; nopge3e, t Xd>6T, _ELECTRONIC CI RCU T DEVI CE FOR FI SHI NG EQUI PVENT
BACKGROUND OF THE | NVENTION Field of the Invention [0001 ] The present
invention relates to an electronic circuit device. Mre specifically, the
present invention relates to an electronic circuit device for fishing
equi pment that | L Lshi I mat i on
[0002] As shoﬁﬁﬁ%@%@ﬁ%ﬁ%@ﬁb%ﬁ%@ﬁ%@ | - 332436,
el ectronic circuit devices for fishing equipnment such as fishing reels are
wel | known in the art. Su%ﬁcﬁgﬂﬂjwﬁgth@ﬂ@@BNHEﬁ@T@N%cuit devi ces
electronically control and brake the rotation in the |ine-releasing

di r ect i offiedd obthe pweintiomat i s rotatively nounted to a reel unit.
Conventional electronic circuit devices are conposed of a circuit board

that is @00dhgedThgststat inventicdaklawRitd an aRGtrénid e ddvice0 Mere8pédificly,
conponents, which usually include a m croconputer that disposed on the

circuit BOAGEenfinRbMIR fela¥es @b 2NBRBREINc Eﬁ%?p&@%&qut ﬁslﬁlﬁﬁﬁfg{%}méﬁ@fl& Iisand i's

sequentiall'y arranged 1 n the rotati onal rection aro e spool shaft. A

coil is %gg?gﬁéggaﬁéhéﬁgiﬂg rcuit board and di sposed around the outer

peri phery 0 e nag The coil is also disposed inside the reel unit.
~Thus, by npkntin he el ectronic circuit device and the coil inside the
reel uni CAKFORRGIRImapRti cult for the electronic circuit device to get

wet and for insulation failure to occur. [0003] Conventional electronic
circuit (2tes doshavguinddpanssepaied applination pnblrastiomH 141382414, clestronient
generated fromthe coil by the interaction between the nagnets and the coi
when t he ceputdeviaes dvrefishing @uimindnt ehchprsdphim re¢le aedvdlNkowieifiohy aftnSudhe t he
m croconput er, and thereby brake the spool. -1 Wth the aforenmentioned
convent i eRalkrofdiebtotid @uit dBAEELAbdNRIdaNS UbRbdl ARd bRke tEoldtRBINther €€l TS
unli kely to occur because the electronic circuit device is arranged inside

the reel liHQ-iréleask%V\ﬁ}’e%f'ﬂn Bg?sepgd&ﬁlaﬁs rB&ﬁvél??xllo e'ﬂaidtto ek tQitP gogm%lﬁ:fo@n?ﬂel Y

| arge to accommodate the tronic circu Vi ce arrange herein. Thus,
gi ven the, space requirenents, it i articul ar difficult. for_electronic
dontrol " ElsBRSE SRS o ommened ooy thobid hebisptatyeinne peires
arranging the electronic circuit device on_an outer wall of the reel unit
rat her t &t aods Rlwalifeofedestriqah rempepenisewhichgrudllydnelyde pariciogempyter that

di sposing the electronic circuit device between the reel unit and the spool
has been dpassddartbel cirdititimard. f A tpheralityed tmagnets icinpented tokespiook sharandrint
accomobdated in a seal ed space such as the interior of the reel unit, but
rather i Bequefifiglbearidngtd hthe ecramaiablirattion afding theg@valyshatihes edieft r oni c
circuit device could be provided in a reel without hawing to increase the

size of I i I i
 ththecRElto tHEMRUR boarkdiaH lidd by &%&h@@ﬂ&gpéﬁ%&gfg tﬁﬁﬁ%ﬁﬂ%‘ﬁe

insulation failure may occur due to bel ng exposed ta

el ectroni L4 €Ul 1.Ce: . nged t he out er |1, of t.he.reel unit.

[ 0004] ot bl g#ﬂgeor 8ggdﬁ§§14s§de§1§%%¢9%t gﬁé"ﬁg Feaning Fﬁbec%?mf ST G ng

reel with r.egar to.the timng of .inifjiation. o raki ng,, duration of

br aki ng. BB‘@F ﬁfﬂ%ﬂ&?ﬂ L ‘LREeiJPIEﬂ’i”sWE{){PR/‘i‘ﬁﬁ?%ﬁWIOF &e&ﬂf@ﬁp@cm@t fl8Viednnect
an external device such as a personal conputer or the like to the

m cr opr oé@egaretiand fardnwiadiondaifive tadpecwni t device. In addition, it is
convenient if one can connect an external device such as an inspection

devi ce of0Q03¢ | i Kenventibdud clecironip cocdsdoicds ronfigleed aonotebaest cohteolenect roni ¢
circuit device, including electronic circuit devices that have already been

i nsul at edeliticlErRhiEneritdd Foth Md & Byahe Entbr!&@t'iclﬁ%btwgaﬁth@fnﬁgﬁ% Rhi RAQIIt asks

are quite difficult if the mcroprocessor is located inside the reel and
i nsul ate i : i . L.0Ni i.rcuit
devi ces ggﬁ%ot EB%E%Q§§§§¥§¥%§??§% ex#@%ﬁ§§%§§5%ﬁ39€$g§#%gﬁ$§gkﬁmﬁk£

and thereby brake the spodl.




-2 [0005] In view of the above, it wll be apparent to those skilled in
the art fromthis disclosure that there exists a need for an inproved

el ectronic circuit device for fishing equipnent. This invention addresses
this need in the art as well as other needs, which will beconme apparent to

t hose skig,l inthe art fromt.his disclosure. .SUMVARY THE .| NTI ON

[ 0006] * A fhecotsep fined, b SMRniof rBREFusRRSTL Tie BB Y oo ior TSl ot  on
per f or mance ,whi ] e preventing the enl argenent of fishing equipnment, and

al | owi ng "8f} cealikelygmoreis begause thsrelestropicecinepil Hevige scmepaechinsids thefeeli nt eri or .
[ 0007] An electronic circuit device for fishing equi pnent according to a
first aspett However thersésearfithe reekuntii load to berelativedelarge ta sbcahimndpte i pnent ,
and adapted to be connected to an external device, and includes a circuit
board, a epdcttoniciciryuiolievitenidniged tHRrMONTHES piveh IR ¥petd@huieaNdts itdonnect or

and an insulating film The circuit board includes at |east one electronic

Circuit QRarRubMy@ERuk @@Je@%mﬁ%nﬁb%%iiﬁ%leﬁ{en%d%ﬁfsﬁaiaﬁ dERIMReARAEEIs ncl udes

a mcroconputer “that controls the fishing equi pnent through a control

program ,T trl 0 ts.are disposed on fhe airguit hoard,such
Phat ¢ ey APdtE iR B S b ol R PRE B8 s Bpleb el o i
external devic onnector, i s adapted to_connect the external device to the
el ect r oni P e re Wéltilﬁ%ﬁ?eé‘tqoﬁﬂﬁPlief‘nFE’b%Pg’tl%HESPEFIP%&W?WQM Aciteast
partially so as to cover the electric conponents. [0008] Wth this

el ect r onideviep between thevedamitiang thy spoal hasypeert caisislerad, dhysriptheetectronisd t he
external device connector are disposed on the circuit board, the circuit
boar d andirthi¢ detiectveiemot acnpaneedateddn @ sedlvd spde widhhasttheinterionlofithiengelfunitn  and
t he external device connector is not covered with the insulating film

Here, ingutafhe?n Q@%Jc@mﬁﬁﬁq&%rﬂﬁrelﬁhﬂieﬁl&%, #He dediiogit diRURIdcPigEauUse the
circuit board and the electric conponents that are di sposed thereon are

t board and the electr| nent ther
connoct o *F AR PraRR A oM il bl g e e R BT e 16

t Ly with th t | devi. | diti t h d. t I
Che 11 shilR SUASHERRAtES A alekiraseid Rlaise SoTe el v CusdaPEEan be

nounted on the exterior of a fishing equi pnent conponent rather than

ar r anged XRQsed Lo piates den thelertrogis ciicyit deviee ih arpnesd orrtherontsr lleof thge

ext er nal delvi ce connector can be connected with the external device and can
be reel unit.

[0004]  On the other hand, in order to change the braking of the fishing reel with
regards to the timing of initiation of braking, duration of braking operation or the like, it is
convenient if one is able to connect an external device such as a personal coﬁlputer or the
like to the microprocessor in the electronic circuit device. In addition, it is convenient if
one can connect an external device such as an inspection device or the like to the
microprocessor in order to inspect the electronic circuit device, including electronic circuit
devices that have already been insulated by forming an insulating layer thereon. The
aforementioned tasks are quite difficult if the microprocessor is located inside the reel and
insulated as described above because such conventional electronic circuit devices cannot

be accessed from the exterior of the fishing reel.




accessed fromthe exterior because the external device connector is not
covered with the insulating film [0009] An electronic circuit device for
‘fishing equi pment according to a second aspect of the present invention is
the electronic circuit device of the first aspect, in which the external

device c tor_is at | east partjally nounted on the circuit board such
that ¢ ho 160Bdr nalt MeW ot BrecbnKs ot wil beinprEst o %ﬁew;fﬂggﬁ%g@t qrp thipe
electronic circuit, and the insulating filmcovers the circuit board at

| east pardischasiag thajtthere exiglsarnsed fry apimpravail cltetronie cirorihdavicerfor Sshiptint ed. 1 n
this case, even where the external device connector cannot be insulated in

or der t o eglipmant. HiEhige kiventiv addesssesethic apekiithe att as bell @ othechads,twhitheill
external device, the insulating filmcovers the circuit board and the

el ectri ¢ yeehe fspafin & Bdsd SlRIAR 1RXEERbmVAR dscldiBreeXt ernal devi ce connect or
Is at least partially nounted to the circuit board. Therefore, it is

possible to maintain a hi g@ﬂﬂ%ﬁ?i@ﬁw&ﬁpéﬁmol An el ectronic
ccor 0

circuit device for fishing equipnent a I ng a third aspect of the

present i tion is.the.electronic circuyit deyice of the first.or second
Pepoct. RO o npindichf S Grestil afiph b it g SR mR TG ehfES
reel unit and a spool that is rotatively nmounted to the reel unit. Further,
the ci r covhilegseyegting theealpresmens opBshipg pdwpment. andaiowing pacaesdran thene r eel
unit. Wth this configuration, superior insulation performance can be

mai nt ai neytenior bethp fishiog eignigmehtetortketitarmrmake the fi shing equi pnent | arger.
Further, the external device connector can access with the external device.
-4 [0007] An electronic circuit device for fishing equipment according to a first aspect of

the present invention is for use in a fishing equipment, and adapted to be connected to an

external device, and includes a circuit board, a plurality of electric components, an

external device connector, and an insulating film. The circuit board includes at least one

electronic circuit on a surface thereof. The plurality of electric components includes a

microcomputer that controls the fishing equipment through a control program. The

electric components are disposed on the circuit board such that they are electrically

connected to the electronic circuit. The external device connector is adapted to connect

the external device to the electronic circuit. The insulating film covers the circuit board at

least partially so as to cover the electric components.

[0008] With this electronic circuit device, the plurality of electric components and the

external device connector are disposed on the circuit board, the circuit board and the

electric components are covered w1th the insulating film, and the external device

connector is not covered with the insulating film. Here, insulation performance can be

maintained at a high level because the circuit board and the electric components that are

disposed thereon are covered with an insulating film, excluding the external device



[0011] An electronic circuit device for fishing equi pnent according to a
fourth aspect of the present invention is the electronic circuit device of
the third aspect, in which the fishing reel is a dual bearing reel that
further includes nmagnets. The nagnets are nonrotatably nmounted to a
rotation shaft of the spool, netic poles of the magnets differing in a
ot at | on&PmckE At GANOY He Misi et s rAtES e counectords Heueed e FRIMEF e oS o
plurality of coils that are nounted to the circuit board and adapted to be
di sposed vatholiaextemal devdeeetly addiionttbe neadie enargedbe fiphing equipmenfandd t o br ake
the spool by controllably swi tching generation of electric power, the

el ectri c apoided béeusethg enaritbaeik ban Beomatnted on thetdyxerivd bf & fislghatquipment t he
magnets. Here, the braking force applied to the spool can be electronically
control | edmpbRéhl 2thAthal Sednbedingideiin brict tRVdHERddOfrorh viirN FulBSHRAENT
according to a fifth aspect of the present invention is the electronic
circuit i f | i L 1ol a tubul ar
bobbi n pg%/%%%nglrdg&%g & I ((::?1&19 %Zﬁ?%%nqe#ﬂ%%%%&g%%&nﬁg%gﬁcg aglgic#ggé fl ange
portions for on both ends of the bobbin portion and which have di aneters
Phat ar o FEHEL IR 4 P camBpe PRy A5YI5H FHRTBEIPE 11t SRR the
circuit hoard is_a washer shaped board that is arranged to be concentric
with t he Rplaigdimshaft of the spool and face one of the flange portions.
Wth this configuration, since a washer shaped circuit board having a round
ext er nal [60)e i Analacangedirtuwt fades far fislang equpmentaccatiingte aspaold aspaitt 0 be
concentric with the rotation shaft of the spool, the circuit board can be

conpact | wf#he Begadinveitvean tHehdectidhRr cirvait de @ite bhe fieglaspit, in ¥MEthahé | ange
portion of the spool. Thus, enlargenent of the reel can be prevented even

further. o Qfdatlcdl ChELibPRIAF dabifdattidity d8MIE e lolre Bolr SR he
according to a sixth aspect of the présent invention is the electronic
circuit device .of. any qof first to. fifth ects,. in whi.ch.th | ectronic
ircui (2t @licB St sl chhike RO caeddpttitis R “Donra. - 5
Here, the electrgnic circuit device i s conpact because the electric
conponent&sidating Fsdle GFe Ardsat deast Pﬁr}Bi‘lerb‘EinPEW ereghedemplisyief An

el ectronic circuit device for fishing equipment according to a seventh
aspect ofcongetgsiementteilnlethis ease, icven wherddhd edemal davicesbnndstoricanmit beo si xt h
aspects, in which the external device connector is adapted to allow input
and/ or ouhguldtedimt@dérad wlew thdextemalr deopRuhmdctaans bé benrexted tnthe eeyhate. Wt h
this configuration, it is possible to transnmt data fromthe external

devi ce t Qlebieg, HE GisQRAAP Al oMl e cRREbbard aha tHd QBBtlib GVt GrAGRIRUT er to the
external device. It is also possible to cormmunicate in one or both

directio | I t state of
t he reelq@%ﬁ£ﬁ%§FP§w@ﬁ§ﬁ%§%%?%ﬁ%§§¥g??§@%?pﬁwﬁW%gﬁ%&g?gﬁTﬁ?ﬁiﬁué gctronic
circuit devi fQr -£ishing, equi nt accarding 1o an eight.h aspect of the
pr esent icwléﬁgf’%fﬁ' iTi’eIie e’gf ]ég‘PF%ﬁl%&o gy e }Eé‘b’iné‘élaB?“ %f’zl?"l&f' the fourth to
seventh aspects, in which data that are input fromthe_ external device via .
the ext er[ﬂgl Oldeviselctane ciisnit dendee s fshiag equipmest acserdingfodthizd esnget efet t he
brake force to be applied to the spool. Wth this configuration, the spool
can be bribkputsent ittventitor mklke gla¢ttamincitduittdeslict fof tle fimt oress@ondsspead, it wénigly pe of
casting or lure used because the brake force setting data can be nodifi ed.

[0016] Anhefieighg eqiimeniic sl fikhil Ydet that Biclhides B rddlufitl HhdPABHHol 86E B diafigelyo a
ninth aspect of the present invention is the electronic circuit device
ool 05 bl i ekl 1 it SLANAROEScd W06, £ 81 12

br ogr am HaRORPEREL B VAP eatbiitalon Swpl LU Rbn Bgrmle BCse (ne
control %28 trala}lrgd%\r nle%?ev%?lgl?gt &%Ineéc? to make the fishing equipment larger. Further, the

external device connector can access with the external device.




(0017] An electronic circuit device for fishing equipnment according to a
tenth aspect of the present invention is the electronic circuit device of
any of the first to sixth aspects, in which the external device connector
can connect the external device that inspects the electronic circuit forned
on the circuit board. Wth this configuration the elegtronic circuit can be
easily i rﬂé%ﬂﬁt e 'efeﬁwm SEet dryiesrior ?mkmg ﬁ%ﬂplawtﬁacqrﬁqn&t%é%}a’ébm%
insulating filmis not formed on the external device connector. [00l 8] An
el ect r oniot thsi presght ingentiopds thereldetrghicreirceiy deioeof the thiwkaspeny, inovhagh tkevent h
aspect of the present invention is the electronic circuit device of any of
t he firstfishingtreditida i ®edring reel thdti fohhdrhiecludis whahetsg The kaghats bermord by a hot
melt nmolding nethod in which a resin nmaterial is injected into a nold into
whi ch t heotalabBuhbui@Pioth Mtdtionshe 8f @6 kpddl, LOFRAP OIS oMBR M RM i SRR 1S

set. This allows an insulating filmto be formed that has high di mensi onal
accur acy : L3 VLS t.raoni I It

Govi co. t S ApereiiRiaE B R RERGRL 0GR MIEt A BT LS R SHL ey
invention is the electronic.circuit, devige of .an f the first to eleventh
aspect s, Thi} SRGHPIER R 105 Lo oncaapisH e Be GRPHed rRNdd T BBEIRY ount ed
on the circuit board, while the socket includes an input/output term nal

el ect ri calMfthers Bierpisrasampgter keadapted o brake theispedlity. coptrgﬁdaly Ayitehiagt r oni ¢
circuit device for fishing equipnent according to a thirteenth aspect of

t he pr eseaueratoeottdlenri¢ spowdrgthe lebectrioogmiveer being geterded by eotafiomof/thetoilhe fir st
to twel fth aspects, wherein the external device connector includes a socket
that is eYpe&ed thOmapndtx ! HéreOthe Bfakitpefokdesdpplied ROHE BB tan B Elbetidhically
configuration, it is easy to connect an external device to the external

devi ce coppegifr because the external device connector is disposed so that
the external device connector can be exposed on the exterior of the fishing

equi pnent _ 0021 1. An el ect.roni ircui.t device for fishin i pment
accorarndo¥la ¢ o PREdatin HeBLarhe Ry fufink SubmoR AsEaiito r T BBeRL: Fon c
circuit device of the thirteenth aspect, wherein the external. device
connect orN% BIESHE FvieRgn ig dae ée%mfe@wt d&mspéﬁwtfemﬁea%ﬁn@w@ah s t ne
external device and a cable that connects the socket with the connector.
[0022] Arspetldecindasiaguylachabbirgeartiowatound phihi fishingdinegspotndcodegaiigft o a
fifteenth aspect of the present invention is the electronic circuit device
of any offlahpepditioas foraed onbbhemih ofidip&obbin pottidnh@d vhich hdlientiarmetasttizt habl e
cap nmenber coupled to the external device connector. Wth this

co nf I gur akd er kRS YhAdizfRtek 8F IHeRBbbis: pkb?t'iéﬂf qhﬂ'th%ﬂ HRC&GHRitIH3aid e aSdsBérnal )
devi ce connector because the external device connector can be covered with

the cap ¢ . # | I.: e nal
dovi oo corRar s iy S Sl 0B cRLER il B Yo SERRE A Perof Pl B 1D
according to | Xt eenth as t.of the present invention i,s.the electronic
e rour a6 PE e pount n BT hlcobBSiRiTE SHon» Rogh AR Bt e
fishing equipment is a fishing data display. [0024J These and ot her

obj ect s, berigg@resnd exdprash shapaisarrangesiio fares Mange mertipned dha snogland tods wi | |
beconme apparent to those skilled in the art fromthe follow ng detail ed
descri pt icongentwind with theaktation shafooi the spocdsthevcirénit boerdcancbeecbnayaatly agsnged

di scl oses a preferred enbodi nent of the present invention. BRI EF

DESCRI PTlveiwdeh tHéEutBRAM MGEe &0 2hit affeh Elahidgbrionof Belspsolatihaghed dr awi ngs
which forma part of this original disclosure:

enlargement of the reel can be prevented even further.

[0013]  An electronic circuit device for fishing equipment according to a sixth aspect
of the present invention is the electronic circuit device of any of first to fifth aspects, in

which the electronic circuit is formed on both front and rear surfaces of the circuit board.



Figure 1 is a perspective view of a dual-bearing reel in accordance with a
preferred enbodi nent of the present invention; Figure 2 is a plan
cross-sectional view of the dual-bearing reel in accordance with the first
enbodi ment of the present invention; _g_ Figure 3 is an expl oded
perspective view of a spool, brake nmechani sm of the dual bearing. reel in
accor dané@rw%gf?%@nfq FEuIteRISE ihRoMPast bacawse theeledic cApBeRSIE Fai PEgure 4 i s
a magni fied partial cross-sectional view of the spool brake nmechanismin
accor dangeoupiedipnthegh sidessof therpioeiiithward.of t he present invention; Figure SAis
an el evational view of the disposition of conponents on a circuit board of
t he spool[0tiddke Arekanosocircuiadsdtetantishiitg eduiphentfaceatingnbadeveatt of the
present invention; Figure SBis a rear elevational view of the disposition
of conpongRi:Boftfie pRBertiiffentibn RARE Heiife QGRGoF AT sWolsikth Reebls! Btwigaodi ment
of the present invention; Figure 6 is a right side elevational view of the
dual - bearj | 4.1 ] ] ' ggg [ resent
inventio#%H%F%ﬁ%éh%ﬁf38%%%g§?$§F'éEE?égﬁﬁ%hgég%ggg St eR ﬁg%gngthe Spoo

brake nechani sm . . . P . .
microcomputer and the external device. With this configuration, it is possible to transmit

data from the external device to the microcomputer and transmit data from the
microcomputer to the external device. It is also possible to communicate in one or both
directions. Thus, the external device can be employed to check the state of the reel and
modify the control details of the reel.
[0015]  An electronic circuit device for fishing equipment according to an eighth aspect
of the present invention is the electronic circuit device of any of the fourth to seventh
aspects, in which data that are input from the external device via the external device
connector include brake force setting data that set the brake force to be applied to the
spool. With this configuration, the spool can be braked with a brake pattern that differs in
response to the type of casting or lure used because the brake force setting data can be
modified.
[0016]  An electronic circuit device for fishing equipment according to a ninth aspect

~ of the present invention is the electronic circuit device disclosed in any of the first to
eighth aspects, in which the external device connector is adapted to receive from the
external device data relating to the control program. With this configuration, the control
program that operates the microcomputer can be easily upgraded because the control

program can be updated.




I n accordance with the first enbodi nent of the present invention; Figure 8
Is a view of a control block diagram of the spool brake nmechanismin
accordance with the first enbodi nent of the present invention; Figure 9 is
a viewof a flowhart illustrating primary control processes of a
controller of the spool brake pechani sm.in accordance with the first

enbodi meﬁ@O i ¢t h&ﬁ&é@%ﬁf’ crpvibdavagsHor fishjng equipment agcardingdm a it pRRFthg a
second control process of the controller in accordance with the first
ermbodi mef thefpredeat ipversiomtis thewedevtionie; cirkitg deded of dny od tayr figshtotsiveth aspects,
schematically illustrates the change in the duty ratios of each contro

process ah whivh thoettemhal ddvidervoanatsrdan eenmict the lekerral dsticethbofspeentthof t he
present invention; Figure 12 is a view of graphs that schematically

i 1] ust r ategecaBnid Gibhit Aidhe@ HATRSArAlt Hoardd With i oftAiRh, MECReRSnieT the

controller in accordance with the first embodi ment” of the present

I nvent | ORircuit can be easily inspected without peeling off the insulating film because the
insulating film is not formed on the external device connector.
[0018]  An electronic circuit device for fishing equipment according to an eleventh
aspect of the present invention is the electronic circuit device of any of the first to tenth
aspects, in which the insulating film is formed by a hot melt molding method in which a
resin material is injected into a mold into which the circuit board with the electric
components mounted thereon is set. This allows an insulating film to be formed that has
high dimensional accuracy and improved visual appearance.
[0019]  An electronic circuit device for fishing equipment according to a twelfth aspect
of the present invention is the electronic circuit device of any of the first to eleventh
aspects, in which the external device connector includes a socket mounted on the circuit
board, while the socket includes an input/output terminal electrically connected to the
electronic circuit.
[0020]  An electronic circuit device for fishing equipment according to a thirteenth
aspect of the present invention is the electronic circuit device of any of the first to twelfth
aspects, wherein the external device connector includes a socket that is exposed to an
exterior of the fishing equipment. With this configuration, it is easy to connect an external
device to the external device connector because the external device connector is disposed

so that the external device connector can be exposed on the exterior of the fishing

equipment.




Figure 13 is a view of a spool brake nmechani sm corresponding to Figure 4 in
accordance with a first alternate enbodi nent of the present invention;
Figure 14A is a magnified partial cross-sectional view of the disposition
of conponents on a circuit board of the spool brake machani sm i n accordance

wth as te .enpodi rrent of .the present inv I 0 Figure 14B is
a rear ?@@ﬁﬁi %WBPH?‘HE fii’ﬂ%epf%ﬁﬁh%e@ﬂpfé%?fég]ﬁ‘é to& fpwEEeRiy cuj t
board of the spool brake mechani smin accordance with the second alternate
enbodi e #EpecFpihe presetisveation psbe slsetraraneirewt dsvicelof t hirteenid aapaskr cui t
board device in accordance with a third alternate enbodi nent of the present
I nvent i orwhekdig theeexidonal slevicp adrineator 6rties meRles 9 bainevioewdaptedatodpool of the
dual -bearing reel in accordance with the first enbodi nent of the present

i nvent i ORondelcBE tHelexkdnaA Medct BADNALELIE ﬁf&% Sortieets kiRNAkkat vaiM Bk cbiiRcRBOO! 1N

accordance with the first enbodi nent of the present invention, illustrating
an outer r; | rocess to
Form t he OTESr " | Bb SHeBor cbuudetePhaftng ERBac g t’?”ﬂ&e@%tﬁbod. et

? L et 2; Oglragl?seﬁp %fctbg\é%g%:}lggm{ﬁnf ﬂg fshtﬁe %’l?cpgcemc ci guru;[ ev1ce%rf%rsl5§ of the tﬁrstq view of
fourteenth aspects, further including a detachable cap member coupled to the external
device connector. With this configuration, insulation failure is unlikely to occur in the
external device connector because the external device connector can be covered with the
cap member when the external device is not connected to the external device connector.
[0023]  An electronic circuit device for fishing equipment according to a sixteenth
aspect of the present invention is the electronic circuit device of any of the first to fifteenth
aspects, wherein the fishing equipment is a fishing data display.

[0024] These and other objects, features, aspects, and advantages of the present
invention will become apparent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed drawings, discloses a preferred
embodiment of the present invention,
BRIEF DESCRIPTION OF THE DRAWINGS

[0025]  Referring now to the attached drawings which form a part of this original
disclosure:

Figure 1 is a perspective view of a dual-bearing reel in accordance with a preferred
embodiment of the present invention;

Figure 2isa plah cross-sectional view of the dual-bearing reel in accordance with

the first embodiment of the present invention;




enbodi nent of the present invention, depicting the process of formng the
outer layer; and Figure 20 is a magnified partial cross-sectional view of
t he spool brake mechanismin accordance with a fourth alternate enbodi nent
of the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

-10 [0026] Sel ected enbodj ments of the present inpventjon wll now be
expl ai ned wit IW?QFW‘E‘PEQAGHEW@TSB?%WGHW ofq Sﬁﬂoi prage meghanism, of the dPﬁO%
skilled in the art fromthis disclosure that the follow ng descriptions of

t he embodewing seldh ac¢nadgnce yath the fAiyss ambodinmneofihe prederd ifvemtiph] ust rati on only
and not for the purpose of limting the invention as defined by the
appended cl ai Fguaed id halapnifigd praiaboross-sdeflfml piehsofthewwoadl brake gnschmidmto 2, a
dual bearing reel in accordance with a preferred enbodi nent of the present

i nvent i ofn h&ofdahOdHAsth WefirsP@AbddIthehER thd SlesddRidves@@d;i Ng. This reel includes
areel unit 1, a handle 2 rotatably supported by the reel unit 1, a star

drag 3, and a . t : I i sposed on
a side of the P’?@.@?kﬁ%ﬁn {IQ‘??{&%%?W { % cg%pg)gltl Pz’gg‘g‘hg jugsfashd%éflgc&ﬂ and is

di sposed,on t sane side of. the reel unit 1 as the handle 2. .The handle 2
D ottt SRR itk heceardne witkihe 185 A6 esa and
knobs 2b that are rotatively nounted to both ends of the arm portion 2a. As
shown i n PEgsgfriBvVentiophe arm portion 2a is non-rotatively nounted to the end
of a handle shaft 30, and is fastened to the handl e shaft 30 by a nut 28.

[ 0028] Reel Udiigurd SBA92 &dar Tleraticeal viewi df the dispositom cfcampbeentsadthe efrcait net al
such as an alum num alloy or a magnesium alloy, and includes a franme 5, and

a first %o if av@irddcandthahs 6D BebeHidRnt OMBE ﬁfesérhaﬁveﬂﬁén;munt ed to both
sides of the frane 5. A spool 12 to wind fishing line is rotatively nounted

on a spool sherf@n@@is(gﬁgmrg &ﬁ%@va%ﬂmapﬁe&Hf@@@ﬁ%b%n@emﬁ%cmnkeilvi wien

. 1
viewed fromthe exterio n e spool sha rec the first side cover

6is cir i.n,.shape d_the second side cover 7 is fornmed having two
di sks thgﬁé %%%Iﬁg%‘%}gl%%fa%iﬁﬂ%?ﬁ%eﬁ“%n #bwn in Figure 6, the first side cover

6 is nounted such that it can,  be opened and cl gsed with respect to the
frame 5. The 13‘.1%%'?‘7% aéeaéé%ﬁﬂeméaérab%w%«esﬁ of e poghirake wgehpnism

in accordance with the first embodiment of the present invention;

Figure 8 is a view of a control block diagram of the spool brake mechanism in
accordance with the first embodiment of the present invention;

Figure 9 is a view of a flowchart illustrating primary control processes of a
controller of the spool brake mechanism in accordance with the first embodiment of the
present invention;

Figure 10 is a flowchart showing a second control process of the controller in
accordance with the first embodiment of the present invention;

Figure 11 is a graph that schematically illustrates the change in the duty ratios of
each control process of the controller in accordance with the first embodiment of the
present invention;

Figure 12 is a view of graphs that schematically illustrate an auxiliary process of a




that it rotates after being separated fromthe frane 5 in an outward axi al
direction during opening and closing. [0030] As shown in Figure 2, the
spool 12, a clutch lever 17, and a |l evel w nd nmechanism 18 are di sposed
inside the frame 5. The clutch lever 17 functions as a thunb rest when

t hunbi ng fishing line, and the | evel w nd nmechanism 18 uniformy w nds
fishing Hupkcontglp@cesset dsgontrabier ipagrosdanse sritrthe first embediment ofitherechani sm
21, a clutch control nmechanism 22, a drag nechani sm 23, and a casting
control rmpesskrtrineamtigd; are di sposed in the space between the frane 5 and the
second side cover 7. The gear nechanism 19 transmts rotational force from

the handl e 2 Figirde3 snodkwb? aadpebltbikel iBsthhnidnbridBohditg36 Fidhre 4 e cl utch
control mechani sm 22 controls the clutch nmechanism 21 in accordance with

the oper abiRMaRE wifh& ﬁﬂsyafe?m}t@yﬁsoé&enﬁmég%?em Mysm 23 brakes the

spool 12. The casting control nechanism 24 usts the resistance that

occurs when t . rot.ates. .In additi.on, an ctricall ontrol |l ed
br ke mechan SEPRLELRREBrE Prraelo B gl Rl Bt fionRiont

backl ash when casting the fishing line is dispqgsed between the frane 5 and
the firstCOBPHREITRAS %sfemt[*zs@ﬁ# the sranb Rirle nee guiFma dn geogfrgnee With e segoife 5
includes a pair of side plates 8 and 9 disposed to be opposite each ot her
across a afjeradistcarhedineent gaphe raesgntippantioand | ower connectors 10a and | b
(see Figure 1) that unitarily connect the side plates 8 and 9. A circular
openi ng 8a haVFiguge &4B teprdasclevativadl Wew ol theydigiooitientof eorporients of the he si de
plate 8. A spool support portion 13 that fornms a portion of the reel unit 1
i's screwegchinbsurd Bfﬂ{é@?%lﬂﬂal&%nec{tﬂ?ﬁl%]iné@c&ﬂ‘ﬁ% with thé 94088 afferaite 4, the
spool support portion 13 is a flat and approxi mately cl osed end tubul ar

portion that i sS.fetachably nounted in the opening 8a. A tubular bearing
accommodat 1 on portion 14 that projects inward is unitarily formed in the

-12 central portion of a wal.l portion 13a of .t he.spao] support portion
13- A beari ng BBE* LR rresteciond Vi rrdteteiia R e BhgoufiEe 20 i s
- di sposed aon the inner peripheral surface of the bearing accommopdati on
portion Mith g third sdfpmatsembedipentof Bi¢ prewnkingentym; t he casting contro
mechani sm 24 is nmounted on the bottom of the bearing acconmobdati on portion
14. The beari figg2éh6 isa partalgeckswicttivntheetyadai spgolad donwmrdtbtarorg pdrini on 14 by
aretaining ring 26c that is made of a wire material. [0033] As shown in

Fi gure 1acédr@adepmth the fife eibodinkat bf e plddantiifver@ivat ed in the sanme pl ane as
the perineter of the side plates 8 and 9, and a pair of front and rear

| ower connect ipg,PPY td SNAtehHe &rassdée%ﬂm@wmhg 's%oofl lhpaqcbnﬁn&%hmeer . A

rod mounting leg 4 that 1s, tor exanple, made o metal such as an
al um numgal_ | ront..to rear is.ri.veted to the | ower
connect i r%étﬁ'or @%%n%i&%ﬂﬁggﬁég%%ﬁpg’ ]tullil&tr&f‘tglglmt%ﬁeé l’ﬁze&hi ng rod. [0034] The
first side cover 6.is screwed to the side plate 8 by _screw nenpers (not
shown in the f.@ﬁ?éé)‘s%H@W%@é{qw@@%ﬁl&wm@e% &g OF QUISEBVEF O s de.
A circul ar opening 6a in which a brake switch knob 43 (described below) is
di sposed thesspogt weagcordandgavith thetfirgiembodigent obthe[rmess] ingpdion; 2 [ 0036] As
shown in Figures 2, 16, and 17, the spool 12 includes |arge dianeter flange
portions 12a tHigire 49 és apardalgecksaectiwiahvienwds thd sjidobinsgrooddadce, with thelflrstn
portion 12b, a boss portion 12c, through holes 12d, and an engagenent
portion LAfodibhét BeRRIpReseRl thiélioh 2epidtinghd ?{obés‘é of esritBel thelovRe MaylePainfil ange
portions 12a. Fishing line is wound around the outer periphery of the
bobbi n porti o j 2C. I I iJaner
peri pher al Si3%&%?29E%gB%%@?%H%%&%?§ﬁ§%%§h§ﬁ§Qﬁ%ﬂ?f%%é%@%ﬁgggﬁﬂe |xg§?y
coupl ed t.o the.spool.shaft. 20. The through | es 12d pass _through the inner
ond” out erit BEPTITES S APt SNisnlR RO AL BB BAERBe tent Jpor {1 on 196
is formed on the_opening side of the -13
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i nner peripheral side of the bobbin portion 12b that faces the handl e 2.
The spool 12 is preferably made of an alum numalloy, and has on its
surface a first alumte layer 110 and a second alumte |layer 111 (see
Figure 17) formed by a first alumte process and a second alunmte process
descri bed bel ow. [0037] As_shown in Figure 2, the flange portions 12a are
di sk shap8®8tenmbeslected srabeierents of thegreenginyentioavdllmeraly explainedandh on bot h
ends of the bobbin portion 12b. Further, the flange portions 12a are

di sposed réfeteneete thhdrafwingst Tswilbbpampaeens teathdset dhilleslan thechrsfram thisat e 9. As
shown in Figure 16, the flange portions 12a are continuously fornmed such

t hat t heylisioeoielihat thé foflofingnddsbieptivuts OF tHRemtpaahsntobf the plesandsveation ke bobbi n
portion 12b. As shown in Figure 2, the bobbin portion 12b is a tubul ar

menber  aneunged B8 IRM-ST PRy RREAMN ﬂm%hﬁg;%@%ﬂgﬁ%@@mw Rgpndot h ends

of the bobbin portion 12b are unitarily ange portions

12a. Furt iN peripheral portion of the bobbin portion 12b is
unitari l &gﬁé‘?%&@gg%dt(ﬂgbﬁémg eér%}\{a{l)e&ﬁs.lzc_ As shown in Figure 2, the boss
portion s unitarily formed on the_ |nner peripheral side of the bobbin
portion (o t A& SBEYp %‘»@tlﬁ‘éf%?é%%ﬁ%al b%qrtrigdﬁﬁtnhé?cg ancq fyéthjaeferred
peripheral portion of the boss portion 12c is fornmed to be conparatively

t hi cker terdedingaat pbiheipeesentiavention ihatound dualcbearing tréel dorcbaifotsisiing. pbris i on 12b.
The spool shaft 20 passes through the inner peripheral portion of the boss
portion & inchnitsiasedliuxidl y hamllpD estatabBrstpported Hyahe exchopit ¢, a starsdrag af ed
coupling so that the spool shaft 20 cannot rotate relative to the boss

portion Ldgasphs 10EtHetatdle 2abRldsAGpbHE 25 BRPIs FBPobdd dhEsiROSBHhRREd AR 112C i's
not limted to serration coupling, and other coupling nethods such as key

couplingF%hﬁ ' J |L..c: in
Figure 2, t ég?ﬁﬁﬁﬁgﬁﬂﬁ%?ﬂgﬂﬁ@%ggﬁg%gﬁﬁﬁﬁﬁgﬁﬁﬁg p 3?5%3&3§%$é§g§?f¥%ns
along the_cir ent i irection . of th obbi ortion.12b. As shown in
0" H G bl . chiThanle Lot b Fublimidlc GRS FEERE ARG B o et er
stepped portion 12d1 fornmed in the oquter erigheral side (upper side in

Fi gure 16@prigeiassd knpbpAoihatsur retativgly moupgdie dethgodeoliibe afm orivgage hent
portion 12e is forned to project annularly on the inner peripheral side of
t he bobbishownar Fignrel2ithe afhepetigade msewn—moativehrmad@eed tocthe dedoba bdmdle 12f t hat
is formed to have a slot shape so as to open toward the inner peripheral

si de of tsheft 80gagdesRBleneDiolthO RarkkeshafiBd B gr@8genent surface 12g that is
the surface that is opposite the opening of the slot 12f. The engagenent

surface Igghggnoages pMiih an el ectrode of an alumite apparatus (not shown in
the figures) 'when the second alumte process is performed (described

bel ow) . | diti | rface 12h.that is,on,the _opposite.side of the
opent ng JPOfle enflieRif) b RicoRERis i At wett S aian SR BRRPERIBYAER L ne
first alumte ,process i.s performed (described, bel ow). [0040] (As, shown in

Fi gure 177380RY Y- g5eip H@S&%&&@ st sige ?quhéén%eF%qoaﬂéldffa‘,fert he

i nner peripheral surface of the bobbin portion 12b (except for the sl ot
12f), t he tiat are mgnnigd éebeth sides obthedtaser 3.1 Arspadid 2 tarvdnd fshingliveigth hol es 12d
have the first alumte layer 110 fornmed thereon by the first alumte
process. rofatvaynenndranzeoal shattrase Kifuicl2® ahd saunpgertpd by itlenseltigdt, 1.t he out er
peri pheral surface of the bobbin portion 12b, and the slot 12f of the

engagenenyh&ovitived frdgfthbayRribi® A€ Syl sidfditdcBoh, a¥efirst dille bovFRds LR@AON by
the second alumite process. Note that the first alumte |layer 110 and the

second al:yug e ; first
ol i o 1y PR sekbhd B Sofr 71 FBa BB Sp M WP BT RAR ORE T O
Here, it will be diffi t for.the color of the first alumte layer 110 to
o foct 1 S8Pgn SiehE ot B aid it S rabrec it bl 2 b hbgg T Coi or e
second al?nite,layer 111 is formed after the silver colored first alumte

| ayer 11¢lqssd mathragpecttodhe framedq [Thrdixst sidewevertteissupppriedondhe fipme Speltess of
the spool 12 will be described in detail while referring to Figures 18 and
19. (0042] In Step Pl of the alumte process of the spool 12 shown in
Figure 18, a first alumte process step that fornms the first alumte |ayer
110 is carried out. Here, as shown in Figure 19(a), a positive electrode is
engaged with the wall surface 12h on the opposite side of the opening of

t he engagenent portion 12e, and when QTF_spool 12 is imrersed in an
electrolytic solution of sulfuric acid or the |ike and subjected to
electrolysis with a DC current, the first alumte layer 110 will be forned
on the entire surface of the spool 12 as shown in Figure 19(b).




[0043] Next, in Step P2 of Figure 18, a first alumte renoval process step
is conducted that partially renoves the first alumte |ayer 110. The first
alumte layer 110 on the outer peripheral surfaces of the flange portions
12a and outer peripheral surface of the bobbin portion 12b are renoved by a
| at he or the |ike. .-The renmoval of the first alumte |ayer 110 and. the

f or mat i ontdAt PPiRLes aftgr being separafedirin darsadmma d inap wwraniiaz@altsi}resﬂ@}mmsg
process occurs simul taneously. Note that, as shown in Figure 19(c), the
first al openieg ped/eesing0 is left as is on the inner peripheral surfaces of
the flange portions 12a, the inner peripheral surface of the bobbin portion
12b, and [0608®]wal As shovirmimddgnt 21 the spbsldagh clnadhesvet Ad, arldd0édd] wiihén, in Step
P3 of Figure 18, a second alumte process step that forns the second

al um te IngaeRinidm I 8iafe GigHdsk®thsRidlthe 8HE 5. d%he ThBMIelér 17 filEtfond 86 & hunth
positive electrode is engaged with the engagenent surface 12g of the

CrO0C Tk AR e ARE ISR RSO RS Oy,
L b B S Bl ™

peripheral surface of the bobbin portion 12b, and the surface of the sl ot
12f of t KenEelgarsaarism 23op dragimechanism 231 and a egstng coniratimpghanign 2dpre The
second aluxnite layer 111 is forned because the outer peripheral surfaces
of the fldispgeeddorthe spase Hedweert the fiauteet arplethée pdvendikids wofade Tofe gelwe bobbi n
portion 12b, and the surface of the slot 12f of the engagenent portion 12e

are nmade nifchaisall9ntanitaldt@ional fdrde s iccham@RAUIG thy §pdeP U2 88d theWveher , t he
second alumte layer 111 is not formed on the inner peripheral surfaces of

the flanganPafcthfien 182Thi PR Mo NGEIRAREA 2 SibRGE: OlidhnE cln%%mlporti on
| 7 jeh,contep K T

12b, and the wall surfaces o 0sSs portion 12c and the ough holes 12d

on which.the fir ite laver..11Q is. formed because these.gre not
conduct i R osginE wREUR der R T e B Ao TS T R Rech SR 23R o

| ayer 110Q is f on the inner peripheral surfaces of the flange portions
12a, the @%W@P%ﬁ?ﬁgﬂq@swg oL BTS¢ S theyeristanse t&wccwaé’v Il
surfaces of the boss portion 12c, and the though holes 12d. Further, the
second altisnoel | apsatest 1ln additioor anedearicallyecooroked rekd pheraaisnsianfedampleof t he
fl ange portions 12a, the outer peripheral surface of the bobbin portion
12b, and df te akihgdevied) AShkatgiretentsMackibsh Wheretigagethe fiship@rlineanditpssed [ 0046]
Referring again to Figure 2, the spool shaft 20 is made of a non-magnetic

met al SuGRtARn thedfrarB¥ 3HRH Che BYSi@0veppd passes through the side plate 9
and extends beyond the second side cover 7. The end of the spool shaft 20

t hat ext bey . I T 4 I y t handl e
2 is rot 3??@314' y §88%%\9fg§ﬁg%@glél&gg, %\ﬁ%n%ll?nstfg Iuggse%ﬁ%l{ §€%%%@a%%§eag§3ver 7
by a bearjn 6a. I n additi,on, the other,end,of, the spool shaft 20 is

Dot ot Dy PR e PRy Bk dery S 2 AR B A I AOPES g

di aneter portion_20a is forned in_the center of the spool shaft 20.

Furt her, cepfcforyi gnandelObdsea Fisps 12 that ypidarip connest th sidelagpot erdi%-bd t he
beari ngs 26a and 26b are formed on both ends of the spool shaft 20. Note

t hat t he cireulai oppmi@aia avihg2tdemisdornal slighdyrpberepghe tentatif yhensideplafe 8SUS 440C
that has been coated with a corrosion resistant film -17 [ 0047] ,
Fur t her mapeol sappagptioN8 fHat g3 Arfortich GQHe tRBniP i écsevied BB @E obénin
(describeg belgmb Is formed between the small dianeter portion ch a%d t he
| arge di ggeter portion 20a on the left side in Figure 2, and has an outer
dianeter that is larger than the small dianmeter portion 20c and snall er

t han t he e di ter.portion 20a..A magnet retai.ni ng.portion 27 is
non-rotan@$§ anéggﬁi F@ﬁégﬁﬁﬁéaggoﬂFﬁewﬂéaﬂgF8W§hﬂ??ﬂ&ﬂ%@?ngn 20d by
serration coupling, for exanple, and js a magnetic material forned b

el ectrol @ggr%ﬁa%t&ﬂgiwé kR ﬂ{?ﬁlﬂé p?lﬁl@nél'eﬂtﬂsaéf‘éa blymeynied W&h"‘e?ﬁ’%‘ﬁn&g?c HX as SUM
(extruded and cut). The magnet retaining portion 27 is a rectangular nenber
havi ng a tebiehghringsesopimapdation portion 14 that projects inward is unitarily formed in the

-12.




formed therein and is square shaped when viewed in cross-section. Further,
t he magnet nounti ng nenber 20d passes through the center of the magnetic
retaining portion 27. The nethod of attaching the magnet retaining nenber
27 is not limted to serration coupling, and other coupling nethods such as
key coupling or spline coupling can be enployed as well. [0048] The right
end of t (entral pgeiogof gavall pgstien | Fnoitbe sprol sewogipesionsifarA boaineL68ithdosed at
a pass through portion of the side plate 9, and an engagenent pin 29 that
forns a poletivaly suppertsone cird ofithé spriod shedt120 1 dispossd on the upleeperithetah pwface

| ocation. The engagenent pin 29 passes through the | arge dianeter portion
20a al ongfiteshedtingredodmnantltipn portioh I 40 B Weditor, Gt Hflaeisdes thecabiig: r adi al
direction. [0049] As shown in Figure 2, the clutch lever 17 is disposed to
the rear c@ﬁtr&lgﬁec'ﬁﬁﬂ% 425 AARAHNGEE bh SN 08 Be Rafihd ?{/b%nﬂﬁodaﬁ@n P@x‘ti’bané. si de

pl ates 8 and The clutch lever 17 slides vertica bet ween the side

pl ates 8 : e . 7a is unitarily.f d wit.h the clutch
Pever 17 108 bepind HiaR SEERE Wi e Rortbbet iRl metic 4T 2 tfink o oy e
and passes Eﬂgﬁﬁgh th s'de_glate, . The engagenent shaft 17a is engaged
with t he "BPE AN SHAM Oifebiamatsiad2. -18  [0050] As shown in Figure 2,
the |l evel w nd nmechanism 18 is di sposed between the two side plates 8 and 9
in front [8833%he 4psetwniinFigee 1l thealppow sramedsivigaortion 1B i monnigd én thetsimeaded
shaft 46 on whose outer peripheral surface are forned intersecting helical
grooves 4bme aatiet @eritiesdriofighd dideeplgies 8 ang O drdonpadrofifindnt land esar fovagal | y noves
back and forth on and relative to the threaded shaft 46 in the spool shaft

di rect i oronddefing PortiRAS $0WEs didpRsddinRaridl rohatht pdlmake AQbdkdovstivg RpRAPOr t ed
by shaft suppor%bg%rtions 4§ﬁgnd 49 nount ed oﬁ t he side platesg% %nd 9. A

gear nme : I irght,nend { t f in
Fi gure %ﬁ%§?rhég§8g%# HI#Q%B@?“’%%E Sl?r%hg‘%eag W t]%[nél %@gﬁ%ﬁé%ﬁ% %‘%ﬁ ﬁtoﬁlg?) i's
non-rotativel ted,on the handl e shaft, 30, Wt hi s, configuration, the
Fr eaded i rvafes Pise | Berien e BRE pariSan ! Oy and srnubiaheieRt h B Handi o
shaft 30 in the |jne w nding dLrection$H£OQ5l 1 The fishing |ine ?uide
portion 49034 qi Sholwslsidr sevra btinecrpued toriae sideplated by aeawdpemberg@otand i s
guided in the spool shaft 20 direction by a pipe nenber 53 and a gui de
shaft (nchowhowheifigutdspibat gainssited Aomohe senond kidelvevariTpadarebireul&3 i s cut
away over its entire axial length, and the guide shaft is disposed above

t he t hr eapeding6aii whizch afralengdahni@ob 43 ¢dderbdd o) ie Wkpbitdtil forfred i )

whi ch engages with the helical grooves 46a is rotativer nount ed on the
fishing lgcReidUuRe portion 47 and reciprocally noves back and forth in the
spool shaft direction via the rotation of the spool shaft 46. Level w nd
nechanisgﬁoﬁﬁe mg#hﬂﬁ own in the art. Therefore, the structure and function
of the | evel”™ w nd mechanism 18 will not be explained in further detai
herein. | ] The gear. nechanism 19 ipcl| udes hand| e _shaft 30, a main
gear 31 el y BSHMBRIR HErKE 2hHndne Ykt 008 12 diehics gk fiamefst ARBRF gear
32 that neshes with the main gear 31. The handle shaft 30 is rotatively
nmount ed @ertignes 12k that prearmngederibath endseafshel sprodl é2.covabbiyportiem 1 B, @Hioss t ed
fromrotating in the line releasing direction by a roller-type one -19

way cl ut glortdéh Brdthaoughthohst 120y el arengaggmat potiond2e. Thebobtén portioh 1@but ch 86
i's nounted between the second side cover 7 and the handl e shaft 30. The

mai n gears aaitaixﬁ)(] Fethf ibeheén MRUMMRE pBRidnE § 24 aPidhide $ind i wathd #86hd ecoupl ed
to the handle shaft 30 via the drag nechani sm 23. [0053] The pinion gear 32

ext ends fJu%@reﬂgﬁérrgggﬁfe \k}{?@ﬁﬂoﬁgorpf A g tols f)(g'go% 754 fent8hSBEmed 6h £h

tubul ar ne spool shart asses, and 1s nounted on

t he spool. shaft. .20 .so, t it 1S va in the i,al _di.rection

hddi t ) on iR gelEirR 3Tt he borbibpa e TR and ao T apd Sy Pt ety ana
novably supported in the axial direction on the side plate 9 by a bearing
33. A nedk ?f@%?@&?é)- 3the thrpagh halep d3d prsshrongh thedares aad outs nerzﬁlwrl@s ¢lor nmed
inthe left end of the pinion gear 32 in Fig 2. The neshing groove 32a and
t he engadkereshbippertia® 12br the brgagementiponiarhilei is flored onrthadjptiningmide af the
constricted portion 32b is fornmed in the central portion of the pinion gear
32. Further, a gear portion 32c that nmeshes with the main gear 31 is forned
on the right end of the pinion gear 32. Gear nechanisns are well-known in
the art. Therefore, the structure and ﬁygction of the gear nechanism 19

will not be explained in further detail" herein.




[ 0054] The clutch control nmechani sm 22 includes a clutch yoke 35 that
engages with the constricted portion 32b of the pinion gear 32 and noves
the pinion gear 32 along the spool shaft 20 direction. In addition, the
clutch control nmechanism 22 also includes a clutch return nmechani sm (not
shown in the figures) which activates the clutch nmechani sm 21 when the
spool 12 innst perghera) sidg Of therhobRinarten Y hat feeas. thehandiay-cBhg yep! Fehani sns
are well-known in the art. Therefore, the structure and function of the

cl ut ch coemfersblymaiearian mlu@nwinlallopcndies en itk aunfed aifirstfalumtelayeet i dndher ei n.
[ 0055] The casting control nmechanism 24 includes a plurality of friction

pl ates 5k sacohdahbhiakiang daRseFigured 7) forfed Bf adlratiabimid peess@hd Res®@don bot h
ends of the spool shaft 20. -20 The braking cap 52 is used to adjust the

force W i\ GhcdsBBedctib&d bQGwp! ates 51 are pressed against the spool shaft

20. The left friction plate 51 is nmounted inside the spool support portion

13. Casti ont chan] r | - kno in_th rt.. Therefore, the
structurt;[*&gsr?g fu%g%]?ogﬁl I(I;)&]?f@ %‘%g% t%gﬁaﬁgée%ﬁ??%%%%ﬁisg egflwel?elrs not be
explained in further detail herein, [0Q056] Configuration O The Spool Brake
Mechani sﬁfré%ge[ddﬁﬁ‘iﬁr%ﬁ@ﬁﬁtﬁﬁ relgtipg songi"ﬂh?n ﬁgﬂ@%qbg’é‘ Ry ﬁh‘ ake
mechani sm 25 includes a spool brake unit 40, a rotational speed sensor 41,
a spool Esitherotheflange portioantla ave dispesed bstwact lthadisbsidsplatehbandibesedondke uni t
40 is arranged between the spool 12 and the reel unit 1. The rotational
speed senslerplad 9dasshdwn ireRiguenl &, et fldnge pppione 824 are chetifuostly dgrmddrsach The
spool control unit 42 electrically controls the spool brake unit 40 with

any one @hat @hegliinddeay HROHERARS outdpkripheryifaoeh entls e thekd®Binddriich Pged to
sel ect one of the eight braking nodes. [0058] The spool brake unit 40 is

el ect 1| Cld oG ERhles BONNAKRodB8 1990 ubdiaPirehE: SBAR rEBNLOL uni ¢ 42

t hrough generation €lectricity. e unit I's conposed of a

rotor 60 _havin s 61 dispos ound e ool shaft, 20 in the
rotati onanmﬁrgSfWgﬁﬁ%hﬁgq%il’f E’BB%E%@ESQ@%O%‘B%B%S@%P?‘?&’@H&EPW peri pher al
sides of the rotor 60 and serially connected to each other, and a_sw tch
el ement  &3tEEyipread Wwih thedlsage pertiope 134 Jrusthes, jhednnerdreripherpl pastereet 8 coil s
62 are connected. The spool brake unit 40 and the spool control unit 42
cont r ol | dbbYinporticn 12hds spitanily frmigd witrthe bbsgivrtyorsidet ois shgwarin Highro?f t he
flow of electricity generated through the relative rotation between the

magnet s @He oo pbhiwndat lis @italily foa@ed vh el infdreREpher@3ideldtehdbetiim fortioni Ce
generated by the spool brake unit 40 will increase in accordance with the

I 'engt h of2p ifetaBBroxWhit€ Rerita€ ﬂ&glbn%réo?f 4Gk iiﬁﬁ%} Bekiplictat I?ort{o(ﬁcb?%e dde four

magnets 61 of the rotor 60 are disposed side by side 1n the circunferenti al

The: mmgnaPLRESIRIC Rl b ﬁ‘%‘i‘éﬁf@t@ e@%ﬁf‘% O At B PLALpetl | E[ en; -
O . ; 27. Qu 6 : 61 . :
b or ose Relichr bAbbia parianizh. T bactsueltal phsrBrough SoBsTaTONSTal | et

surfaces 61b are disposed so that they are in contact with the outer

per i pher @ortinprafalekosg poxtion 1Rapndtis fiedy apuedbereioby 7 esampleea sgytattd shaf t
20. Both ends of the magnets 61 are interposed between di sk-shaped and

pl at e- shapeslingap thaibesmobimitdicabhdt. rofhlveretitisk tstha pesk mortiopl 2d. €Flghaped cap
menbers 65a and 65b are preferably nmade of a non-magnetic netal such as,

for ex a”ﬁﬂl&hocﬁ&ﬁoﬁﬁl‘indg 1he shdte R0 th (R Vo3P poPEER S isGRA lidlidd 89 Ber@iien coupling,

non-rotatably nmounted to the nmagnet retaining portion 27 with respect to

653 and G35 Crichpo e REoc AETEATE SudiRplifls PpRig o b BoBRRc TR o he

magnets 6l.onto the spool shaft 20 can be nade easier w thout weakening the
magnet i cv\(e&lrce of the magnets 61, and al so the conparative strength of the
magnet s ?1 after assenbly is increased. [0060(;!1 The di stance hetween the

| eft end [2QA% aceAsshabinkigwetss the thioygiheles d2qargdarmedeingeimmality oeb is 2.5
nm or greater. The cap nenber 65a on the right side of Figure 4 is

i nt er pos @dsibierswleng theeirsumferentiat disentian af ¢ Hobbin purgen tRtands srovpuint i on 20a
of the spool shaft 20 and the magnet nounting portion 20d and the magnet
retaining portion 27, which limts the rightward novenent of the cap nenber

65a.
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[006l] A washer nenber 66 is nounted to the |eft side of the cap nenber 65b
and di sposed between the cap nenber 65b and the bearing 26b. The washer
menber 66 is nade froma magnetic material forned by el ectrol ess nickel
plating the surface of an iron material such as SPCC (plate). The washer
menber 66_is retai ned by, for exanple, an e -22  shaped retainin% ring 67
that is rbgHe 6 aagh thieu 1hisreurgiand hae a largeretiametpderped preiond 2dhi ckness
between-0.5 mmand 2 nm and the outer dianeter thereof is between 60% and
120% of titvenediin ¢re alitenpetipheraf sid@pberasidenig F2gitre 16) thedebf. be difficult for the
beari ng 26b di sposed near the nmagnets 61 to become nagnetized due to the
arrangengog3of t &l reEGRAL it FMWRE R, tibonghdenedht ?Bﬂti%nsmé WCfobth&d tol frojeed | be
difficult for the magnets 61 to have an inpact on the ability of the spool

12 toro i : 1 NG9 € I nets 61
are di sptc?g%%afrl:gglg t}%eﬁgn%@gﬁ)}r%%f%% thﬁgg%ﬁ #%Irt]@H?th.WTﬁ{e%fag%xﬁﬁrgrﬁgﬁ% icult
for the ar 26h co magneti zed .because the di stance,between the
mmgnets Azt HiiteRa Sk ot S Eeg 18 hafsiorBEREh tstS opBDBIRR RIS IR e 68 | s
nount ed on .t he i nper, peripheral surface of the bobbin 12b in a posjition
that facd&riphseal e egneagement pertipidaes FnsrANENgagARANT surfase d 22 Hiat isdhered by
el ectrol ess nickel plating the surface of an iron material such as SUM
(ext r udeduspgs thaitis appasite gic)opefing of theslked 188 The érigegcthgntantiashidg engagehe i nner
peri pheral surface of the bobbin 12b by a suitable fixing nethod or

appar at usvithmelesrode e an blubdifer@paatus @i Shoen inthe fighles pwhatpthe @écomdgnet i ¢

sl eeve 68 is di sposed opposite the nmagnets 61, electrical generation and

brake ef falmhi@sibcdt & peforpesd %Qs&?&eﬁ!b%ﬁ)wg?%@ gddifiod, lawratf £RMACE 8L ARORRLS 61
converge on and pass through the coils 62. [0063] The coils 62 are the

corel ess I: . t I N n t retation
o the sstRpsttCHateRe oBLRE O R el o 0R e el I Bt 2
are wound .i nt pr.oxi.jmat e rect angul ar .shape o that the w apped core
wires faé’g‘epﬁ}ge ﬁggﬂmte@pcgmsgp&gw E%EPBF‘?‘]E%E]@ST he magnetic fields of
the magnets 61. The four coils 62 are serially connected, and both _ends

t her eof 4P Honndsshayn i kigeredvl; therinner paphera 3urfauecf ¢ls flangspogtiansddaved
along the rotational direction of the spool 12 into arc-shapes that are
subst ant ithd inpercmemipberal swrfane bhthe dspldatpotitont 12 (sxmpt fos tiaf dotAQs thetvrdt  t he

di stance between - 23 the outer surfaces 61 a of the nmagnets 61 and the

coi | s 62 suffacpRr eheiuBs fdrvioh N2E, AhitheCh@iah hBleS 138 hiked ME Eirst biigniGARyRa peen
the coils 62 and the nagnets 61 during rotation can be uniformy

mai ntai n%néﬁhﬁerfeﬁlgﬁyﬁ@ﬁét %émﬁé ?r%éﬁgglﬁ %ggtk ﬁg?ﬁl{% i Shﬁ%‘? a E?fﬁrﬁnlg%ade of a

di sk- shaped and pl ate-shaped col I ncl

synt heti ¢_resi Further, the surfacesof e coLls. B2 a o an
houl at | RRE 26 i S herlpAFT SirEF OF 1 hobRE ot i e Gl 1266 B¢
fixedly attached to .a circuit board 70 (described below) that forns the
spool coffERAcmsR poriion 13 haverthesecprd pumitedaysr 1{ hiormsd thesenprgiay thg seqoad
illustrated with dashed lines in order to show the coils 62. Thus, the four
coi | s 62 alireiteproresy. Motethaithe first plmiterlaysrtl 10 and theAbedaladursite tayer tldi | s 62
are mounted on the coil holder 69 nade of a synthetic resin, and the
magnet i ¢ habveidifferantcoloes, witgfet axatmblenhk firstaluniite diyat Mokrthgvatsd thiie coi |

hol der 69 is made froma synthetic resin. [0064] The switch el enent 63

i ncl udes sef i BNAADIaPer IMDbeRY R4 CHeORRAA LB Gifiedlt (dritRe o167 HBERE first
transistors) 63a that can swtch on and off at a high speed. The serially

connecteqhﬁﬂﬁ r h LR term FET 63 a. As
shown in Fig uér %y%él, I%ttﬁgﬁg%qﬁﬁéuoqgﬁ %ﬁ;%%?e%ggg :é@hﬂn% l}%fegg ?? Ige%{l'ul%é 1!rﬁg%’oﬁs urface of
the circuif bpard , _the su ce .0 site the front surface that faces the
lange. poPlTBhEetshalum uRt Rbf Bripmig! st Sberueddry amie e 187 ho
rotational speed sensor 41 enploys, for exanple, a reflection type
electro-dbﬁﬂ@ﬁﬂ-sensor 44 that includes a light portion 44a and a receptor
portion 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 a suitable
nmet hod such as printing, applying a sticker, or attaching a reflective

pl ate. The read-out pattern 71 reflects light illumnated fromthe |ight
portion 44a. Signals fromthe receptoglggrtion 44b of the rotational speed
-24




sensor 41 allow the rotational speed of the spool 12 to be detected so that
tension can be applied to the fishing |line. [0066] The brake switch knob 43
is provided so that the braking node can be set to any one of 8 levels. As
shown in Figures 4, 6, and 7, the brake switch knob 43 is rotatively
nounted to the spool support portion 13. The brake sw tch knob 43 incl udes,
for examiP@lla dNsxt. dsskos inhe Blumite progess phtheispoqirlarvatdisidgseribgd imdetall
-synthetic resin, and a rotation shaft 74 that is preferably nade of netal
and posi twholegdfernng todFigwas €8 amsf 12 he knob unit 73. The rotation shaft 74 and
the knob unit 73 are forned as a unitary unit by insert nolding. A knob
portion 6@ hat In Step PN vEthel sdurhitd Pobess bf tHeepoolt 2 showhfia ERued 18, ladirknob uni t
73 that is exposed in the opening 6a. The perinmeter of the knob portion 73a

IS concavgmif: SIa8Rs fsteg‘gﬁaifi gor%‘%ﬁé it iR Sye? W1 § WL ot S HRAS ¥s dRvRPAM at €.

[ 0067] An indicator 7 formed 1n one e€nd of the knob portion 73a so as

to be sli C i rks. 75 t. face the jqdicator 7 re
for med witthg X oA uve SlRtbad Bt Reebt bt e ARG I B Bhect P aBEr s ¢ e
first cover, 6 by, a suitable nmethod, sugch as pringting or_applying.a sticker.
Any. br akidgheehing o Usceneagesmant BoRion 1Seandy icaiths ! 1 i BHIRERIRAR ch knob
43 and aligning the indicator 73b with one of the marks 75. In addition, an
i denti f i ctacielytisaolutipn off sulfusicfagidras dhenileeargl subietisd o sleeledlygs witheHeCback
surface of the knob unit 73 by a suitable method such as printing or

app! yi ng carrstiti theefirst sdundits Byenel] Otwilldde fomnéden theteatitel surfacd oftthe spoot 42 eonal
position of the brake switch knob 43, i.e., to identity which of any of the
braki ng rREes in Bigas gd. The identification pattern 76 includes three
types of 10 fan-shaped first to third patterns 76a, 76b, and 76c in the
rotation i1 ec{i.on; [ ref)es?, +S .d I; ing as
shown on%'? %ﬁgll O\I\f,g]ilg ﬁlr’]]eﬂ‘%-ﬁagg?to?g#ugfiEfzﬁgf%?tea@%?h%ﬁégll 4@?{;@?&%%@3 QOAga%‘lt%&r ored
surface that reflects |ight. The.secon ern 76b.ig il trated with

nat o ng 8 Pefi FanovasR B AR RO R0, She T dBite Tatep 11 E0H Mgt " o,
exanple a pattern that is black and thus hardly reflects light. The third
patt er n PSHPheral urfgegsrofthatlanee worions 4 2n and-eutprgpesiphersbyystace oFthg obbin,  and i s
for exanple a gray pattern that reflects only approximately half of the

| i ght. WgottiproF2beary ramfioviet by lathe et thedikeb Thk irergovab dbthefirstallwvitekyeali Obe
identified by the conbination of these three types of patterns 76a - 76c.

Not e t hatant ftheofoematior Hthsibt €I ﬂmga%(ez@@t pértioR €26 die cafingprégess he knob
unit 73, then the back surface of the knob unit 73 nay be used as is and a

separ at € Qg efhIRaechsROINSE ! ARHoWH & Pilre iﬁ@glﬁ%e fmealﬁlﬁﬁ@tag&m hgft 74

is mounted In a through hole 13b forned t he portion 13a of the

spool su - POr.t | - and i n ith t I tion.l3a.by a

7ot ai ni ngoy s bt Risha AL e RaR AR ple bl WO PR, Vet
the knob unit 73 apd the outer surface of the |1 porti 1 of the spool
suppor t ﬁﬁnfﬁ?%?ﬁ@%g‘%ﬁ%pWPﬁ?Bwﬁ“ﬁ e é%f%??\é\gﬂlﬁé}g‘io}lglbﬁé]e ﬁ?gi-br ake swtch
knob 43 at one of the 8 |levels that corrggﬂgond_to the braking node, and
gener at ed084tInds Thtrein Btep Mrafltéguail 8.ohsekombaluriite procgssestenthatiivempsi t i oni ng
mechani sm 77 includes a positioning pin 77a, eight positioning holes 77b,
and an ursgcomy alenitelay@ivtl] ifharripd sut i Mereyay shown Y Riguse AUt @dsitine a recessed
portion 73c formed in the back surface of the knob unit 73. The positioning

hol es 77k@neags sghsedwegh ﬂieren%gemﬁt ARfcE 199 bthe RhPagbhnt Jdifion!1 84, AAg menber
77c urges the positioning pin a toward the positioning holes 77b. The

posi ti Onivﬂ%n%é; s;go%?lﬁ s iﬁuﬁ&geaﬁﬂ%%fiec% BE sofufiBh ohﬁﬁh#fg%?idaoﬁﬂéaii e SHpnet er

head portion, rimportion having a dianeter that arger than the head
portion, apd | 1. dianeter aft portion. ,The .head rti.gn i s foymed
Poto o henPesfaif Barr kel B e aaC shied Bhishog el SR T kilds St
recessed portion 73¢ _so_that it _ can both project outward and retract

i nward. THehepyls pyEdictal sitangs pbihe dlanggpertan 1 &4 theowerresipherghyuriace of he

circunferential direction on a fan-shaped auxiliary nmenber 13c -26
the bobbin portion 12b, and the surface of the slot 12f of the engagement portion 12e as
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that is fixedly attached around the periphery of the through hole 13b in
the outer surface of the wall portion 13a of the spool support portion 13.
The positioning holes 77b are formed so that the indicator 73b will align
with any of the eight marks 75. [0070] Spool Control Unit 42 [0071] As seen

in Figures 4, . and , the spaqol control unit (an exanpl. e of the

el ectr oniSE"‘E’i1 ff?@gwedéasc g%eéicqnﬁ@ihﬂﬂ‘é%lafﬁel 1dits %HEF‘Fd because the ouisht i s nount ed
to the outer wall surface of the spool support portion 13 that faces the

fl ange pderiplasalsaacss of the fasge portipns 424 dhet owitr psripB@ak swafiace ef the bobhied on t he
circuit board 70, an external device connector 91 disposed on the circuit
board 70 pottiveh 1&b, amisthé airifaeg of tHersl &Q 21 bithe @ayRemehiygortion T24 dre hede df 40 except
where the external device connector 91 is disposed. The circuit board 70 is

a washer »8h&Red ABY ahd MHks aRARAHuGHR HotiRk S FRANdr e Secohll GHinfife 1RRQNING i N the
center thereof, and is disposed on the outer peripheral side of the bearing

accommoatl RgmRA Ul hoial B IR AL S DESRL e M
el bdes AT S LISSL2 000,00 L Lronl ShrLacs Lher gl gn e ch (he

portion of the printed circuits 72 are shown in Figures SA and SB. Portions
of the pihonghdo Sﬁ@@lioilé?"h?@T@ﬁﬁ{fﬂ@lwl@ﬁrﬂw%fﬂdorl%ﬁ}ﬁn@gb?@@%théﬁ FRBOL| r cui t
board 70 are electrically connected via through holes 72a. Referring to

Fi gures $And@Bye hodle8, the external device connector 91 to connect an
external device 100 is arranged on the outer peripheral side of the circuit

board 70.[004%¢ exThkusnad shdeniif FidO 17 fthe fitss alipliR lagketl €0 ¥ foghedbetHegin®r not a
control programis operating correctly, upgrades software, changes control

atterns j [ | 1 f .devi ce
p Ip@bgigﬁé?ﬁ%fﬂ&s%@@ﬁe%glg% PEtiont95a tﬁéﬂm}ﬂ%&{phﬁglt sauIﬁ‘c:e 6¥{,8HBBbin

connecto I 9la t hat can to and out put data

I ncl udes a soc

fromthe rnal .devi.ce 100 i ncl udes plural bty .of .in /Qut, put

term nar SO R e AT GrER R bR bR E P B it itigRbotp B JRHEE oy
of -27 ei n nnect ed t he external device 100. The cket 91 ais
mount ed ﬁ%gﬂfﬁﬁwﬁambifhw%l}n the OptFae rq?ﬁﬁf%%a? g\f‘rt %8¢ i nal  91b
that is electrically connected to the printed circuit 72. The base end of
t he ext epagionddvi.dhe ewanpasipberabsurfase wbthetbobibinrportian Lib; end thetsurfpes ofghe and
the tip of the external device connector 91 passes through the spool

support phittiZHof th8enghgumentgridrol®e.i n Fi gure 6, when the first side cover 6
is open, the input/output termnals 91b of the external device connector 91

are expogecud|o t Refefdddali todighrk Q?th%%}rargdl@ﬁéﬁ deW BLdel R fADmBgheEeRRRA! ed

thereto. As Seen in Figure 3, a cap nmenber 96 is nounted on the tip of the

A e L T L
91. No in Fi 6 i is ill,
S LS OB LA L ) SO 8, SPRIERLRE T LSl LSt

circuit board 70 is fixedly attached to the inner_ side surface of the wall
portion F8Ve loin thedireghign of flie 29 retpyely sunppriedprea besy Bnmounted opilg t he
circuit board 70 is to be attached to the spool support portion 13 with the
screws 93gcandeide dover BhpapeaingaGai dn addition, she ethpoandrdfitye sposl shafrd®ds on t he
beari ng accommodati on portion 14 is used to center the circuit board 70,
and the cbfatu¢ly sgmitdd BY thesbdatiag 26b aposebaatiokat Atlkee didnsdter pdrted 20a70 i s
substantially concentric with respect to the spool shaft 20. In this way,

wh he ;gi it i | 3 : i h
en the jerdifidli in BRREAerOF ths s Qltlﬁfh% W&ﬁﬁr,ﬁpﬁgedlﬁﬁgglg’%%fg% 3dhdb3e the

coils 62 attached to the circuit boarda 70 w so that they are

subst ant i,al,l i ith t S shaft 20. 73 e, t

G monar oribitate SRBSSALEY e ehihds Yp RRO6n B Teimelon R £Rds S5 Espdol St
smal | er than_when the circujit board 70.is nounted in, a space tween the
reel unit?%1 %ﬁ%ﬁhﬁi@%ﬂ%@%#aén@g%?reequéé%mgls Preeraplyy g qofbﬂif 4% s
mounted to the opened wall surface 13a of the spool support portion 13 that
f orms t héhatdas beani qoated with ascagrdsinmsresiktentofilar.al | si ze - 28
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of the reel unit 1 to be reduced. In addition, since the circuit board 70
is mounted on a surface of the spool support portion 13 that faces the
flange portion 12a of the spool 12, the coils 62 nounted around the

peri phery of the rotor 60 can be directly attached to the circuit board 70.
G ven thia séruc ure, a lead wire that connects the coils 62 and the
circuit B3 7ofyihermaee, A magheldnening pREion7Pddhr aqumts a megishobet ween t he
coils 62 and the circuit board 70 can be reduced. Mreover, since the coils
62 are ndescubed belowbisdomaad hethesarthe #0alhdiamestes gottivntdfe aspdsllarghaf t porti on
13, the coils 62 can be nounted to the spool support portion 13 by only

at t achi nglidrh&tercgpoitien 20derathd [efDsil@int Figwe2Q8hd Baspaiuier drbdt@thdtds lakgeren this
structure, the spool brake nechanism 25 can be easily assenbled. [0074] As

shown i n triOME Sméll diahf‘eté‘rgﬁh'i&ﬂ JR'an@ 3mlaferf t8in @Pé%ﬁgé iR RERPORBN0ad A
m croconput er 59 di sposed on the circuit board 70 and provided wth a CPU

ctorod | IR e asRoRpR 2 b g Rl Copled AL Mo BARBIRS (1o

execute three ke processes, scri bed below) in accordance w.,th each of
Che. i ghtPorGTett rschPaR FPRaOr PIHTRRYAP e BRI AETGY enol on

and rotational speed during each braking node are also stored in the ROM

55c. The osetreleauplatieg nickel oaimibe serfacg pf an firen meaterial sueh assydddexteydsdand 1, and
a pattern identification sensor 45 are connected to the controller 55. The
ext er nal cdtvilbe negnetaetading fortian 2¢ demeectanpulat membit leaving) a deaighéolkdVaand i s
for exanple a Universal Serial Bus socket. The rotational speed sensor 41

detects tfbenddahadeinoidlis SpRessHbed WRerSPieRkd ftcrodN@chad.t Birther RO idafhgat i on
sensor 45 detects the rotational position of the brake switch knob 43. In

o1 he canuar PRI T Bt Elou B X ept R e R por e RET =

switch el enen f. the spool br.ake uni.t .at the cycle of, for,.exanple,
171000 dEStkor Hrefhinh Je BRAR GRS Ao A B S 5o B o each
sensor 41 anq145 based on the control program-29 (described below). Mre
speci f i capfyinef pRuRlwgmpthedssugbasksyicogpling oresping spuplisg s beemplezedss t ch

el enent 63 with different duty ratios D depending on which of the eight

| evel s ofwddk aki ng node is selected. Electric power is supplied to the
controller 55 froma condenser elenent 57. This electric power is also
suppl i ed [0048]he Thé¢ Ahiosndlof sipclegre sknsaer pbttian20d dfah sidot shiaft e idishbsadt | on
sensor 45. [0075] Referring now to Figures 5A, 5B, and 8, the pattern

identifi Gakipa& tﬁﬂ)ﬂgﬁ”po nio¥ (R Q¥ SI86 9, AnPhtlegabOmER3h S/ hat RRmk BIRA dryPes
of patterns 76a - 7/6C of the identification pattern 76 formed on the back

surface .ty 7 1 Kk 43 ern
identifigg Pgﬁhééﬁggﬁgﬁglfgﬁg%ﬁ%gggg&g%ﬁ%ﬁgﬁéﬁg%T?gggﬁgﬁgapﬁggﬁg%rs 56a and
56b each havi a.light rtion 56¢ d receptor portion 56d. shown in
Fi gur es faa%aa%%%ghﬁg 1%853@@%@91*{9&%&@&?&&@ ‘g etedgBpech QU trically
di sposed on the circuit board 70 such that they are aligned on the rear
surface dfor hethdides in thegadipldirgtiomat faces the wal |l surface 13a of the
spool support portion 13. In other words, the receptor portions 56d of the
el ectro- dp@4Yal Aenbows irbbgusrll] tietdutah &vat 1 'fivatispoistditoghe feanvfethe spaoid 2t he

| i ght portions 56c thereof are disposed on the outer sides of the aligned

recept or gp@mbeiveies thbiar gditisns ¢thiBe pAEENIAS plark BiaaRY, S ctiach Reed Bdased
separate fromeach other, and thus make it difficult for light fromthe

ol os. iid‘%%“%%%"r‘%éfg“%%?%%@%eﬁgtaﬁ%%?ﬁ’%??ﬁ%‘f%ﬁ%f?ﬁ%@ﬁﬁ S
s 13d_ . .
Bl eot ro- optt b aRlesr 2ol T e Frve L7 et oo i or

76a - 76¢c. Here, the eight |evels_of braking node can be identified as wll
be descr i¥ddatss BRPYER the side ﬁgatfb%t The,engagersentshiple 4 731 opgegedrnith theglude ¢ hat
are aligned in the rotational direction. [0076] As shown in Figures 5A, 5B,
and 7, wwentrekmecdhadisnel®r 73b is pointing the MN position, the pattern
identification sensor 45 will read out reflected light fromtwo of -30

the first patterns 76a. In this state, both electro-optical sensors 56a,
56b will both detect the |argest anount of light. Then, if the indicator
73b is aligned with the next nmark, thejglectro-optical sensor 56b on the

| eft side of Figure 5B will be positioned on the first pattern 76a and
detect a strong anount of light, but the electro-optical sensor 56a on the
right side will be positioned on the second pattern 76b and detect al nost
no light. The position of the brake switch knob 43 will be identified by
conbi ning these detected |ight anounts.




[0077] Referring now to Figures 5A, 5B, and 8, the condenser el enent 57
enpl oys, for exanple, an electrolytic condenser, and is connected to a
rectifier circuit 58. The rectifier circuit 58 is connected to the switch
el ement 63, and converts alternating current fromthe spool brake unit 40
to direct rren t he spqol hrake unit 40 has,the rotor 60 and coils 62
and f unct[f)m as‘kégh%’@t rlg@ege%@ﬁ%‘feémndalﬁﬂc B 1§ 3<asposre Rebvesadae t o
supply the electricity to the condenser el enment 57. [0078] Note that the
rectifi etweisidemplatessBandRiin fent o6 Hrtespeelr 1 22 | Bredenel Svindimechsoism by mgludesia on t he
circuit board 70. As shown in Figures 4, 5, and 5B both the circuit board
70 and t hiereadedchaft d@loncvhiopo owtat seripheral adfaee afedolmad messdctieg kelfcal such as the
m croconputer 59) are covered with an insulating film 90 nade from a

synt het i gréReh Bod, A8Y b Fshing 1B LBIde Portiddad7 whick %c%m@an%qn&de@!baéﬂ gatfomh! | only
partially pass through the insulating film90. The insulating film90 is

formed b 3 i CESS i . i | IS

i nj ot ed P apa el t diPend BATRTR heondd] SadutsBRE TRNENEE bithe
conponent s _such he m croconput er, .59, and el ectro-opt, cal, .sensors 44,

Soa  and BERALER AR AT ES b Y St SueRt R Ah 98 O BAEG B med on
the front and rear sides of regions_95 on which head portions 92a of the
screws 9sheside piptepSsad 9. o zes mamber Pehis motedeistherighhend afghe drepded 56¢ and
receptor portions of the receptors 44b and 56d of -31 the el ectro-optical
sensors 4Haft 86 Figne 5 6hd thergeaduembens 6atrheshenwith atgeargmémben 380 tha inot  f or ned
on a region on which the external device connector 91 is nounted. This is

because inbntdoeatiw¥lyanfattedienihe dasdlosiedt 30. Withwhis QosfMestash, WelthrehfiRl shaft
insulating film90, it would ultimately be necessary to peel the insul ating

film 90 t4aehRidkeMhEBcibiidt withead ﬁ%bﬁ%?ﬁ%‘i{anﬁﬁrsﬁm%fx&%%%{fl%hdsiﬁ% exposed to

allow for a connection to the externa evi ce 100. wn in

Fi gure S%mwgﬁ&;erent t hi cknesses of the insulating film90 are formed on
four regions on the surface of the circuit board 70, the four regions
includin incljned.fifst region 97a.on which the electyo-optical .sensors
44 are dﬁ@@ﬁé ed, Jfbe gg&%ﬁﬂ? %155%1%0@?5 4? ﬁ%@wmg;& ﬂ‘foéi{‘lg QFMPE?WQQF}HF%AQ%S s of
3.3 mmand on which the condenser elenent 57 and the rectifier circuit 58
are di spcbafti46.andhs geidediyi thestgopt shatal0 dizestion by agipemembersdiamdaiaguids of 2.5
mm around the periphery of the coils, and a fourth region 97d that has a

t hi cknesshaft (ndft ehovexantht Egurks)mA ppRBBRH tHepipdmefnibess3 fsegt swaOF@rits whi ch a

| ight portion of the light 44a and a receptor portion of the receptor 44b

of the elegfitd Sif) Mgt land ERSRidAhaR i £didpSR §6G e (BS (H3EHINA shatt 46.9Nhe 4, the
insulating film90 s fornmed such that it is inclined fromthe third region

[ gt 4 S R mRSb PR in e Bt LR Ll I B e S, 07

Figure SB, on the rear surface of.the circuit.board 70,. different

th? cknescite W eh Rbmia! oh R dRbinedfe i oriatr L RriaBerl§ s backe ¢ our
regions including an inclined first region 98a that has, for exanple,

t hi cknes<@d foyth 1 the gpaol ghpfh disectign xisdhe Frtalinnced thapoolehadl 4. tlreyebinidc al
sensors 56a, 56b are disposed, a second region 98b that is divided into two
por t i ons mgehahiams afeovelbkaowat @ the atth Thkmwégs, thé sttucBurmand mdtiom ofithiedével he

m croconputer 59 and the swtch el enent 63 are di sposed, and a third region

98c that Wia8 mechini@nd8W ik notibd biptknabis ffthdr damil hedddn. [0082] Wth the |ight
portions of the lights 56¢c and the receptor portions of the receptors 56d

of the eljgga|o- ophé &k nRRASALA 1.5%111&%’11&1@_% shaﬁyb,aaiﬁlaagfeifzmﬁiéedlf formed
such that the thickhess of the insulating Tilm90 1n the tirst region 98a
is diff i th 56d (¢t t hi ck

around ¢ aupegle BeSendif 38 3P B RR Ry Rbers o BREPPIIR AR ME e EG T he

around the c rspr hess

receptors 56d is, for, exapple, preferably 1.8 nm, Further, the ipsuylating
film o0 et st nbe handle @ﬁﬁ?otlw%q‘fﬁgftm%&?%w g 2195Riete Ora0d Sor 555P%A F18HM t he
circuit board 70 nore than the third region 98c so that the two sensors 56a
and 56b #oEelaad sephiltpd tfrpem rotatingsin thyylite nebtiasing dirbesion; hyte rollantype @0ept or s
44a, 56c¢, 44b, and 56d and the two optical sensors 56a and 56b together,
the shape of nold 101 that forns the insulating film90 to cover the

el ectrical conponents such as the |lights 44a and 56c¢c, the receptors 44b and
56d, the mcroconputer 59 and the switgf_elenment 63 can be sinplified and
nol di ng costs can be reduced. [0083] Furthernore, the insulating film90 is
formed on first regions 97a and 98a so that the insulating film 90
surrounds the peripheries of the lights 44a, 56¢c and the




receptors 44b and 56d with tube shapes such that the tops of three lights
44a, 56c and the receptors 44b, 56d are open. A portion of the insulating
film90 that surrounds the light portions and receptor portions of the
lights and receptors 44a, 56c¢, 44b, and 56d with tubul ar shapes function as
a light shield with respect to the lights 44a, 56c and . the receptors 44b,
56d. [ 008 © t%h%‘%e?n‘{ REet-hge oay Hay cliehod hrebbegmertoneh ciwteh 8¢ ismoiatet ent i al
surface of the tubular portions of the insulating film90 and on the |ights
and r ecebeioveep thetsceorsl sige cover 7 enxcathglhendls shafy3(h gTle mainegear Fhisirbtatively her eon.
Thus, it wll be difficult for noisture to remain because the |ight and
recept or nphtad@nshahaditishadiBodad Wicbiplede thehahde shady30 dashe &@ygn i f

noi sture adheres to the inner peripheral surfaces of the tubular portions.
Thus, - 33iech&Rhanl nati on caused by the deposit of inpurities contained in
nmoi sture can be controlled, and declines in the efficiency of the Iight
portions th j . Light.s.: I rs
b, Sod Bhiled Dy ARD Yeaht bt fim bulSiok oP isidtte 36 B0 BL ERERSY, Py

t he reason the iinsylating.film90 i formed.on the regjions 95 on
wht ch' 1 nd® HEReh BrioE ey ahich 1hE sooelshal 8D peves. od PR EBlRe R docause
if the insulating film90 is formed on the regi ons 95 on which the head
por t i ons shafh2®so thakit scpevidloin thy exiglditsstion. tion; the l¢fheide af thagimien m 90

wi |l delam nate due to contact between the heat portions 92a and the

i nsul at i ggarf32l imFaMire B esratdtyelycanduso@blyasuppertedanehl axislalitchdorcon theistdeboar d
70. Further, this delam nation may occur over the entire circuit board 70.

However , pldic 9 B arbegiiis3. 98 niRhidickdbviel12a MEA theRstwit i the 33ZagRinehtifin20HEWS 92
are di sposed are not covered with the insulating film90, the head portions

ooa Wil ciied MR 1LALA EPHAioN LD 30T FISEUTRY hBthidd b0 RN hf1e screvs

92 are screwed into the circuit oar ven thi tructure,

insulating film90 whll not |,.am nat e d.it.will be di.fficul.t r

| naul at | Sfetestin 28 ok fhe e o 21icin agticine Fpstiqeid Stk o
insulating. film90 covers |jght portjons of the |lights 44a and 56¢c and

r ecept or IWWF%H’st?lBPBW?é PPRICB9E Hrepinien S5H P2 dariber. fIR8aTNRHen S2GIBEG cal
sensors 44, 55a, and 56b, the anount of light that is emtted fromthe

| i ght s 44zeshesdvitisthe maie geardiris faymetlioglthe rightiend o€ thefpinion ghar 2e{ibabut pattern
and the identification pattern, and the amount of |ight received by the

r ecept or snetlimismslarsGeklMkndwibig theaht.c Therefbifel she sthetdre gid fuleyomet thbgeasrorrect | y
detected by the receptors 44b and 56d, even if these conmponents are covered

with a thaRBERASRNY WillHet B &4faihéd M rukRA3R1aiHRWENer . in the present
enbodi nment, a reduction in the light that is emtted fromthe |ights 44a

R R i L S
e LI LT R R LR

occur due tQ a reduction in the anmpunt of ht received by the receptors
44b and 5Beplshalt R@dixpcieg. In additiensithgyclrich spuizel meechamamZ2edst ioelodev and 56d.
In addition, the peripheries of the light portions and receptor portions

ar e shi elctigch reTtim syechanisu: Khotisbown fif fhe digurespwhichghtivates the cldht theshasismor fr om
the peripheries of the |ight portions and receptor portions because a

synt het i C1nrifennhd §podb erdtates inBe 1ife Whirlihg@irdctibA) BQutch EatfrolBdecRahidnts are
difficult for colored light to pass through, and because the insul ating

fiim 90 heleideindfe kiatnk bR MdRkhROald haLath SHRE OlRdRdhfig) peri pheri es

of the lights 44a and 56¢ a the receptors

el ectro-qptjcal nsqr.s. 44 6a,,a 6b, wi.t,h t.he tube shapes such that the
tops of t eé:h%rflsgrﬁt%gvﬁlﬁé{mg%%x@ﬂaeqWg%Fg%redﬁ%]r}%erﬂb, 56d are open. Thus, even
if the |i 443 and 56¢c and the receptors. 44b_and 56d .are di sposed, cl ose
to each &3@5&3, ifhwastmsa@orm feghanism 53 mqlydes aphurplity o ddetionpletes eband, from
the lights 44a and 56c by the receptors 44b and 56d. Thus, operational
errors cabrigengeapht Bt frictosplates i$3 wredispagedioh bodoends ofrteispeolBhalt @8s [ 0088]

The process of formng the insulating film90 so that it covers the circuit
board 70 will now be descri bed.
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[0089] If the insulating film90 is formed by a hot nmelt nol di ng net hod,
the circuit board 70 on which electrical conponents have been set will be
nounted i nside a nold. Then, a hot nelt processing device is used to inject
a hot nelt sealant into the nold at a | ow tenperature and | ow pressure.
When cooled. in.the interior of the nold, the insulating film90 wll_ be

f or med orﬁ‘ﬁl‘? $aR ippisadiie aél“ﬁfc‘EF forpe with which the doesjorgyateny ki MEEsseth uni t
on the circuit board 70 in this manner with an insulating film90 made of
an i nsul agting thaspeol shaft 30, qiliedsft faatiopelase 61 énmeuntéd isidethaesponksuphert

el ectrical conponents such as the m croconputer 59. Mreover, in this
enmbodi memplortidnt 13w Cdstibgcatirg ershariynd @ kefllavent ih ¢hedre CTHdrefofRr sour ce
because the el ectrical power that -35 is generated will be stored in the
condens efstfa Rl fRActRAGE Y GstlESntb FALHANG 201l nbiSexBRided iPREIHR} € the
controller 55 and the like. Gven this arrangenent, the sealing of the

i nsul ati ng, ti. 090 can be made permanent, and trouble caused by insulation
failure can be further reduced. [009] ] Operation and Function of the Reel

During Fishing [009 Referring now taq Figures 2, 4, and 8, when fishing is
per f or rredi&ga@h t&?’gzzélr“é@?",” {be?“sgpﬁng’éﬁ‘SM%%FWé’fﬁéasti ng is perfornmed first
so that electrical power is stored in the condenser elenment 57. |n other
wor ds, ell@&7i ¢ poskawn i Kjewres 3t andBt the speol brakesneghanismi2gndudasiang and
stored in the condenser elenent 57. This way, the circuit is capable of

bei ng opepaildideyunitd, ekastioriat seed semmor 41, arspdoli contrbleundiot) and the bedkenrent 57.
[ 0093] When casting at a fishing spot, the clutch lever 17 is pressed down

to pl ace stixch kheti £ TRCSH6] Brakednit 10 isheragbet Bdiwedid theesddli10Rand the e&li s cl utch
off state, the spool 12 can rotate freely, and the fishing line will unw nd

o L€ a0 THkZoBliofd! shecaRBRG, Wh ARG S Al HR! Al Thnct 1

tackl e. When the spoo rotates due to casting, otate

around t i_nner. peripheral si.des of the cail a if.the switch

el enent eisgo%gpﬁgglt\@%f{za eciﬁl%a‘i't‘/rcf’ *‘f%la?l?e Oﬁﬁ’fg\gé Wﬂ&? PHRGBYATS P coils 62
and the spqo 2 wll|l be braked. During . casting, the rotatjonal speed of

t he spool€ L\’/ﬁhl}g rgpaeduand the Beake switely kol 43 sed o seleseongrofdiasielt r educed
once a peak is exceeded. [0094] Here, even though the nmagnets 61 are :

di sposed buakang mhdesoearing 26b, it is difficult for the bearing 26b to
beconme magnetized, and the ability of the spool 12 to rotate freely wl|

i nprove heeimlse Thespohheké aninds udlediedigrcofitolls Witsgiehe sgrol WRbBN tHehe
magnets 61 and the bearing 26b. Further, in this arrangenent there is a gap

of 2.5 M6l BheatiRit LShIRER §bﬁ@aﬁ@%@&u§&ga%etsﬁso1hﬁa@tﬁﬁtﬁﬁl§, thus

i mprovi ng performance even - 36 nore. In addition, it would be difficult
for coggi Q . i it y-0f: 1t eely
woul d i rrpc ?glyégegeoggﬁégr? Hgla%gg I@Q@e{gﬁel Jé%’rogfde%g&gdotlh%é&ﬁ&h&?ﬁ &h{g% t he
tackle lands in . the.water, the clutch nechanism 21 i.s placed i.n the
o1 ut ch- oo @noRal digetiagh o K3 G TABHIGR GDBOS e gr ISHDUSTALA GRHERFon and
by a clutch return nechani sm (not shown in the figures), and the reel unit
1 i s pal f9dnd seriaikyi eonaedied to epelyaihgr, Bpd A switopglemenodt foovhich bethiendnolghe t he
Controller 55 [0097] Next, the brake control operation perfornmed by the
cont r ol | grlurBlityad senialyngnbectédhenils dltarotorpectgd.afhespoohbrake shit Af and tHe be
described with reference to the control

spool control unit 42 controllably brake the spool 12 by controllably switching on and off

the flow of electricity generated through the relative rotation between the magnets 61 and
the coil 62 by the switch 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 activated.
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flomcharts of Figures 9 and 10 and the graphs in Figures 11 and 12. [0098]

Initialization occurs at Step S 1 when the spool 12 rotates due to casting,
el ectric power is stored in the condenser elenent 57, and an el ectric power
supply flows into the controller 55. Here, various flags and variables are

reset. | p Lt is det L hed whet her .or not input to. or output from
t he exteplw%g?de\ﬁee%ofb@aﬁ%eés g{egﬁ é‘?fﬂfgéﬂr.EderH"%e sédep}é’F?lé‘?‘r‘ﬂetB? for exanpl e,
by determ ning whether or not the connector of the external unit 100 is
connect edireynicrentiak diseatian, and\thepolamtinsed ity magnety §1 are seauegibalby ffpwat t hat t he
external device 100 is connected, then the process noves fromStep S2 to

St ep S25 Taednagnets X danabppropmatebyithesamp logdsas that gied magrediretdiemg, t he

m croconput er 59 operates by instruction fromthe external device 100, and

pr ocessegofithlD 72 VurBkiut it g 1b HE teanbdmets I 28 kRBHSHET iBdrdsd-sttBonREM 55¢,
outputting stored values to the external device 100, and nodifying the

stored s J C .
devi ce 108 b ey R PPl R Bt Eossh RS R,
provi ded.. [0Q99] . Step S3, .it.is.determ ned ef her or _.not,,any braking
ode. B TR ECTSHHBF DEBLRFFRpetah sieEn & Crrenc e an bR &7 B et ager
bet ween 1 ar{d 38_%{% At Step S4, the -37 br aki ng_node that was selected is
set as brsBR9!haiate Bethrendynbihe mragaets £d greinteipesid petveen diskrsharad 2 r esponds
to the braking node Bvh will be read out fromthe ROM 55c inside the

cont r ol | @lat&Shapad cG mem8Brs 6dannd 45%.0hke dishekapel and plateestepebtapi@embers he ti nme
the casting begins is detected by pulses fromthe rotational speed sensor
41. At SteSpafud 651 eresireferablyanmld «fth iod-thiignetic sdutdlgudt aefdrkaimple, SEE8aged from
the spool 12 is conmputed. [00100] Here, the tension F can be determ ned

from t he mahgr, Bfe @PINIHR! 631B1d"BbAk ﬂd}{ﬁfotﬁﬂﬁ thhtcdRS RN net ferdiffitle ~ T )

and the nonent of Tnertia J of the spool 12. en the rotational speed of

t he spool rtal hAt i . i speed
of t o spSbforr s P BisBler b EEhRUSHERLE, siskP st gR kel RhRL ) b3Sy PEC
tension fromthe_fishi line. Lf_we assune that the rate change of the
ot at | ondPTERRER AR AN G PnAL RIS fy AR TAEIg eﬂlaw@%ﬁsb?ﬂﬁs T can be
expressed as equation (1) below T=Ix(4w Q) (1) [00101] If the drive
t or que Tm%ne@%érqﬁm@é spoQd shall 2 earolbe age casipe withast wepkepisgmthymagngticus of
the point of application of the fishing line (normally 15 to 20 nmm) can be
det er m ndace Dhthepnametstoli andalswths cdinpamviee eitkrigtiaef theé maghats Gk afiermki ng f orce
is applied when this tension is at or bel ow a predeterm ned val ue, the
attitude sedenitheistinekhed(l ure) will reverse and stabilize just before the
peak rotational speed of the spool 12 is reached, and the tackle wll fly

mor e effqééédgeLpraﬁtaheé lbégwﬁa&he%&m ﬁ&ﬁcgepﬂe@ﬁﬂﬁ aﬁgfgpg;cﬁ@g%e the

spool 12 jus efore 1ts p rotational speed a e y with
a stable,attitude. ~ln_ ot her r a stragn r aki,ng. for.ce oul d, be applied
fo the < oBe $Fis 2 Sl Brkee e Bp HerE? a0 BT HAE B HHHEAEE 76t o
make t he .tackle reverst(fl (first braking process), and after this the spool

12 wi || BeeRPrsibietweehing stsp Anat separdecde darge digpistas Rrrtipnglaied fe spgokshalinst ant

anount during casting (second braking process). Finally, the spool 12 wll
be br ake@%ﬁﬁhfalnbmmnﬁmp@ﬁphaﬂdgn theahdgpeiwstaineng pomion|27f weichimtitsr of
- 38 rotations of the spool 12 falls below a predeterm ned value (third
br aki ng phorgssejard hbeemenof tel cap nfembwi bFa.per f orm t hese t hree braki ng
processes. [00102] In Step S8, it is determ ned whether or not the tension

F conput gdody t ha waher AEmeAaHIS nitfuntddqo 1! IREIsRRAYE 18R Indmkdt/édblnd and the
nmonent of inértia J is at or below a

disposed between the cap member 65b and the bearing 26b. The washer member 66 is

made from a magnetic material formed by electroless nickel plating the surface of an iron

material such as SPCC (plate). The washer member 66 is retained by, for example, an e-
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predeterm ned value Fs (for exanple, a value in a range between 0.5N and
1.5N). If the tension F exceeds the predeterm ned value Fs, then the

process noves to Step S9, where the duty ratio Dis set to 10 (i.e., the
switch elenent 63 is turned on for only 10% of a cycle), and the process

returns tp Step S2. Ve his occurs, the spool brake unit 40 slightly
brakes t [f8arefd P%,m%&ﬁ? fﬁ’ﬁ S%redéamerwpom%ﬁﬁﬁ 232%3? (ashar pangbes 58 has o
because the spool brake unit 40 generates electricity. [00103] If the

t ensi on P thiskeass betwigen B3 mimeng 2ave, anrdiiha edtey diametar sheredfdnbetivecpp@bend noves
to Step 510. In Step S10, a tiner Tl is started. This tinmer Tl determ nes

t he | engtiR0%fofttheveuteiudiametendd ihd bearfrgr2®b. b vkl odiffubtefsstheibearidpe? Gbppl i ed
that brakes the spool 12 with a strong braking force. At Step S 11, it wll
be det er rigpaskdwleat e manet el 16 BeotldMagnklizdPductth MarRibembid: dripe timer Tl

has not tinmed out, then the process noves to Step S 13 and the first
br aki ng I d . i CAST:H i I | . ti] out .
s shoan BRRERC et AR URIGE iR iy lthel R BE gBbin o o bRl S el R O

br aki ng process br s t.he spo 12 for only a ti TL with a fixed.first
Quty. T ot BT P CRAKE: o e ko 13 Griptahen Ge fagol 3 inpirely ifehe 6894 60ty ( on
50% - 100% of the time during the entire cycle), and preferably in a range
bet ween e magyts Gfuarg disppspdaisanige bearingeiib ?/Iga santihwill Jsabe @ﬁ%‘ﬂﬂfsfﬁéed %
detected at Step S5. In other words, the first duty ratio Dnl is a value
that is donpaatieg 26l tavbdcbinginyagngtizedfhenatse e distafod)betfecnhbe spgwdts 6bswmt i onal
speed V at the beginning of casting by a duty ratio DnS that is

pr edet er nhdedring 266 &, §lafe or Yaekddr.t he braking node. In addition, the time TI
is preferably in a range between 0.1 to 0.3 seconds. -39 When br aki ng

occurs wrpdKa) t hiSdeb &6 iN8Eted bn Melﬂmé?gae b Qb0 %ﬁﬁ@@ﬂ?ﬁ $HPRla 12
before it reaches 1ts peak rotational speed. 00104ﬁ The first duty ratio

Dnl is shjfi. or_down dependi upan .t he brakin d M. n this
enbod moPig SHP s B AR crrtls WAL skaCy PEREL R ARNE FhRSY . ducy
ratio D11 wil] be the nmaxi mum and wil] gradually decrease fromthis point.
When a sﬁleﬁﬁaieafr %Eﬁlfﬁ‘ﬁ §latpe e ?LEfaﬂﬁ?)Bw Ao} pategiakHighas %HM Gtyde f%g”%s
descri bed above, the attitude of the tackle will reverse fromits fishing
| i ne engdpgdenisll Perdgeyn 68 ihbxddls aitashed tothe emgnperinbaral paface e the babbitone t o
the front, and the tackle will fly effectively. Wen this occurs, the

at tit ude 1@8b byhssuttatslk fieing rhéthbdosdpphataeys sacldad press fithag basdkiesival Whehltlis
further. [00105] On the other hand, when the tinmer Tl tines out, the
process rf};pﬁ&&fﬁé@@fﬁ&ﬁ@@ve% glid d_is@oéﬁ_?_%pe?ﬁiﬂe&h? MNagit&B1,Ucktrical Feﬂ@ra‘tiontﬁﬁd

determ ned whet her or not a tiner has already started. I'f the timer T2

has start 7 i as not
started,}%%gﬁ&ﬁﬁgn ro%ggg%%%ﬁggg¥%§%%%%§%ﬁﬁﬁﬁgﬁgbfh%%%gﬁg?C$§&¥é;%¥arted.
The tinmer gZ d ern%gEF th% | ength of tinme during which a second braking
process ﬁF‘PaﬁghEBg 84S %200106] At Step S 17, it will be deternined
whet her or not the timer T2 has tinmed out, If the timer T2 has not tined
out, ther096d prbbeeailsfdasethecomless tyes whighdre praangsd nprepeniieraginpabtess is
conducted until the tinmer T2 tinmes out. As shown by the hatching in the

| ower ri ghakephe totaionaff the gpopk! 2 smodthe Fexarmdrd) naloke i mot poesdedbridkesils he
spool 12 during a second predetermned tine period T2 at a duty ratio Dn2,

whi ch dem2ers esuidipidhpprétinfald Bttang@rshdparseaashawadpad bore vargd fidenad | v
remains at a constant value. The m ninum value of the duty ratio Dn2 is

pref er ablfadnBis®1TARYR ASHIES hsidePhe %%c?ieécﬁ%f@l@m&%s 61 fldicht Qs the

second predeterm ned ti T2 1's pre etween 073 to 2 seconds. Like
the first tio Dn th co redetermn ti,ne T2 .also nges
accor di ng 2t VerlePsBmitks, SRF e ERE I BESGRE BOTRR] o G Bea B0 o

exanpl e, the second predetermned -40 . tine is cal cul ated by

mul ti pl yﬂﬁtj 09151? gﬁ@tﬂi C@ﬁve%?@%gr%? rqtaonahdisictio vhthespapl Lnatapre shapes Hat

begi nning of casting with a predetermi ned tine period TS. [00107] In

addi t i on,arasubstakalboraneentiio withrespesistolthaspophshalioarthatrthediglanee bgwien
carried out in the second braking process and a third braking process for
t he purpose of cutting extraneous braking force. In Step S31 of Figure 10,
a correction tension Fa is set. The correction tension Fa is a function of
time |ike those shown by the dotted angydashed lines in Figure 12, and is
set such that it gradually declines over tine. Note that in Figure 12, a
graph of the correction process in the third braking process is
illustrated.




[ 00108] The spool rotational speed Vis read in at Step S32. At Step S33,
the tension F is conputed in the sane sequence as in Step S7. At Step S34,
a criterion expressed by the follow ng equation (2) is conputed fromthe
tension obtained in Step S33. At Step S35, it is determ ned whether or not

brake coryection ed based on the cri i,on. C= SSa x_.(F -_SSd x

rot at i ondfe %‘ﬁ%res&f#aces%i ?g’f IPagnefsﬁq aflg)th? %ff@ré]ls fRprexmg “@ (G@iven
coefficients with respect to the rotational speed (rpm. Ssa is for exanpl e
50. | n addpsireriuresBy gpe betwsentisoils 62 and G magants th sluriag etatiorofandguat i on ( 2)
are normal, in other words when it is determ ned that the conputed val ue of
the tens iunifoﬁlexnﬁﬂdﬁed.h@hsﬁmrteﬁssﬁmefhr byanaplt.dretibingiane by, a ditkeshaped i s
determned in Step S35 that the correction required and the process noves

to Step 236 plafi-stabedcsiBRoldérd® tEAGAEHISEW Brirh &ldde oPR dyithélc raas. Phehdroms! y set
wll be corrected by subtracting a fixed anmount Da therefrom by t he next

sanpl i ng sGaede of HRIIRS 57&%@3&@523}1%@1 g@%:%ljs% lf%wasga(}g\rs éﬂ'the'lﬂ(e' ZPI on

determ ned whet her or not the spe I's a e conmnpl

Zfﬁigsgeﬁsv@s dterf%[’?fz‘ Sl AR Rl 75 WRoRal R SRERR BB Bt st p

S22. -41 0011?2)1 shown by the vertical hatching in Flagure 12, the
third br &RPHGOPrIewdsi2y Natethat ind1gsd» thezoilibolies 68 i Ylusteatechwith dashed.
changes over time |ike the second braking process and in which the rate of
decl i ne dinaglinairisr thebowds witab62elhusenfout énélsgi2oresasily etamtes! to theStimpit511,
and the brake correction process is executed in the third braking process

until t héosjdeichbevaiss titedodls 2 ReSmbentde ol isadoilthldér 60 @vide of Bamthéile resiake
conpl etion speed Ve in Step 521. [00l 13] If the speed Vis at or below the

brake copl elel ALrEAE Atk ¥iom 1o %@a@ GRHANGREbE @i%iﬁ%b%l et B cofl: hol P %24]

Here, if the spool 12 is braked wth a strong braking force before t

rotation f 12 peaks, tension that was at or bel ow the
first predmtg%re‘\%glﬁlga ylﬂﬁﬁ%ugp gllwl |1 be rapidly increased, backlash will be

prevente f, stabl e manner. Due to
arrangengﬂ(%&?bacﬁea %ﬁie%@ltﬁ?é%‘é?fieéd%rﬂ‘?énﬁﬁmpdﬁéanﬁ C‘iﬁ‘i‘é‘”’f’%&ﬁhe can be
stabilized, and the tackle can be cast out farther. [00115] In addition,

si nce t héfields8ect tsngistors) §3p st pan switeheonandicithet adrisle smpsds Thi seviallyf f er ent
duty ratios and braking tinmes in accordance with the rotational speed of

t he spoolcomectddeolle §2 are cgnaftedtashcngdraint feemimpbal theFET d3e. Bisakesnwi t h duty
rati os and braking tinmes that differ dependi ng upon the rotational speed of

t he spoolFigiey 6B, iewiithelearhi 6B mAmed B ehSrRIEsurfhbY 6f thelcirb it yéﬁit@qe%ary to
adj ust manual ly the braking force even when casti ng is performed Wit h

di f f er entyu, SRAYnpbQLAhE 8RR < P gegn on the fisherman can
be reduced. AL'FERNATE EI\/BCD tfag%gddf% Hi%tern errbodl ments will now be

cboai nent@T hoRBiehid it digftii B R B .

t he part% of th f|r t .enbodinent wi |l be given the sane reference nunerals
or example, a reflection type electro-optical sensof 44 that includes a light portion 44a

ot

and a receptor portion 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 a suitable method such as printing, applying a
sticker, or attaching a reflective plate. The read-out pattern 71 reflects light illuminated

from the light portion 44a. Signals from the receptor portion 44b of the rotational speed
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-42 as the parts of the first enbodi nent. Mreover, the descriptions of
the parts of the alternate enbodi nents that are identical to the parts of
the first enbodi ment nay be omtted for the sake of brevity. [00117] (&) In
t he af orenmenti oned enbodi ment, the external device connector 91 is directly
mounted to the circuit board 70. However, as shown in Figure_ 13, an

ext er nal Sefsor ¢balloynthegeigtionalisperdyolitee spophbditorhegieiostedsorbat tarsioncanhat i s
nounted on the first side cover 6 and exposed to the exterior of the
fishing rmapgled ta tleofwhérg lme. 191b that is mounted on the circuit board 70, and
a cable 191 ¢ that connects the socket 191 a with the connector 191b. Wth

thi's confih@ss) at i Dhe brhkeswilsilndbidnds piovited Qo that theRhkile riodk bRthOt the region
where the connector 191b is disposed. In addition, if the connector 191b is

formed frLomhae bt g I%Rzei%ﬂ%@‘é%&wgﬁ tir%lgi%;u{%ghhétanh% ﬁé%&&%ﬂﬁhﬁ%@b a4 ‘isﬁ“i t board 70

and a second connect or detachably connected to the first
connector_,191.d. it wil| be easy to cannect. th xt er eyl c onnect or
"on to ¢ RRARTE sl the FBodiait L Ran dan ALE Brelh St Kist EERed by
only nnuqting the first connector 191 d to _the circuiit board 7Q. [Q0118] As
shown i n 195 syameler s diskeshaped-mel ugl I3 thatds prsfesably siade of aRyrEketicrRen. AW ce
connector 391 without a connector potion, but with a socket 391a, cables
391c t hatotatien shafivddchatds preferhldy swrclk of nBed and pesifidnedah theyceoter of haknpn t hi s
enbodi ment) connecting points 391 d that are nounted on the circuit board
70 and anaitf78r Theastetidn shgftviidtaad tilekmoblngis733Rd famelias b ibRargasé bytikertcabl es
391c are attached to the connecting points 391d directly through a
convent | %tﬁ!iin?.t hagtob Pt TRAh&UE BorRex $OfHBEd B9 theAu®? shifadetirsheriRpdi ment

after the cabl'es 391Cc are connected to the connecting points 391d, the

connecti ng:,pPQi h . r r ith the
conect ! ARSI 3 PR P e S R FRI R e SRHER RN [P (e
Fovever SO SRACSTARE Bel RO Rt bW S el Beril “tovi o * 7

connector_ 296 may be forned on the circuit board 70. The external device
connect o083 i sAnfngicateratabis formed i ancend efdheknabipartiopaiasors tahe connect s
an inspection device (an exanple of the external device 100) that inspects
whet her aligltit canhavee HBghtrmarke 7% thac fick thesindipatna?3 mare dommal Wwigh a Boifornt ont act
poi nts 296a - 296d, for exanple, that are capable of being electrically

connect e@dpidin@itointbhe peiivkicd 8V ie@pafiflg bRIMRE P& cober e £Eiablavhee
connection 296, and when the inspection of the circuit is conpleted, an

| nsul at | gl id g fleiop ab 2l B4 icer! Ay BHAITRL froal U8 HOLITRLS ariity et hod, - on

the regi on on ‘whic ernal devrce connector orned)’The
external _dewvic onnector , 2 avi this type of..confiqguration i.s.also
ol uded AR BeSPRESTIER KoR AT B Mble MRt bR et

enbodi nent , .dual bearing reel was cited as an exanple, of fishing

equi prentl? 2dgiHoR. 58 1 Alion paKerR Tl fopredawish » gpiforan spacizanthe Rack ¢ r cui t
device of a spool control unit that controls a spool braking nechani sm of

t he dual sbdage aighe kb unidoldepea suitehls métbd suphegpriptiegior apfpltinga pticksarand
invention is not limted to a fishing reel. For exanple, as shown in Figure
15, the pessetutalionvibadbeaticabsrf therapidnabsbsitionofwad Braké ewitth Kiobpilaye.drvi ce
provided on a fishing reel, or to a fishing data display device provided

separ at elijerkitPWhRhlo€8hy of B8 bskidg MoBlsSPs@VutdeVIEE db AT @Na Bl s | shing
data display) 120 dlsp¥ays t he J%pth at which tackle nounted on the end of

a fishin i i ; | 062 I wat er, or
displaysq?#%%?%%ggéggggﬁ@%ﬂggﬁgéggﬁ?%gggﬁ$?@#ﬂéfﬂ%%?a%gggzg gpﬁf fishing
data), and i.s provided.either se tely fromt reel or.on the reel. The
i spl ny " doilided S56eeRe o cespaliPPoisRes ST Hit el Bihe B hPER o6 B cxarpl o
of electric conponent) 122 that is mounted on the circuit board |21 as an
el ect ri c lewerdefeattionpf Figyse d. andyis for examplsl aapirnored sygfase ehat reflectsdiEht. and an
external device connector 126. The liquid crystal display device 123 is

ar r anged Bpacaxidpattern 7obasrillukated mathitatdhograd sh@dm oartick loher hgltdortdt ofL24 i s
arranged
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-44 between the liquid crystal display 123 and the circuit board 121. The
peri phery between the liquid crystal display 123 and the circuit board 121
is covered with an insulating film 125. The external device connector |26

i s disposed on the rear surface of the circuit board 121 (the surface on
the opposite side of the liquid crystal display 123), and can connect to,
for exanpligire Zrandyis &rexhmple\a wdtesutbit iablagk fndthus gandbeﬂeﬂmts Hgltorfpatlerd The
insulating film125 is made froma translucent synthetic resin, and is
formed ompatdérh 76eds illastraxdehh cidishenshiap aakhaavinddgwe mnael i lforleakﬁmme 4 he hot
melt nol ding nethod. The surface of the insulating film 125 is covered with

a col or ®¥Cen f 1SUhALH iok MelRvéhat
faces t h%%ﬁlgaﬁt:al(‘jn cryst gCtg glﬁlytapgryii{%%ag%s}gloggﬁf%@add| tHI ((F)Pﬁmgrg coende?t[ser

eherent CR8tuRoNad B shiBiel LANELRL I Fea AL 8y SRl AF LS hee RARE € 121

When the I's pro e con enser erement is

conflgured SO at n electricit

Gener at1 RGP L ﬁﬁ%t e R L aRHBRSTE { JO0 TGRS feobhe
spool . Note that when the dlsplay device is provided separately fromthe
reel, themné|7dcthen thepgk sunfaep of éhedmopunisd Stroast breused Aglismad @ sepaspie petieiom an
external battery via the external device connector 126. In addition, the
el ect ri c npedwst terfdrmhdiethéiesti ng data nay be obtai ned wirel essly. [00123]
According to the present invention, insulation performnce can be

nai nt ai Nngooes] a ThahutRnahatdes A BBukiBeiCd 1hedligh HORATTb PRfed MEhEWART ri C

conponents dlsposed thereon are covered with an insulating film except for

the exter i n t

conneot | Gariart S BROEh Bhr bifon 13700t 1 HpeRE Wi R0 v BT DO 3R Y 1 g
qU|pnent can be vented because the circuit board can be nmounted on the
exterior 8?”? %%@i rat her than bei ng accomobdated inside the case in
order to be shielded fromwater. Furthernpre, the external device connector
can be cdRfEft edAiositioningenecbariam 7745 provigledibebvesn dhcknpbywit/Sanddbd from t he
exterior because the external device connector is not covered with the

i nsul at i regutefrisiace[dolowhll pertiondda hbtheispooltshppdropdrtion hdy @The pesitioniag t er ns
"forward, rearward, above, downward, vertical, horizontal, below and

t r ansver seechasiswel7l posiican thedrilerswiichikhel 48 bt @tdfalnes ldvelsnBaticefréspohdtd hose
directions of a device equipped with the present invention. Accordingly,

these terfBpraRthgUhbdd &g én%ra?@s%%ﬁﬁd%%ﬁéﬁ%%ﬁa%@ @tm&tnmedttm@ rshed! dnbe

i nterpreted rel Btive to 3 device equi pped he present invention.

T T e T
o e g B L LR I . LIS, S8 LUt o012

as used herein nmean a reasonabl e amount of deviation of the nodifjed term
such t hatforpgd iadbe backspifagesofiibe kagbgmit 7% abhe Bositieaingdwlesrgb eagagepvid thehese
ternms can be construed as including a deviation of at least t 5% of the
modi fi ed tipesfithe poditherEnglpni 7401 dhe wgitgimambenEairgestthe postomingpinf77ahe word it
nodi fies. [00127] This application clainms priority to Japanese Patent

Appl i cat itoRaliate pefichiRORSSs 7Tyl it in Theis@iYol kBapgdl Sedntsed ties of
Japanese Pat ent Appllcatlon Nos. 2003-160589 and 2003- 134900 are hereby

Incorpor%agdétedrs%mt tetﬁéa% 49% OIWthsw L&&g&&%@%@@@%ms

have been chosen to ustra e prese |nvent appar ent
to those | |.ed t art rontth clo at var nges and
o {1 cadTbhTEriGy S a Sl e AR Bt Rup e Fr FraHe 1 BHSeEREEr > ho
inventioq5 s defined in _the appended clalns Furt her nore, the f or egoi ng
descri pt ilsHYSRETieq gh @%%te@eﬁtemag@matw@m%mtqd@ﬁt@eﬁtﬁed PRFEOR Y3¥n0ar e

provided for illustration only, and
that it can both project outward and retract inward. The eight positioning holes 77b are

formed spaced apart in the circumferential direction on a fan-shaped auxiliary member 13c¢
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-46 not for the purpose of limting the invention as defined by the
appended clains and their equivalents. Thus, the scope of the invention is
not limted to the disclosed enbodi nents. -47 VWHAT IS CLAIMED I S: An

el ectronic circuit device for use in a fishing equi pment and adapted to be
connected to an external device, the electronic circuit device conprising:
a ci rcui tthasesnfixedihaitachetinodedthapesplkary obthiedhrobglcbole 18 imthd outer surfdce@ft one
of front and rear surfaces thereof; a plurality of electric conponents

i ncl udi nghawail poioaPabethetspadl sapirt girtiod M8 TheposiibriehqleeTdb drofatgh a
control program the plurality of electric conponents being nounted on the

g: { gﬂ: E - ReFA tRURHICHDRTIE WAV alfnbwieh 85 6f thebight £EARES ed to the el ectronic
| [0070] Spool Control Unit 42

[0071]  Asseen in Figures 4, SA and 5B, the spool control unit (an example of the
electronic circuit device) 42 includes the circuit board 70 that is mounted to the outer wall
surface of the spool support portion 13 that faces the flange portion 12a of the spool 12, a
controller 55 that is provided on the circuit board 70, an external device connector 91
disposed on the circuit board 70, and an insulating film 90 that covers the circuit board 70
except where the external device connector 91 is disposed. The circuit board 70 is a
washer-shaped and ring-shaped substrate having a circular opening in the center thereof,
and is disposed on the outer peripheral side of the bearing accommodation portion 14 so as
to be substantially concentric with the spool shaft 20. As shown in Figures 5A and 5B, the
circuit board 70 includes printed circuits 72 both on the front surface thereof on which the
coils 62 are mounted and on the rear surface thereof. Note that only a portion of the
printed circuits 72 are shown in Figures 5A and 5B. Portions of the printed circuits 72 on
the front and rear surfaces of the circuit board 70 are electrically connected via through
holes 72a. Referring to Figures SA, 5B, and 8, the external device connector 91 to connect
an external device 100 is arranged on the outer peripheral side of the circuit board 70. The
external device 100, for example, determines whether or not a control program is
operating correctly, upgades software, changes control patterns by changing software
settings, and the like. The external device connector 91 includes a socket 91a that can
input data to and output data from the external device 100 and includes a plurality of

input/output terminals 91b such as for example Universal Serial Buses that are capable of
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10 an external device connector adapted to connect the external device to
the electronic circuit; and an insulating filmthat covers the circuit
board at |east partially so as to cover the electric conmponents. 15 2. The
electronic circuit device for fishing equipnment as set forth in claimil,
wherein the external device connector is at |east partially nounted on the
circuit bemgdonastedithite eitemabdericadD0ddhe sekeidtnds mounted oaltlertirdudal | y
connected to the electronic circuit, and the insulating filmcovers the

circuit hoardd’0atnd @akidepar ihlpaﬂ/dlxpltmémn@dl MB etk id diect2éhl§xbandtedd tdehd ce
connector is mounted. The electronic circuit device for fishing equipment

as set f opfbdidkchit 80 MThe béﬁ@%ﬁﬁ oP et terndl '&@vﬁzé é&lﬂa&oﬁgv (B Rted &n el | Shing

reel that includes a reel unit and a spool I's rotatively nmounted to

the reel cﬂ@ﬁltt bodtl G}O, and the tip of the external device connector 91 passes through the spool
support portion 13. Thus, as shown in Figure 6, when the first side cover 6 is open, the
input/output terminals 91b of the external device connector 91 are exposed to the exterior
and the external device 100 can be connected thereto. As seen in Figure 3, a cap member
96 is mounted on the tip of the external device connector 91. The cap member 96 is
provided in order fo waterproof the input/output terminals 91b of the external device
connector 91. Note that in Figure 6 the external device connector 91 is illustrated with the
cap member 96 removed.
t0072] Referring to Figures 3 and 4, the circuit board 70 is fixedly attached to the
inner side surface of the wall portion 13a of the spool support portion 13 by three screws
92. When the circuit board 70 is to be attached to the spool support portion 13 with the
screws 92, then, for example, a jig that is temporarily positioned on the bearing
accommodation portion 14 is used to center the circuit board 70, and the circuit board 70
is then disposed so that the circuit board 70 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 attached to the circuit board 70 will be disposed so that they are
substantially concentric with the spool shaft 20.
[0073] Here, the dimensions of the reel unit 1 in the spool shaft direction can be made
smaller than when the circuit board 70 is mounted in a space between the reel unit 1 and
the first side cover 6 because the circuit board 70 is mounted to the opened wall surface

13a of the spool support portion 13 that forms the reel unit 1. This allows the overall size
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the circuit board is adapted to be nmounted on a wall surface of the reel
unit. 5 4. The electronic circuit device for fishing equipnent as set forth
in claim3, wherein the fishing reel is a dual bearing reel that further
i ncl udes magnets that are non rotatably nounted to a rotation shaft of the

spool to rotate together wt he, ,spool., neti.c. po . of the magnets
altferi ngt B TSP OF G e‘é%%éﬁi,%naﬁaceg%g CreiChER i morteh e devi ce
further includes a plurality of coils that are mounted to the circuit board
and adaptédacesf e wpelrwppert Rewiond 3 thas feagy thetflange pertiondRa ebibsspeal 1Bei ng
adapted to brake the spool by controllably sw tching generation of electric
power , t e wile 62 memnpdweouddehe peripdeeyr aft thelrdigr 60odaatbeatirectly stieehebioltbe r el at i ve
to the magnets. 15 5. The electronic circuit device for fishing equipnment

as set foirtdit bourd 7@l Givkn Wi efredtire! £ a8 RARAY thittOhHekestha cbisl Ad he bt
portion around which fishing line is to be wound, and a pair of flange

o T TS 6 L A BOBR0L 8, ok LRI o
board 70 can be reduced. Moreover, since the coils 62 are mounted to the circuit board 70
attached to the spool shaft portion 13, the coils 62 can be mounted to the spool support
portion 13 by only attaching the circuit board 70 to the spool support portion 13. Given
this structure, the spool brake mechanism 25 can be easily assembled.

[0074] As shown in Figure 8, the controller 55 is for example composed of a
microcomputer 59 disposed on the circuit board 70 and provided with a CPU 55a, a RAM
55b, a ROM 55c, an I/O interface 55d. A control program is stored in the ROM 55c¢ of the
controller 55, as well as brake patterns that execute three brake processes (described below)
in accordance with each of the eight levels of braking mode. In addition, preset values for
tension and rotational speed during each braking mode are also stored in the ROM 55c.
The external device connector 91, the rotational speed sensor 41, and a pattern
identification sensor 45 are connected to the controller 55. The external device connector
91 can connect to the external device 100 and is for example a Universal Serial Bus socket.
The rotational speed sensor 41 detects the rotational speed of the spool 12. The pattern
identification sensor 45 detects the rotational position of the brake switch knob 43. In
addition, the gates of each FET 63a of the switch element 63 are connected to the
controller 55. The controller 55 controls the on/off state of the switch element 63 of the

spool brake unit 40 at the cycle of, for example, 1/1000 seconds in response to PWM

(pulse width modulated) signals from each sensor 41 and 45 based on the control program
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the circuit board is a washer shaped nenber that is adapted to be arranged
so as to be concentric with the rotation shaft of the spool and face one of
the flange portions. 6. The electronic circuit device for fishing equipnent
as set forth inclaiml, -49 wherein the circuit board includes

el ect ron| r both q front rear rface 7. The
el ect ron| l?e@theﬁov@e 8@ Spﬁgﬁ?ﬁ}lg’hﬂﬁgfogﬁ?}?eﬁgéﬁf’nﬁ%ls I‘?‘bt?f"tﬁ orfﬂ?ﬂ aiml,
wherein the external device connector is adapted to allow input and/or

out put offWigh slepentewith Hifferent dgbogpet Brdependingen which ofihe cightilevels of. The

el ectronic circuit device for fishing equipnent as set forth in claim4, 10
wher ei n tekigxmednalseldeted.c Electivnestenis supphstbipttidcdnirotlects fremfar comiérser
external device brake force setting data that sets a brake force to be

appl i ed teterddie 530D eleBtric favee iLgid @pbLediotBélidiatihdl $Red Qnséd ANindGhe

equi pnment set forth in claiml,
pattern identification sensor 45.
10075] Referring now to Figures SA, 5B, and 8, the pattern identification sensor 45 is
provided in order to read out the three types of patterns 76a - 76¢ of the identification
pattern 76 formed on the back surface of the knob unit 73 of the brake switch knob 43.
The pattern identification sensor 45 is composed of two electro-optical sensors 56a and
56b each having a light portion 56¢ and a receptor portion 56d. As shown in Figures 4 and
5B, the electro-optical sensors 56a and 56b are symmetrically disposed on the circuit
board 70 such that they are aligned on the rear surface of the circuit board 70 that faces the
wall surface 13a of the spool support portion 13. In other words, the receptor portions 56d
of the electro-optical sensors 56a and 56b are aligned with each other, and the light
portions 56¢ thereof are disposed on the outer sides of the aligned receptor portions 56d.
Thus, the receptor portions 56d can be disposed separate from each other, and thus make it
difficult for light from the opposite light portion 56¢ to be erroneously detected thereby.
Viewing holes 13d énd 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 and 56b
to acquire the image of each pattern 76a - 76c. Here, the eight levels of braking mode can
be identified as will be described below by reading out the three types of patterns 76a -
76¢ that are aligned in the rotational direction,

[0076] As shown in Figures 5A, 5B, and 7, when the indicator 73b is pointing the

MIN position, the pattern identification sensor 45 will read out reflected light from two of
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15 wherein the external device connector is adapted to receive fromthe
external device data relating to the control program 10. The el ectronic
circuit device for fishing equipnent as set forth in claim1, 20 wherein
t he external device connector is adapted to be connected to the external

15 The QT BRIEIICR i TR oLk leck-hiia) SearpRBrAOR L Lt SEipd | n
claiml1l, -50 wherein the insulating filmis formed by a hot nmelt nol ding
met hod, ithe Jardestamzpung of hightalben.af the dndiegterc?3bds aligned avithothe nexttmarkntheh t he
circuit board with the electric conponents nounted thereon is set. 5 12.
;I'he el ectetentro-@ptical ceiidor A6ty o8 eheflefi sikie b Fixgresi miliba bodtomedtonfthe filsti n ¢l ai m
| pattern 76a and detect a strong amount of light, but the electro-optical sensor 56a on the

right side will be positioned on the second pattern 76b and detect almost no light. The

position of the brake switch knob 43 will be identified by combining these detected light

-amounts.

[0077]  Referring now to Figures 5A, 5B, and 8, 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 converts alternating current from the

spool brake unit 40 to direct current (the spool brake unit 40 has the rotor 60 and coils 62

and functions as an electric generator) and stabilizes the voltage to supply the electricity to

the condenser element 57. |

[0078]  Note that the rectifier circuit 58 and the condenser element 57 are both

provided on the circuit board 70. As shown in Figures 4, 5, and 5B both the circuit board

70 and the electrical components mounted on both sides thereof (such as the

microcomputer 59) are covered with an insulating film 90 made from a synthetic resin

insulating material that is colored so that light will only partially pass through the

insulating film 90. The insulating film 90 is formed by a hot melt molding process in

which a resin raw material is injected into a mold in which the circuit board 70 having

electrical components such as the microcomputer 59 and electro-optical sensors 44, 56a,

and 56b has been set. However, the insulating film 90 is not formed on the front and rear

sides of regions 95 on which head portions 92a of the screws 92 are disposed, or on the

light portions of the lights 44a, 56¢ and receptor portions of the receptors 44b and 56d of
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wherein the external device connector includes a socket that is nounted on

the circuit board, the socket including an input/output term nal

el ectrically connected to the 10 electronic circuit. 13. The electronic

circuit device for fishing equipnent as set forth in claim1l1, wherein the

external device conpnector includes a sockgé_that is expoged éo an exterior
Re gy P

of the 1%h%slesonepticalscpsarntd. ba, andnobe |l adqifipn.dheinsulaf B%r fishing
equi pnrent as set forth in claim13, wherein the external device connector
further ifersadodesn eivommevhich thedsisread dedcheorpeeinelt sdnemtedy Thisisdrcarsaal
device and a cable that connects the socket with the connector. 15. The
el ect r oniitthe iextettial delésd cxdnéaor 91 whieregvegd mpitehé ingslated fifn0 00t wouldl ai m 1,
further conprising a detachable cap nenber coupled to the external device
connect orgtimadly be necessary to peel the insulating film 90 therefrom so that the input/output

terminals 91b will be exposed to allow for a connection to the external device 100.

[0079] As shown in Figure 5A, different thicknesses of the insulating film 90 are

formed on four regions on the surface of the circuit board 70, the four regions including an

inclined first region 97a on which the electro-optical sensors 44 are disposed, a second

region 97b that has, for example, a thickness of 3.3 mm and on which the condenser

element 57 and the rectifier circuit 58 are disposed, a third region 97¢ that has, for

example, a thickness of 2.5 mm around the periphery of the coils, and a fourth region 97d

that has a thickness of, for example, 1 mm.

f0080]  In the first region 97a in which a light portion of the light 44a and a receptor

portion of the receptor 44b of the electro-optical sensor 44 are ciisposed, as shown in

Figure 4, the insulating film 90 is formed such that it is inclined from the third region 97¢c

toward the outer peripheral edge of the circuit board 70 so that the light 44a and the

receptor 44b are bundled together.

[0081] As shown in Figure 5B, on the rear surface of the circuit board 70, different

thicknesses of the insulating film 90 are formed on three regions, the four regions

including an inclined first region 98a that has, for example, thicknesses of 2.2 mm and 1.8

mm and on which the two electro-optical sensors 56a, 56b are disposed, a second region

98b that is divided into two portions and has, for example, a thickness of 2.8 mm, and on

which the microcomputer 59 and the switch element 63 are diéposed, and a third region

98c that has, for example, a thickness of 1 mm.
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16. The electronic circuit device for fishing equipnent as set forth in
claim1, wherein the fishing equipnent is a fishing data display. 17. A
fishing reel adapted to be attached to a fishing rod and connected to an
external device, conprising: a reel unit; a handle rotatably supported by

t he reel It 10, pool rotatahly mounted on a spool shaft and supported
by the ré@&zﬁmi t 11;456 ﬁghtéqogtqn,sg fhe I@F%ﬁﬁ%anééhﬁr@eemmsmth%e reel unit
and including a circuit board that includes an electronic circuit forned on
at | east rengptont SGd ofrihe elrefro-epiical sanbens &6a,t Ioby tefipsubatipl dilml 90tiy fafmed seddt r i ¢
conmponents including a mcroconputer that controls 15 the fishing equi pnent
t hrough ahat did thizkngas of tierinsul dting il &0 inttlve fifst Bdofal 98ads didfepananths ligkdsng
nounted on the circuit board such that they are electrically connected to

the el ectsgoRhCatahé fldbporsdbdFHe@hidRhess 8RS tHAMRSIARis BRARARY 2l0nfOpRAECt the

external device to the
the thickness around the receptors 564 is, for example, preferably 1.8 mm). Further, the
insulating film 90 is 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 and 56b are bundled
together. Thus, by bundling the lights and receptors 44a, 56¢, 44b, and 56d and the two
optical sensors 56a and 56b together, the shape of mold 101 that forms the insulating ﬁlm

90 to cover the electrical components such as the lights 44a and 56c¢, the receptors 44b and
56d, the microcomputer 59 and the switch element 63 can be simplified and molding costs
can be reduced.
t0083] Furthermore, the insulating film 90 is formed on first regions 97a and 98a so
that the insulating film 90 surrounds the peripheries of the lights 44a, 56¢ and the
receptors 44b and 56d with tube shapes such that the tops of three lights 44a, 56¢ and the
receptors 44b, 56d are open. A portion of the insulating film 90 that surrounds the light
portions and receptor portioﬁs of the lights and receptors 44a, 56¢, 44b, and 56d with
tubular shapes function as a light shield with respect to the lights 44a, 56¢ and the
receptors 44b, 56d.
[0084] A water-repelling layer is formed on the inner circumferential surface of the
tubular portions of the insulating film 90 and on the lights and receptor portions by, for
example, spraying a water repellant thereon. Thus, it will be difficult for moisture to

remain because the light and receptor portions are surrounded with the tubular portions,

even if moisture adheres to the inner peripheral surfaces of the tubular portions. Thus,
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electric circuit, and 20 an insulating filmthat covers the circuit board
at least partially so as to cover the electric conponents. 18. The fishing
reel as set forth in claim17, wherein the external device connector is at
| east partially nmounted on the circuit board such -52 that the external

devi ce connector. is electricall nect.ed to.the electroni¢ circ , and
the i nsul°SERHE HOPHP‘E:SS%V@% éF ?fgmmmﬂs&waﬂ%&w @é%?ls‘b‘%?rﬁapgelcf»’n%@{ednot

where the external devi ce connector is nmounted. 5 19. The fishing reel as
set fort B¢ dedlings in thy effigienciohtheright pergions atsluhe teceptonpartiorsoiche lightal |
surface of the reel unit. 20. The fishing reel as set forth in claim17,
further ddapracandgecepigretsb, bGdhtamedbynthis cottahiablion canthatecedtroliedt he rot ati on
shaft of the spool to rotate 10 together with the spool, magnetic pol es of
the magngb@8y]i f f KbieBatithe Rasoalvly BB Fhsuttitihe Hin®W is 88ormed on the regions 95

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

insulating film 90 is formed on the regions 95 on which the head portions 92a of the

screws 92 are to be disposed, the insulating film 90 will delaminate due to contact between

the heat portions 92a and the insulating film 90 when the screws 92 are screwed into the

circuit board 70. Furthér, 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 insulating film 90, the head portions 92a will not come into

contact with the insulating film 90 when the screws 92 are screwed into the circuit board

70. Given this structure, the insulating film 90 will not delaminate, and it will be difficult

for insulation failure to occur due to delamination. In addition, if the insulating film 90

covers light portions of the lights 44a and 56¢ and receptor portions of the receptors 44b

and 56d of the electro-optical sensors 44, 55a, and 56b, the amount of light that is emitted

from the lights 44a and 56¢, the amount of light reflected from the read-out pattern and the

identification pattern, and the amount of light received by the receptors 44b and 56d will

be reduced. Thus, the light may not be correctly detected by the receptors 44b and 56d,

even if these components are covered with a transparent insulating film.

[0086]  However, in the present embodiment, a reduction in the light that is emitted

from the lights 44a and 56c¢ and is reflected by the patterns can be prevented because the

lights 44a, 56¢ and the receptors 44b, 56d are not covered by the insulating film 90. Given

this structure, it will be difficult for operational errors in the electro-optical sensors 44, 56a,
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the electronic circuit device further including a plurality of coils that
are nounted to the circuit board and di sposed around the magnets; the

m croconput er braking the spool by controllably swi tching generation of 15
el ectric power, the electric power being generated by rotation of the coils
relative t he magnets. 21, The, fishing ree|l ,as set forth in claim 20,
further & ﬁ%lmfffg 18 gapructing in e mgtet st res%sq%ﬁ&r??e@f;pr&%nd whi ch
fishing line is to be 20 wound, and a pair of flange portions formed on

bot h end8néf6d prethp saengligtbeingmeceived byl thatrsepforst4dbrand B&d. hrpdditiorethsr s t hat
are larger than a dianeter of the bobbin portion; and the circuit board is
a washer pstiphpeids ofthb &ight fationssand deqeiped pbtidne agrshiehdped Thasdswilbbde
concentric with the rotation shaft of the spool and face one of the fl ange

porti ons diffiedit fordight (bR dniftbd B8 of 86 tBSp&Fhefisy difithé H%Et' pRttiBnd 4nd YREHBE N t he

circuit board includes electronic circuits on both of its front and rear

surfaces pol%i%ns bo&uld £ Qinﬂgati'é(?gém A%se@For RS irngulht%gcﬁl?d %,Jtﬁus MQSF@ }eifficult

for colored light to pass through, and because the insulating film 90 is formed so that the
insulating film 90 surrounds the peripheries of the lights 44a and 56¢ and the receptors 44b
and 56d of the electro-optical sensors 44, 56a, and 56b with the tube shapes such that the
tops of the lights 44a, 56¢ and the receptors 44b, 56d are open. Thus, even if the lights
443 and 56¢ and the receptors 44b and 56d are disposed close to each other, it will be
difficult for light to be received directly from the lights 44a and 56¢ by the receptors 44b
and 56d. Thus, operational errors can be prevented.

[0087] Insulating Film 90 Formation Process

[0088] The process of forming the insulating film 90 so that it covers the circuit board
70 will now be described.

[0089] 1f the insulating film 90 is formed by a hot melt molding method, the circuit
board 70 on which electrical components have been set will be mounted inside a mold.
Then, a hot melt processing device is used to inject a hot melt sealant into the mold at a
low temperature and low pressure. When cooled in the interior of the mold, the insulating
film 90 will be formed on the surface of the circuit board 70.

[0090] By covering each unit on the circuit board 70 in this manner with an insulating
film 90 made of an insulating material, liquids can be prevented from entering the
electrical components such as the microcomputer 59. Moreover, in this embodiment, it

will be unnecessary to replace the electric power source because the electrical power that
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5 the external device connector is adapted to allow input and/or output of
data between the m croconputer and the external device. 24. The fishing
reel as set forth in claim20, wherein the external device connector is
adapted to receive fromthe external device brake 10 force setting data
that sets a brake force tqQ be applied to the_spool.. 25. The fishing reel
set fort IS gsperated wilkbe St%ﬁ@l‘%ﬁﬁ cBﬁ@enég&eéqrﬁ%t Sdéenst this elgeirierlmgmver wilkBgipt ed to
receive fromthe external device data relating to the control program 15
26. The fuserhiorperageethe gentsalter 58 and thedikel &ivenatins amaogeaients the seakingofiie devi ce
connector is adapted to be connected to the external device that inspects

t he el ectinsmiatingdilmndi danfbe mield permdreat, and aoitile based by 23ulfion Tdikird ¢alteng r eel
as set forth in claim17, wherein the insulating filmis fornmed by a hot
melt nol diferi@idaedl, in which a resin material is injected into a nold into
which the circuit board with the electric conponents nounted thereon is

set. -54 [0091] Operation and Function of the Reel During Fishing
[0092] Referring now to Figures 2, 4, and 8, when fishing is performed with this reel,
it is preferable that casting is performed first so that electrical power is stored in the
condenser element 57. In other words, electric power is generated with the coils 62 during
casting and stored in the condenser element 57. This way, the circuit is capable of being
operated by the electrical power stored in the condenser element 57.
[0093] When casting at a fishing spot, the clutch lever 17 is pressed down to place the
clutch mechanism 21 in the clutch off position. In this clutch off state, the spool 12 can
rotate freely, and the fishing line will unwind from the spool 12 at full speed when casting
due to the weight of the tackle. When the spool 12 rotates due to casting, the magnets 61
rotate around the inner peripheral sides of the coils 62, and if the switch element 63 is
activated, an electric current will flow through the coils 62 and the spool 12 will be braked.
During casting, the rotational speed of the spool 12 will gradually become faster, and will
be gradually reduced once a peak is exceeded.
[0094] Here, even though the magnets 61 are disposed near the bearing 26b, it is
difficult for the bearing 26b to become magnetized, and the ability of the spool 12 to rotate
freely will improve because the magnetic washer member 66 is disposed between the
magnets 61 and the bearing 26b. Further, in this arrangement there is a gap of 2.5 mm or

greater between the magnets 61 and the bearing 26b, thus improving performance even
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28. The fishing reel as set forth in claim17, wherein the external device
connector includes a socket that is nounted on the circuit board, the
socket including an input/output terminal electrically connected to the

el ectronic circuit 5 29. The fishing reel as set forth in claim17,

i ext or PO ol ey Sy GHi B ARTOT ol abio OFFa PRH RGBS NPt 1 or (
in claim?29, wherein the external device connector incl udes a connect or
adapt ed tl8 ieotatgiselyrwepld empioe besausmidie caidy $Zercgareless el e t hat connects
t he socket with the connector. 31. The fishing reel as set forth in claim
17, wher ¢09P515 t Waer tlecticldalandsinrthe mstatedsthe chitdhunédbenisinil is glesediindbe achabl e
cap nmenber coupled to the external device connector. -55
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 is palmed to await a bite from a
fish.
. [0096]  Control Operation of the Controller 55
[0097]  Next, the brake control operation performed by the controller 55 according to
the control program during casting will be described with reference to the control
flowcharts of Figures 9 and 10 and the graphs in Figures 11 and 12.
[0098] Initialization occurs at Step S1 when the spool 12 rotates due to casting,
electric power is stored in the condenser element 57, and an electric power supply flows
into the controller 55. Here, various flags and variables are reset. In Step S2, it is
determined whether or not input to or output from the external device 100 has been
required. This is performed, for example, by determining whether or not the connector of
the external unit 100 is connected to the external device connector 91. If it is determined
that the external device 100 is connected, then the process moves from Step S2 to Step
525 and an external input/output process is performed. Here, the microcomputer 59
operates by instructions from the external device 100, and processes such as modifying the
control program stored in the ROM 55¢, outputting stored values to the external device
100, and modifying the stored settings for the brake force are performed. Here, the
external device 100 can be accessed because the external device connector 91 is provided.

[0099]  In Step S3, it is determined whether or not any braking mode BMn has been

selected by the brake switch knob 43 (n is an integer between 1 and 8). At Step S4, the
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10%& ()-.P'10%& ()-ny}~i K9!'10%& ()-f 1094 & ()-!109% & ()-ml0] 10] 10];

109 & () d&&hﬂ:ﬁﬂéﬁ&%}: preseft iR9EnCor§ ﬁm%v%re(cbﬁﬂ%r@@ﬁﬁ&n&&bre&@ﬂ apblikd 35@1%& ) -
VI10%Q & ()-V'10%9 & ()- 3"10%9 & ()-3"10% & () -*14dEZODO! 10% &

110% &' ( )this kdda¥hSs &) orGelRVE %re(d}:terdiﬁlga/@ﬁué)thé atidi& &t tackle (lure) will

10% &' ()-4ESAEZODO! 10%2 & y! 10% &
reverse and stabilize just before the peak rotational speed of the spool 12 is reached, and
the tackle will fly more effectively. The following control is conducted 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 should be applied to the spool 12 for a
short period of time at the beginning of casting to make the tackle reverse (first braking
process), and after this the spool 12 will be braked with a braking force that gradually

weakens to a constant amount during casting (second braking process). Finally, the spool

12 will be braked with a braking force that gradually weakens until the number of
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10%& ()- #&P"10%& ()-#&P"10%& () - #10%& ()-! 10%& ()- 10%& ()-) !!!
FHT"xmbCO! 10%! 1094 & ()-m 10z 10z 10z;
10%& ()-Y7f 109%& () - 65i ! 109%2& ()-3!10%& ()-"P$&))))) dYNCO! 10% 10] 10]
10]; 109 & ().- . . .
) 10%411 &Oéglf?%&?f fegreot 12 flls bolpw 4 yredetarpuiped Yalug (hird brakisgawenessy)- T8¢ 10 ;
1094 & ()- V3"10% & ()-V3"10% & ()-f!109% & ()- 10% & ()-m 10% & () - mD012
3456xY: | confoller $pogild perforng thege gheee hraldng pogeases. ) -
f0l 104 & ()-f0!'10%4 & ()-0!10% & ()-m 10] 6777779 ; <bC 10] V'10% & () -
f 0! 1094 &[00H02] 0%inCRert B8Rt ibQletebBined whether or not the tension F computed by the rate

of change of the rotational speed (A@.” A t ) and the moment of inertia J is at or below a

predetermined value Fs (for example, a value in a range between 0.5N and 1.5N). If the
tension F exceeds the predetermined value Fs, then the process moves to Step S9, where
the duty ratio D is set to 10 (i.e., the switch element 63 is turned on for only 10% of a

_ cycle), and the process returns to Step S2. When this occurs, the spoo! brake unit 40
slightly brakes the spool 12, but the spool control unit 42 will stably operate because the
spool brake unit 40 generates electricity.
[00103] If the tension F is at or below the predetermined value Fs, then the process

- moves to Step S10. In Step S10, a timer T1 is started. This timer T1 determines the
length of time during which a first braking process will be applied that brakes the spool 12
with a strong braking force. At Step S11, it will be determined whether or not the timer
T1 has timed out. If the timer T1 has not timed out, then the process moves to Step S13
and the first braking process is conducted during casting until the timer T1 times out. As
shown by the hatching in the lower left portion of Figure 11, this first braking process
brakes the spool 12 for only a time T1 with a fixed first duty ratio Dn1. This first duty
ratio Dnl is for example 50 - 100% duty (on 50% - 100% of the time during the entire
cycle), and preferably in a range between 70 - 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 by a duty ratio DnS that is predetermined in accordance with the

braking mode. In addition, the time T1 is preferably in a range between 0.1 to 0.3 seconds.
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strong braking force is applied for a short period of time as described above, the attitude of

the tackle will reverse from its fishing line engagement portion, the fishing line
engagement portion will come to the front, and the tackle will fly effectively. When this
occurs, the attitude of the tackle will be stable, and thus the tackle will fly further.

f00105]  On the other hand, when the timer T1 times out, the process moves from Step
S11 to Step S12. At Step S12, it will be determined whether or not a timer T2 has already
started. If the timer T2 has started, then the process moves to Step S17. If the timer T2

has not started, then the process moves to Step S14 and the timer T2 is started. The timer
T2 determines the length of time during which a second braking process will be performed.
[00106] At Step S17, it will be determined whether or not the timer T2 has timed out.

If the timer T2 has not timed out, then the process moves to Step S18 and the second
braking process is conducted until the timer T2 times out. As shown by the hatching in

the lower right portion of Figure 11, the second braking process brakes the spool 12 during
a second predetermined time period T2 at a duty ratio Dn2, which decreases rapidly at first,
then decreases 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%. In addition,
the second predetermined time T2 is preferably between 0.3 to 2 seconds. Like the first
duty ratio Dnl, the second predetermined time T2 also changes according to the spool

rotational speed V at the beginning of casting. For example, the second predetermined
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[00107] In addition, a brake correction process like that shown in Figure 10 is carried
out in the second braking process and a third braking process for the purpose of cutting
extraneous braking force. In Step S31 of Figure 10, a correction tension Fa is set. The
correction tension Fa is a function of time like those shown by the dotted and dashed lines
in Figure 12, and is set such that it gradually declines over time. Note that in Figure 12, a
graph of the correction process in the third braking process is illustrated.
[00108] | The spool rotational speed V is read in at Step S32. At Step S33, the tension F
is computed in the same sequence as in Step S7. At Step S34, a criterion expressed by the
following equation (2) is computed from the tension obtained in Step S33. At Step S35, it
is determined whether or not brake correction is needed based on the criterion.

C =SSax (F - SSd x rotational speed) - (AF /A t)+ = + + (2)

[00109] Here, SSa, SSd are coefficients with respect to the rotational speed (rpm). SSa
is for example 50. In addition, SSd is 0.000005.
[00110] When the results of equation (2) are normal, in other words when itis
determined that the computed value of the tension F exceeds the set tension Fa by a large
amount, then it is determined in Step S35 that the correction required and the process
moves to Step S36. At Step S36, the second duty ratio Dn2 that was previously set will be
corrected by subtracting a fixed amount Da therefrom by the next sampling cycle
(normally each rotation).
[00111] At Step S21, it is determined whether or not the Speed V is at or below a brake
completion speed Ve. If the speed V exceeds the brake completion speed Ve, then the

process moves to Step S22. The third braking process is carried out at Step S22.

-41 -




3"10% & ()- 10] 10] 10];#10% & ()- "10% & ()-' ttuv' w<yAyByCyDydYNCc10%
10] 10] 10];10% & ()-,'10% & ()- 'L!109% & ()-'L!10% & () -

"109% & () - Dyz{s|}Z~dEYNCc10% F( 3" 10%& ()- V3"10%& () V3" 10%8& () -
f11002& ()-f110%& ()-!10%& ()-m bCc10%3" 10% & () - #

Toved () WORE: 10950 on et il Rtise Ty B 42 e i) brabpe pReeT00g & () -

591109 8,) ¢ fhe spobl 12 with Z%’ugrlrﬁffﬁ 3 it chages over ke ke the socond biaking
process and in which the rate of decline gradually becomes smaller. Then, the process
returns to Step S11, and the brake correction process is executed in the third braking
process until the speed V is determined to be equal to or lower than the brake completion
speed Ve in Step S21.
[00113] 1If the speed V is at or below the brake completion speed Ve, then the process
returns to Step S2,
[00114] Here, if the spool 12 is braked with a strong braking force before the rotational
speed of the spool 12 peaks, tension that was at or below the first predetermined value Fs
will be rapidly increased, backlash will be prevented, and the tackle will fly in a stable
manner. Due to this arrangement, backlash can be prevented, the attitude of the tackle can
be stabilized, and the tackle can be cast out farther.
[00115] In addition, since the spool is controlled in three braking processes with
different duty ratios and braking times in accordance with the rotational speed of the spool
at the beginning of casting, the spool will be braked with duty ratios and braking times that
differ depending upon the rotational speed of the spool, even when the settings are the
same. Thus, it is unnecessary to adjust manually the braking ‘force even when casting is
performed with different spool rotational speeds, and thus the burden on the fisherman can
be reduced.

ALTERNATE EMBODIMENTS

[00116] Alternate embodiments will now be explained. In view of the similarity

between the first and alternate embodiments, the parts of the alternate embodiments that

are identical to the parts of the first embodiment will be given the same reference numerals
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alternate embodiments that are identical to the parts of the first embodiment may be
omitted for the sake of brevity.

[00117] (a) In the aforementioned embodiment, the external device connector 91 is
directly mounted to the circuit board 70. However, as shown in Figure 13, an external
device connector 191 may be formed from a socket 191a that is mounted on the first side
cover 6 and exposed to the exterior of the fishing reel, a connector 191b that is mounted
on the circuit board 70, and a cable 191c that connects the socket 191a with the connector
191b. With thjs configuration, the insulating film 90 will not be formed on the region
where the connector 191b is disposed. In addition, if the connector 191b is formed from a
first connector 191d that is mounted on the circuit board 70 and a second connector 191e
that is detachably connected to the first connector 191d, it will be easy to connect the
external device connector 191 to the circuit board 70 because the connection will be
completed by only mounting the first connector 191d to the circuit board 70.

[00118] As shown in Figure 20, it is also possible to structure an external device
connector 391 without a connector potion, but with a socket 391a, cables 391c¢ that are
connected to the socket 391a, a plurality of (four in this embodiment) connecting points
3914 that are mounted on the circuit board 70 and are for connecting with the cables 391c.
In this case, the cables 391c¢ are attached to the connecting points 391d directly through a
conventional attaching method such as soldering. Also in this embodiment, after the
cables 391c are connected to the connecting points 391d, the connecting points 391d as
well as the cables 391c are covered with the insulating film 90.

[00119] (b) In the aforementioned embodiments, the external device connectors 91 and

191 are mounted to the circuit board 70, however as shown in Figures 14A and 14B, an
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connector 296 is, for example, formed on the circuit board 70 and. connects an inspection
device (an example of the external device 100) that inspects whether or not the electronic
circuit is operating normally. Four contact points 296a - 296d, for example, that are
capable of being electrically connected to an inspection device are formed on the external
device connection 296, and when the inspection of the circuit is completed, an insulating
film 90 is formed by, for example, the hot melt spray method, on the region on which the
external device connector 296 is formed. The external device connector 296 having this
type of configuration is also included in the present invention.

[00120] (c) In the aforementioned embodiment, a dual bearing reel was cited as an
example of fishing equipment, and the present invention was applied to an electronic
circuit device of a spool control unit that controls a spool braking mechanism of the dual
bearing reel. However, the fishing equipment of the present invention is not limited to a
fishing reel. For example, as shown in Figure 15, the present invention can be applied to a
water depth display device provided on a fishing reel, or to a fishing data display device
provided separately from a reel.

[00121] A display device (an example of fishing data display) 120 displays the depth at
which tackle mounted on the end of a fishing line that is wound around the spool is located
in the water, or displays fishing data such as data for a fish finder (example of fishing
data), and is provided either separately from the reel or on the reel. The display device
120 includes a circuit board 121, a controller (an example of electric component) 122 that
is mounted on the circuit board 121 as an electric component, a liquid crystal display 123,
a backlight 124, and an external device connector 126, The liquid crystal display device

123 is arranged spaced apart from the circuit board 121, and the backlight 124 is arranged
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the liquid crystal display 123 and the circuit board 121 is covered with an insulating film
125. The external device connector 126 is disposed on the rear surface of the circuit board
121 (the surface on the opposite side of the liquid crystal display 123), and can connect to,
for example, an external device such as a fishing reel or a computer. The insulating film
125 is made from a translucent synthetic resin, and is fomed on all regions except the
external device connector 126 by the hot melt molding method. The surface of the
insulating film 125 is covered with a color patiern, except for the surface of the insulating
film 125 that faces the liquid crystal display 123.
[00122] In addition, a condenser element (not shown in the figures) is mounted on the
circuit board 121. When the display device is provided on the reel, the condenser element
is configured so that electric power is supplied from an electricity generating mechanism
that generates electricity by the rotation of the spool. Note that when the display device is
provided separately from the reel, the electric power may be supplied to the condenser
element from an external battery via the external device connector 126. In addition, the
electric power and the fishing data may be obtéined wirelessly.
[00123]  According to the present invention, insulation performance can be maintained
at a high level because the circuit board and the electric components disposed thereon are
covered with an insulating film, except for the external device connector that cannot be
insulated because of the connection with the external device. In addition, enlargement of
fishing equipment can be prevented because the circuit board can be mounted on the
exterior of the case rather than being accommodated inside the case in order to be shielded

from water, Furthermore, the external device connector can be connected with an external
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covered with the insulating film.
[00124]  As used herein, the following directional terms “forward, rearward, above,

downward, vertical, horizontal, below, and transverse™ as well as any other similar

directional terms refer to those directions of a device equipped with the present invention.

Accordingly, these terms, as utilized to describe the present invention should be

interpreted relative to a device equipped with the present invention.

[00125]  The term “configured” as used herein to describe a component, section or part

of a device includes hardware and/or software that is constructed and/or programmed to
carry out the desired function.

{00126] The terms of degree such as “substantially,” “about,” and “approximately” as

used herein mean a reasonable amount of deviation of the modified term such that the end

result is not significantly changed. For example, these terms can be construed as including

a deviation of at least + 5% of the modified term.if this deviation would not negate the
meaning of the word it modifies.

[00127]  This application claims priority to Japanese Patent Application Nos. 2003-
160589 and 2003-134900. The entire disclosures of Japanese Patent Application Nos.
2003-160589 and 2003-134900 are hereby incorporated herein by reference.

[00128] 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 ilfustration only, and

- 46 -

10]




10] 10];#10% & ()- !'"10% & ()-v nstuvxnbC8] 10]!10% & ()-4 10z 10z 10z;
10%& ()- 3"10%& ()-' 3"10%& ()-' 3"10%& ()-'|)dYNC8] 10] 10] 10] 10];
104 & ()- V10U & ()-VM' 109 & ()- f!10% & ()-f!109% & () - odEYNC8] 10]
11094 & ()- '10%49& ()- !'1094 Q& ()-9 10U & ()-9

)
1 10% & ( 1:1_0t9 ILO% %’T@ p%gsé%?ﬁﬁﬁ\% tl?ll!e ?r@e]ntig'r(l) :]:15: Eéﬁ%lggl/%ﬁ%e( gp_p!er} e%cﬁ.il(n)s _an(% 'Egeir

equivalents. Thus, the scope of the invention is not limited to the disclosed embodiments.
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1. An electronic circuit device for use in a fishing equipment and adapted to
be connected to an external device, the electronic circuit device comprising:
a circuit board that includes an electronic circuit formed on at least one of front and
5  rear surfaces thereof;
a plurality of electric components including a microcomputer that controls the
fishing equipment through a control program, the plurality of electric components being
mounted on the circuit board such that they are electrically connected to the electronic
circuit;
10 an external device connector adapted to connect the external device to the
electronic circuit; and

an insulating film that covers the circuit board at least partially so as to cover the

electric components.

15 2. The electronic circuit device for fishing equipment as set forth in claim 1,
wherein
the external device connector is at least partially mounted on the circuit board such
that the external device connector is electrically connected to the electronic circuit, and
the insulating film covers the circuit board at least partially but not where the

20  external device connector is mounted.

3. The electronic circuit device for fishing equipment as set forth in claim 1,

wherein
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rotatively mounted to the reel unit; and

the circuit board is adapted to be mounted on a wall surface of the reel unit.

5 4, The electronic circuit device for fishing equipment as set forth in claim 3,
wherein
the fishing reel is a dual bearing reel that further includes magnets that are non-
rotatably mounted to a rotation shaft of the spool to rotate together _With the spool,
mﬁgnetic poles of the magnets differing in a rotational direction; and
10 the electronic circuit device further includes a plurality of coils that are mounted to
the circuit board and adapted to be disposed around the magnets;
the microcomputer being adapted to brake the spool by controllably switching
generation of electric power, the electric power being generated by rotation of the coils
relative to the magnets.
15
5. The electronic circuit device for fishing equipment as set forth in claim 4,
wherein
the spool includes a tubular bobbin portion around which fishing line is to be
wound, and a pair of flange portions formed on both ends of the bobbin portion, the flange
20  portions having diameters that are larger than a diameter of the bobbin portion; and
the circuit board is a washer shaped member that is adapted to be arranged so as to

be concentric with the rotation shaft of the spool and face one of the flange portions.
6. The electronic circuit device for fishing equipment as set forth in claim 1,
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7. The electronic circuit device for fishing equipment as set forth in claim 1,

5  wherein

the external device connector is adapted to allow input and/or output of data

between the microcomputer and the external device.

8. The electronic circuit device for fishing equipment as set forth in claim 4,

10 wherein

the external device connector is adapted to receive from the external device brake

force setting data that sets a brake force to be applied to the spool.

0. The electronic circuit device for fishing equipment set forth in claim 1,

15  wherein

the external device connector is adapted to receive from the external device data

relating to the control program.
10.  The electronic circuit device for fishing equipment as set forth in claim 1,
20  wherein
the external device connector is adapted to be connected to the external device that
inspects the electronic circuit formed on the circuit board.

11.  The electronic circuit device for fishing equipment as set forth in claim 1,
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12.  The electronic circuit device for fishing equipment as set forth in claim 1,

wherein

the external device connector includes a socket that is mounted on the circuit

board, the socket including an input/output terminal electrically connected to the

10  electronic circuit.

13.  The electronic circuit device for fishing equipment as set forth in claim 1,

wherein

the external device connector includes a socket that is exposed to an exterior of the

15  fishing equipment.

14.  The electronic circuit device for fishing equipment as set forth in claim 13,

wherein

the external device connector further includes a connector adapted to be connected

20  to the external device and a cable that connects the socket with the connector.
15.  The electronic circuit device for fishing equipment as set forth in claim 1,
further comprising

a detachable cap member coupled to the external device connector.

-51-



10 10; 10%& ()-ssttftttdEbCW.A c10%& ()-3"10%& () -

sc10%&' ()-s&l0%& ()- PF10%& ()-, s10%& ()-t!u)uuuuudEbCW.A

0*&10%&' () - ( F10%&' () - c#V10%&' ()-s! cl0%& ()- c&L0%& ()- @L10%& ()-uBvvvv;

W@AWBWIE: / W 10 10; #10%& ()-s

7310%&' ()-4109%&' ()-2c10%&' ()-Fv. 10%&' ()-sS, 10%& () - BWOMwWwWxX9XFxxY: / W 10s

1098 ()- 10%&' ()-sPclO%& ()-V10%&' ()- 10%&' ()-sF10%&' ()- 10FxuxxyYyzyydE: /W

10sCl 10%& () - 109%&" () - CALO%& ()-s10%& ()-cP" 10%& ()-s10%& ()-y .zKzzzz7{dE /W

10sF. " 10%& () 18; P1 %%"H@B"cmt@)mﬁé@ f(lstn@/&fnww-aéﬁet#%f@%n amy by eorrs
G xmbCW 10f 10% ()- 10 10 10; 10%& ()-s

7TF109%& ()wherdn®' () - 00y10%&' ()-G ||| 9}{}} dEnbCW

the fishing equipment is a fishing data display.

17. A fishing reel adapted to be attached to a fishing rod and connected to an
external device, comprising:
a reel unit;
a handle rotatably supported by the reel unit;
10 a spool rotatably mounted on a spool shaft and supported by the reel unit; and
an electronic circuit device mounted on the reel unit and including
a circuit board that includes an electronic circuit formed on at least one of
front and rear surfaces thereof,
a plurality of electric components including a microcomputer that controls
15 the fishing equipment through a control program, the plurality of
electric components being mounted on the circuit board such that
they are electrically connected to the electronic circuit,
an external device connector adapted to connect the external device to the
electric circuit, and
20 an insulating film that covers the circuit board at least partially so as to

cover the electric components.

18.  The fishing reel as set forth in claim 17, wherein

the external device connector is at least partially mounted on the circuit board such
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external device connector is mounted.

5 19.  The fishing reel as set forth in claim 17, wherein

the circuit board is mounted on a wall surface of the reel unit,

20.  The fishing reel as set forth in claim 17, further comprising
magnets that are non-rotatably mounted to the rotation shaft of the spool to rotate
10 together with the spool, magnetic poles of the magnets differing in a rotational direction;
and
the electronic circuit device further including a plurality of coils that are mounted
to the circuit board and disposed around the magnets;
the microcomputer braking the spool by controllably switching generation of
15 electric power, the electric power being generated by rotation of the coils relative to the

magnets.

21.  The fishing reel as set forth in claim 20, further comprising
the spool includes a tubular bobbin portion around which fishing line is to be
20 wound, and a pair of flange portions formed on both ends of the bobbin portion, the flange
_portions having diameters that are larger than a diameter of the bobbin portion; and
the circuit board is a washer shaped member that is adapted to be arranged so as to

be concentric with the rotation shaft of the spool and face one of the flange portions.

-53 -




V3 10%&' ()- ,s10%& ()-109%& ()-"10%&k ()-VF109%&' ()-V 10%& ()-!w dEYNCW 10
s 109 ()- @0%& ()-Vclo%&' ()-F610%& ()-109& ()-VsclO0%& ()- dEYNCW 10
s!109%&' ()- @O%&' ()-Vcl0%&' ()-; 109%& () - %A 0% () - F#s$10%& () - Normal "
"Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43} c" " Hea]gi n? 53] c"
"Headi ng 63] c'y4" [ : R ] ci, "Heading 93] c"A "Default

Par agragh F!)ntz% &%M# r%&@-tﬁg%%é%l}l H\Iﬁhﬁ ,H’VC‘ aekoBt xi ~ Aul Ug
<Lhov} X*4) ")06<> E6FGUI cKCOSzZF | hm | .

tDyboi} o & 579 304rd inglyfesralgeaiofis Giscuiiy e befbwEity firy and tpar surfaces.

" #$UR' ()*+,-./0123456789: ;

<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\]"_ " abcdef gh6Ti mres New RonmanAri al Couri er
New'h Root EntryWrdDocunent, I H#$UR' () *+,-./0123456789: ;

<=>7 @ABCDEFGH23 KL MYBe QR /WK ¥ fat [forth abalaief thivtekeimopqr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: ; N

<=>7? @\BCDEF GHithK e MYRORSVidY WK dctdr s alpeal @hhildh hput and/or output of data

between the microcomputer and the external device.

24,  The fishing reel as set forth in claim 20, wherein
the external device connector is adapted to receive from the external device brake

10 force setting data that sets a brake force to be applied to the spool.

25.  The fishing reel set forth in claim 17, wherein

the external device connector is adapted to receive from the external device data

relating to the control program.

15
26.  The fishing reel as set forth in claim 17, wherein
the external device connector is adapted to be connected to the external device that
inspects the electronic circuit formed on the circuit board.
20 27.  The fishing reel as set forth in ¢laim 17, wherein

the insulating film is formed by a hot melt molding method, in which a resin
material is injected into a mold into which the circuit board with the electric components

mounted thereon is set.
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28.  The fishing reel as set forth in claim 17, wherein
the external device connector includes a socket that is mounted on the circuit

board, the socket including an input/output terminal electrically conmected to the

electronic circuit.

29,  The fishing reel as set forth in claim 17, wherein

the external device connector includes a socket that is exposed to an exterior of the

fishing equipment.

30.  The fishing reel as set forth in claim 29, wherein
the external device connector includes a connector adapted to be connected to the

external dévice and a cable that connects the socket with the connector.
31.  The fishing reel as set forth in claim 17, wherein

the electronic circuit device further includes a detachable cap member coupled to

the external device connector.
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