdcé R elec p@a&g shitGe E;&%ﬁ% @& portions

of the receptors 44b, 56d o tro-optical sensor 4 6a, 56b are
masked wi electrmplepaver liyat jor gantrateg. willterstoredin thve sbealdngdr element Boandith0 i s

imersed ip a tank whi.ch contains a |iquid hetic .resin, and.the nmasked
cireurt bERBeAa I ifl 6 PEHORE b S IEL Rk Sahie Li5; Betele PHbE e
har deni ng s SF the rﬁolgtéﬂﬁfsulfaﬁréé %a@ihglﬁn 200 Ra Bt Hade B&%}éh@ﬁt' R wQdld ng film

298 on the surface of the maskéed cifcuit board 70. 0 APR 2005 [00158]
Thus, t he chyssd bzbad tnspletiow carelrecartbentedeceflur t her i nproved by forming the

o T s S Bl ) BRSSP bl A5 LS T e

nol ded i ngishgl ifdiehed @atthd@xibinhlnaoABEtor 96 by a hot melt spray process after the molded
insulating coating film 290 is formed. However, as shown in Figure 21, a non-molded
insulating coating film 298 (an example of second synthetic resin coating film) may also
be formed on the surface of the molded insulating coating film 290 by an immersion
process. The non-molded insulating coating film 298 is formed in the following manner.
When the inspection of the circuit is completed, the regions 95 in which the head portions
92a of the screws 92 are disposed, and the light emitter portions of the light emitters 44a,
56¢ and the receptor portions of the receptors 44b, 56d of the electro-optical sensor 44,
56a, 56b are masked with tape or by printing. Then, the masked circuit board 70 is
immersed in a tank which contains a liquid synthetic resin, and the masked circuit board
70 is then removed from the tank and subjected to a hardening process in order to form the

non-molded insulating coating film 298 on the surface of the masked circuit board 70.
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was not forned. [001591 OTHER EMBODI MENTS [ 00160] (a) In the ﬁL?\{Pnggntl oned
enbodi nent, four nmagnets (nmagnetic poles) were disposed in 2 Wl2onal

direction around the rotor elenent 60. However, any nunber of nagnets nmay
be used so long as there is a plurality of magnets. However, it is

or of er abl o KBt ELNEE D R AR b TRAREL S A RE Sk AT LR ke

nunber of mishipdehsulingeosingCfilaol®sson asiethce LA thé h«)oldda mheatm‘g@b@m@t i oned
enbodi ment,, the rotor elenent 60 was constructed Iurallt}( of nagnets
1

61. Howevélm P%wa&f@rw&d@nd/phen p SUGcc onavhich thG@l%%@Sldﬁﬁlrt&’aﬁan% eRRd with

atubularwﬁg@;t gpgnet or the like having a rare earth netal if the
t ubul ar astic magnet i ncl udes nagnetic poles that are sequentially
di sposed mmﬁ91 haﬂ)THERtEMB@DIMBMF&ri ties are different in the peripheral

directi Onf;ﬂﬂ[ 88 Zé)lékﬁn @ t he afo erren i oned enbodi nt t.he CI rcuit board
70 is fixeWl d cg rﬁtﬂf*ﬁéﬁ@ﬁ  Toys magpsts lga%’ﬁtl‘égofe@"beéecentered
with respeﬁhogee it PR ﬁﬁ%al%lh‘@%t ZaQOLQMtﬁe Bdtblge erHONRYE HowcQbr, SrkPRhSer ofhe

i nner peri pheral sur ace of e circuit board 70 or the inher peripheral
surface ofmaghes oay be hsidderloganthyretiea pluralsy of magiets. ddowevepst ispefemblesur f ace

of the bea datlon ort so that th CII’ ui.t board 70 is
ol spoced b bRSeeT S AR S AR afenistd ol i, ts arelifitus, buEBorone SR
[00163] ( ehe duthbeb8f @&fiRnasE dapme@uﬁl%@p@brﬁyg}k (H& SRYPMIsFu 4. are retained
by the cap nmenbers 65a, 65b. However, for exanple, the outer periphery of

t he n'agnef@léﬂ med) biethe efprementionpd pmbodiment, Sieroier slsment 6hwas eonssueied: t he

magnets 6 I ShL

mounted aft SRy EBReniE 8l nERevrEhp xR AF R Obp B PR 4 RN 0°

af or ement fened vdthoaiboRP plastidw@agiRg oeths 1iké hé—\l’lﬁg aeztralemﬁdmlaw ifftke wbldar of cap
menbers 65a, .65b. However, the gnets 61 nmay be interposed between a cap

menber onPEHE BRgRSt Airdndss magpeti dhises saquentisgy sisppesd syph thakthat thelr si de.
[ 00165] AﬁSl?ﬁﬂéﬂthffféré}ﬁ ‘Pﬁ%?%ﬂi’héfavﬁfw the coil mounted around the
e él Iec

peri phery o e rotor can tly attached to the circuit
board beciHé21 hg(cklnrthel afor@naﬂﬂne&embmﬂjmbetdthemuauﬂ bodrd 76 i$ fiatdly eamgded he

spool of the reel unit. Because of this, a lead wire t onne t he
b s and'q the SEeal SHPROTLRBIRG s P e R bieRd oA roSbeia e st SR SHRY bt ween
2 0 APR 2?95H0%v&0fdr%x§xﬂ let 1@ 11‘&’1e'i 9&'1'1}5116@&?%@51&:%? thREciFRABead 70NIRONBEr T he

coil is also nounted to t reel uni't by sinply attaching the circuit
board to perpheeal lsuifardetof] blee:mlslmldaﬂ &9 awiyl bej gieddatheeahitentpyripheralciurfocd of thoar d

that is atoteafarlcn%ea%commo a?tlornepeortlonniﬁ{ so t% ttge (SZI%CU.?{ boa% 501 ci}sePolgfr: kulbg 9 aEﬁ“ ce can

concentric with the axis of the spool shaft 20.

[00163]  (d) In the aforementioned embodiment, the magnets 61 are retained by the cap
members 65a, 65b. However, for example, the outer periphery of the magnets 61 may be
covered with a heat shrinkable tube to retain the magnets 61 on the spool shaft 20. Here,
the heat shrinkable tube may be mounted after the cap members 65a, 65b are mounted.
[00164] (e} In the aforementioned embodiment, the magnets 61 are retained by the pair
of cap members 65a, 65b. However, the magnets 61 may be interposed between a cap
member on one side and a disk-shaped positioning member on the other side.

[00165] According to the present invention, the coil mounted around the periphery of
the rotor element can be directly attached to the circuit board because the circuit board is
mounted to a surface that faces the spool of the reel unit. Because of this, a lead wire that

connects the coils and the circuit board will be unnecessary, and bad insulation between
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be easily assenbl ed. [00166] As used herein, the follow i [ onal
ternms "forward, rearward, above, downward, vertical, ho?%?ﬁlgﬁbé%el ow and
transverse"” as well as any other simlar directional ternms refer to those
directions of a vehicle equipped with the present invention. Accordingly,

t hese terps, @s uqtRi[}Iized tt)o (ﬂes rib tBe resentt i Nv nt'lson sh ltdtll?ee

i nt er pr et B8 SPLY 419 U FLORERFE ¥ EGUHCHp S T6Y ¢ 11?1%‘“&5@ PRI ER %on.
[00167] Thel &bt b sie@Rf Ac@bhifs theddrcuft ®dardas GhdreéliniteRedish ehercoflaspROaRE ,
section or part of a device includes hardware and/or software that is

const r uct @dthe piggwt bosrdtabineitached to theresl waiit BepavseleSihise therhipldng devicd ®D168]
Mor eover, re expressed as "neans-plus function” in the clains
shoul d inl():%gdég?g;nsegge?mture that can be utilized to carry out the function
of that ppoL66f tAwusedhesii)the follewingalireclidialedhs Toewirds rarveird,dgree such as
“substantially", "about" and "approximatel y" as sed herein nean a

" easonabl AOWPIH; VeSRCAkdTZPREh DIV A4 THEBNEFeLas Pl s SR APTERIEhe and

resul t isgnQk: Shigfd ?@g&i
constr ueddlg%ttﬁoﬁééllqﬁgnrgﬁpgé %’8%‘2&?’ gﬁnso{fod;\{ eas u?ppgg%%@?ﬁth Eg%%ﬁﬁbggé%er mif
t hi s devi Accadinghytlgseetmsegatibzddte desoeibn ithegpredent insentimcshbeldrbedi f i es.

[00170] Wi le only. sel ected.enbodi nents, have been chosen to illustrate the
bresent  MHGBRHETTS G Yo R CaBpaaHEh g PRESamoTed | n the art from

this di sci@agre hRlterhP*doRBguredaNeRa heRth RAL R A dofFRnéRNsRBodBdRrhIer ei n
wi t hout departing fromthe scope of the invention as defined in the
appended of aflemice ipcludé¢sdrandvare andfer $odtvesgothatisdesgricpdiandéer pfogramyaed to

enbodi ments_accor din t he present invention are provided for

illustrat F%W%‘ﬁ?’(}% aegﬁﬁé BWSFOI?'or the purpose of limting the invention as
defined byw1bg] apverdest, khak it aedxpiReded as eRinsallefusictioys thetdeimscope of
the invention is not limted to the disclosed enbodi nents. 2 0 APR 2005

WHAT | S ceimuigmclude any strachrg khat ganes pelized & caaryoum thedaastiongpiitbatipastpithepr akes

a spool t i tively nounted on a reel unit, said braking device
conpri si ngfeg%{tgmse%gél? braking unit that brakes the spool, the spool braking
means i ncladiehp alheatms ofl deprntsudhet “sulottaitialdy’t, Ggstulieandtiapprokineatsipbad and

includes a plurality of nmagnetic poles . that e aryr ed arpund a

rot at i onaPSiheEdp san BFeaS?‘I‘?_g’T"r ypomtef drason b mAdHo ot TR Bt B Pl

magneti ¢ RALiRSs Mt QignHRAHEP EhALbY. FiriekGMBRY these terms can be construed as including
a deviation of at least + 5% of the modified term if this deviation would not negate the

meaning of the word it modifies.

[00170] 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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10 a plurality of serially connected coils that are disposeaih#%ﬁmgmg
periphery of the rotor elenment in the circunferential direction, and
switch nmeans connected to both ends of the plurality of coils; and a spool
control unit that electrically controls the spool braking unit, the spool
control unit including 15 a circuit board on which the switch neans and the
plurality of coils are nounted, the circuit board being nounted on a
surface OWWHAPRIS ERAIMER 1S:t hat faces one end surface of the spool, and a
control elenent that is nmounted on the circuit board. 20 2. The braklng
device for a dual bearing reel set forth in claim1l, wherein the spool is

non-rot at ably unt a I des a
plurality of nggnet‘g%{‘ﬂ( %er%@(%ﬁo&gg\?{l ﬁ‘%c gh%ob@%g%g&lt aft, and the
pl ural i t yroodtiveBgheimseddrea ﬁerera:ngeaidajrﬂumgidém doaipaisingnal d| rectl on of the

rotor _ 25 el enent such that the polarities of the magnets are %Squenti ally
di fferkent. 3. w%br&kxnﬁg}n&éb@t@éﬂ%Fhea?paeiathe@%? iosekingmeansdpelpdingh in clai m

2, further conpris Wgﬂ) F]{Ees% r C
material and is di s%{(:)&go at en %te“bgﬁhgivsv&g b rlg(fl?‘?é; gﬁ&anagnets in
the spool shaft directi ousfmzagnehcphlasﬁmhae;ahan@dletqurdfamtmoﬁﬂmlmet@ﬁlcufagnets
are retained on the spo shaft t he nber nd t he allty of -
magnets are di sposed su‘bi‘glr%fﬂ’f?lﬁ g,tsgalﬁggﬁpq F‘Iift‘%otfﬁhet‘ﬁ@gr?ﬁ‘g BPCSA%ft. 4. The
braking device for a duaqhaafatipdifieel:, set forth in any one of claims 1 5
to 3, wherein the nunber of maghets equal s the number of coils. 5. The
brakiHy device for aphiaity b%.mnaﬁgcwmbteéeoﬂa‘ﬂm‘taﬂte dispesey apnvedefpesibldrys 1 to

4, wherein 10 the plurali e 2 C‘fj S corellnfs tfai lgctt hat are wound into
a rectangul ar frane sha?){e 55‘50’1‘ FPREM A S AT F‘g ng%us al ong a
rotational direCtiOﬂmﬁfhﬁléﬁs%Bﬁ%tedﬁobﬂh%nﬂé@kﬂheghﬁlﬂi/ty‘éhélwa@ddua| beari ng
reel set forth in any one of clains 1 5, wherein 15 the circuit board

has a coil| hol #&poof epreed upit dint éleﬁ@ﬁa%@m%hm%’ﬂ praking unile hedpoelher et o;

and control unit including

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

a control element that is mounted on the circuit board.

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

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

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

30  portions of the plurality of magnets in the spool shaft direction, such that the plurality of
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the coils are fixedly attached to the circuit board by being nggﬁﬁg to the
coil holder. 20 7. The braking device for a dual bearing ree @85 in
any one of claimte 1 to 6, wherein the spool is non-rotatably nmounted to a
spool shaft; the plurality of coils are disposed so as to be substantially

concentri | X1 al e r o T i ng
devi ce foﬁlagﬁegzg?@%tgfg??% th(r:eesgﬁglssgg ﬁfb g?ﬁ%&&g&{‘anﬁ@ep%%thgﬁg%rsgﬁyﬁg %1%5?% 7,
wher ei n t lre digposdd substagtixily@badealtiywitb tietspdoltsha®. spool shaft; the circuit

board is a washer-shaped nenber that is disposed so as to be 30
substantially concentric with the spool shaft. 9. The braking device for a

dual bearing rgel sgf, Bﬁkgl Scje i8R & ua%%ﬁgsréeék%ﬁﬁhﬂm{ﬁg@of%&&s APR

2005 the spool control ne urther 1 nc ense enent that is
nmount €d on th® Liwlewit board, stores electric power generated in the

coils, and supplies.the.electric ower to the control elenent. 5 10. The
br aki ng devi ce&FMC’dﬁfd[Pa% ?WGISE%%W“IEWO%S‘?I{% in any one of claims 1 to
9, further conprising electro-optical detection neans nounted on the
circuit board and detects a rotational speed of the spool; 10 wherein the
spool control 6&nit Bhakwekingtdsvispdora b bekring redh ectriorthin avamegpelaemsl t he

spool detected, by t,he.electro-optical detection neans. 11. The braking
device for a d[?a’vgbeg??ng reel set forth in any one of clains 1 to 10,

furthey 15 cofferphsly of cbils &t cEieldsh esilsthitesd WotRPintd@rdetangulahfbmeoat s at
| east a part of the spool control unit and is made of an 1 nsul ating

mat eri al . shepe angh furthenryrved Bée preshanss along gaptabeny dirgetiond! tkefropbrth in claim
11, wherein ‘
6. The braking device for a dual bearing reel set forth in any one of claims 1
to 5, wherein
15 the circuit board has a coil holder formed from a non-magnetic material attached
thereto; and
| the coils are fixedly attached to the circuit board by being mounted to the coil
holder.

20 7. The braking device for a dual bearing reel set forth in any one of claims'1
to 6, wherein
the spool is non-rotatably mounted to a spool shaft;
 the plurality of coils are disposed so as to be substantially concentric with an axial
center of the spool shaft.
25
8. The braking device for a dual bearing reel set forth in any one of claims 1
to 7, wherein
the spool is non-rotatably mounted to a spool shaft;
the circuit board is a washer-shaped member that is disposed so as to be

30  substantially concentric with the spool shaft.

9.

The braking device for a dual bearing reel set forth in any of claims 1 to 8, wherein
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20 the first synthetic resin coating filmis adhered to and fbrﬁ’rﬁpRi gq]gggral
with the spool control unit and the coils respectively by inmersing the
spool control unit and coils in a liquid synthetic resin base material.
13. The braking device for a dual bearing reel set forth in claim11,

wherein 25t flrst thet | i ing, filmis . fr ynt heti c
resin that is T6r iﬁr‘é"ﬁ CBI?/%Q ’%%aﬁig ?}ue#}}% %%}u%%% C%Kgigg%esr srgl,mllerrl1 ?13 ﬁnogﬁr%soiln raw
mat eri al ihs cirogieBéd, storboelactfio howeSgibratddiathd dvilsfdndstupslisatiedledric esi n
covers at least a portion of the circuit board. 14. The braking device for
a dual beBRWsdo theeqontghelemgenty i n any one of claims 11 30 to 13, further
conprising a second synthetic resin coating filmthat coats at |east a part
of the coils and a part of the spool control unit on which the first
synthetic resih.coating filmis coated, the second synthetic resin coating

filmbein de. of, an i.nsulafjng materigl. 40 2 0 APR 2005 15, The braking
devi ce T oPNEPEE dBAF g dlberdag e osth ingRy BRET Gleires b Tosthery o 14
wher ei Nt bfnhdish synthetic resin coating filmis a translucent coating
film 5 16. The braking device for a dual bearing reel set forth in any one

of clains 11 ¢lecticsoptidabdsseationmecans mounted wntibe ¢iccuitdward adaleiastyaf i Imis a
col ored synthetic resin through which |ight passes only partially. 10 17.
The br aki %oéatﬁ)g\a}‘_%)ge(f%ﬁﬂss _i’l bearing reel set forth in any one of clains 1
| to1l6, wher @hereintie §pdot dbiitrd)Dait brikes HRUPHEDabed dBe k@BlionaNsteciof thea
plurality of screw nenbers having head portions, and the first synthetic

resin doePosbdetededby heclactpwpstalidgtectipmicansont rol unit on which 15 the
head portions of the screw nenbers are di sposed. 18. The braki ng device for
a dual bearing reel set forth in any one of clainms 11 to 16, wherein the
circuit board ik mounted to the reel unit by a plurality of screw nenbers

havi ng 20 head. portions, and a thickness of the first synthetic resin
coat i ng f&hﬁfﬁﬂgw&é@mﬁ?%&@gh@r@g r?qliéetsfs%rn IR § 1O head
portipns gfmbdignscrew menbers are disposed is thinner than a

a first synthetic resin coating film that coats at least a part of the spool control unit

and is made of an insulating material.

12.  The braking device for a dual bearing reel set forth in claim 11, wherein
20 the first synthetic resin coating film is adhered to and formed integral with the
spool conirol unit and the coils respectively by immersing the spool contro! unit and coils

in a liquid synthetic resin base material.

13.  The braking device for a dual bearing reel set forth in claim 11, wherein
25 the first synthetic resin coating film is made from a synthetic resin that is formed
by a hot melt molding process, in which a resin raw material is injected into a mold, such

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

14. The braking device for a dual bearing reel set forth in any one of ¢laims 11
30  to 13, further comprising
a second synthetic resin coating film that coats at least a part of the coils and a part
of the spool control unit on which the first synthetic resin coating film is coated, the

second synthetic resin coating film being made of an insulating material.
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t hi ckness of the first synthetic resin coating filmforned f
portions of the spool control unit. 25 QHD%PRQZUUE

10

15

20

25

15.  The braking device for a dual bearing reel set forth in any one of claims 11

10 14, wherein

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

16.  The braking device for a dual bearing reel set forth in any one of claims 11
to 15, wherein

the first synthetic resin coating film is a colored synthetic resin through which light
passes only partially.

17.  The braking device for a dual bearing reel set forth in any one of claims 11
to 16, wherein

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

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

the head portions of the screw members are disposed.

18.  The braking device for a dual bearing reel set forth in any one of claims 11
to 16, wherein

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

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

control unit.
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