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| NVENTION Field of the Invention 5 [0001] The present invention rel"a ﬂ@
a braking device. More specifically the present invention relates to a
braki ng device for a dual bearing reel that brakes a spool rotatively
mounted to a reel unit. Background Information [0002] A braking device is
conventionally provided in dual bearing reels in order to 10 brake the
spool, and in parti cul i,S provi,ded in bait casting reels in which a lure
or the like is nount eiir@éﬂpgéﬁ'éﬂee r g quakbearingdeehnd cast. The braking
devi ce prevents backl ash } i ese conventi onal

br aki ng devices are nechgﬁgﬁgﬁﬂg§§§5ghggﬁﬁggﬂéggf%%g, whi ch use centri fugal
f or ce orFislgifdid Bvéaloge. However, nechani cal braking devices only generate
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square dPHe r dhapreseriinption relatesioradiralsng devieh eMows speeifinaly the prasents
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may causmountedabucicelamit.n t he di stance in which the lure will fly when
cast. | Oi! Acg?r dingly, electrically controlled braking devices are known
in the art® HAMBHIOR, el ectri cal generation nechanismis provided

bet ween spoaql i j e electrically
control I[E)g@%]_o a%j lﬂ?taggﬁgﬁ l%% gs%ngél#ﬂtgP%u u?"?g%%%g%‘gatwﬁﬁ?ﬂgﬁ‘%% g’e?f,ﬁer ¥or
exarfl e, brake tha spovésmdpia peniculap il prevtédin Haitiastiatredln itivhith 332438 thd 18Q04]
Conventi.onal br.aki.ng devi c .ir}cl ude a nmagnet, a coil, a rotational speed
det ect i o THFedd0 ek ‘ot adrshingling god et Hhedralins devieaprgyeninbasilagh t he
spool . TRRinEQalties al The .r .0 eed
det ection device %%é@ig@%%rgg%égpf%%?rﬂ%%%%ﬁ a{%lgg%hﬁg%?l.%a%%ﬁt r ol
devi ce cdnviges| whithaseadentrtfugal ddrce ur megieticifatcef Howsvémmiebieanial braking

Conventi gnal braking devi.ces_.detect a peak in the rotational speed of the
spool, - afiefioeg PO By te RTRIHES £50% HePraRcaiphp the Fetatiopal tared BEMEOWRREH Bet he
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a point close to the maximumrotational 30 spee e spool, and~t hus
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lure will fly when cast.

[0003]  Accordingly, electrically controlled braking devices are known in the art in

20  which an electrical generation mechanism is provided between the spool and the reel unit,
and which can be electrically controlled to adjust the braking force during casting, as seen,
for eXample, in Japanese patent application publication H11-332436.
[0004]  Conventional braking devices include a magnet, a coil, a rotational speed
detection device, and a control device. The magnet is arranged on the spool. The coil is

25  arranged on the reel unit. The rotational speed detection device detects the rotational _
speed of the spool. The contro] device controls the electrical current that flows in the coil,
Conventional braking devices detect a peak in the rotational speed of the spool, and
gradually increase the braking force at the point where the peak is exceeded. Tension on
the fishing line will gradually decrease from a point close to the maximum rotational

30  speed of the spool, and thus backlash can easily occur. Given this structure, in

 conventional braking devices, the spool is braked with a gradually stronger braking force
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after the peak of the rotational speed is detected in order to ap?ql MAY 2006
tension to the fishing line and prevent a backlash. Problens Tha he

I nvention I's To Solve [0005] The aforenentioned conventional braking
devices detect a peak in the 5 rotational speed and gradually brake the
spool after the peak is exceeded in order to prevent backlash. Generally,
the di stadisethemeals of the retafienal ppeed islgtecterbin asderito appinl tension te e fishingdinel | es” at
a const ' {Ju.which the end of the lure that leads is the end that
S oppg'@%1 e\}gﬁ%’ﬁ%cky%% that is tied to the fishing line. Since many |ures

ar e obl dirgblems Jhap€he Inbventich 1k MoWPMNe t hat there will be little air
resistance on the lure when in the attitude described 10 above. Conversely,

when t hdOPPRle f iTheafoseraentioped ennvieptienab brajing devices fietect atgek Wither esi st ance
on the | 41 L ey ' di hat , I: | f: .1l not be as
gr ea{3 : l%&aggﬁ@sbe%q%g?@gﬁgﬂ Ba?(ggleen%pﬁéﬁge%ﬂ?(%enseglﬁtl sit %X\r,cfw%%degru{%t r|':])r,t1\7l{g‘1{°devi ces
prevent pravdok badklashd Gextralid thééistadtSthanthe luveiflids willlebel leigghdnled &henithie i S

difficult to make the lure fly with a stable attitude 'bé'@ si_npl y braki ng
the spodfreffiesst a spasigatattitude ihwhich the endrpfithe beethat lesdsriptisend thatds ew of t he
above, i s BRPA : - Ski || i f t:hi .
@g%l#a?ﬂ?%er e é@gtsuf’ g 905‘%3%5‘“?@%“%?%?%3‘%%32%@%%Ié’l?:i’ﬁdggdgSli?a e’ x’rtor a
dual beas ithwgightethht thertlwill beritbnait anistahde os geslutchiitenria ¢tk dttiutibdesttibeds wel |

as ot her .needs, which wll_  beco apparent to those skilled in the art
£ ol hi 2DOFFs CPBEIRY, AT ey SV RIPNTPaigs Stniledlyipg, thePIISSISERCH ¢t he
present dhe M QM1 liSert | et kg ' ' ri.ng reel
that can prevent b(ilclgla(aag%‘P]\éﬂteéléigsltﬁCZQéﬁit{t h@éﬁﬁ#&gg&t&? %ts %iéafugg‘?éfﬁ’d al | ow
‘t he | ur esingeghd eforemsentivaed beventfi@@bBjakihghiesicenpredent beckldshrand eglieadl theear i ng

reel accerdi ng t.o0 first. aspeqgt..of. the esent, i nyentiqQn is devi ce that
br akes a‘%gtﬂ%%ﬁqvﬁuﬁlé&qllgmr %ﬂﬁplé@f@“ﬂﬁ[ﬂ%‘&ép tﬁ‘BT e&]é'l%’i’l\{llm?tlﬁﬁe a‘lé’g'l ?”ncl udes
a spool  $mpls BakinBittle spdof £ HA PR i/ O1iR kpeedNd a spool control wunit.
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The spool graki ng unit is arranged between the spool and the reel unit, and
i S el [B60¢] calln yiewcofithe abdvabit avill b apparert to thososiilledingbe o fiomathes t he

spool. T ensiaon.det ecti on It detects,the tension appljed _to fishing
e @ hat SOSEHBREES T Pred Yop b ity i Eins GFRGS or dae BB gt 1 o

uni t el eThisiib@htiyn Sdirtessed thistfeed sPHelarttis Heling odikr hedhReWhich vill @Bsdee det ected
by the 30 tension detection unit falls below a first predeterm ned val ue,

so that pareshbhossdgliedgn tha art rpmdhisischsumpool with a predetermned first
braking force during a firsgtnpRess @ﬁﬁﬁ(thViEﬁ@rIO?@r iod. -2

20 [0007] An object of the present invention is to provide a braking device in a dual
bearing reel that can prevent backlash, stabilize the attitude of the lure, and allow the lure
to be cast farther,

[0008] A braking device for a dual bearing reel according to a first aspect of the
present invention is a device that brakes a spool that is rotatively mounted to a reel unit,

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

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

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




2 5 MAY 2006 [0009] In this braking device, the spool is not braked mﬁn
the tension at the beginning of casting is high, and when the t ehd 021005
the fishing line gradually decreases and is at or below a first

predet erm ned val ue before a peak in the rotational speed is reached.

However, the spool w || be braked with a conparatively strong first braking
5 force [B¥#%Ing imbishraling devders the sronkis not iakesbwhesthe finsioniat the pr edet er ni ned

time per'gﬁlmi , I . 10 5-56econds ng_the spool is
br aked fHoe orﬂ%y()fé:tﬁ&{enﬁq%(gigi %ds‘ﬁlg%%e ?anssrleqkﬁ’é%’%ﬁaﬂﬁ% eagrg‘?]faglﬁdgﬁrreg‘%ét er m ned
first braliing drdeker 4 gt preetefrihe® &P befordPpdak in HAAUbabibndl REeddByi MUM

The present inventors made various changes in brake timng

br aki ng force. ] ! _ )
and condﬁ%qhég‘ Haweyergthespealivit bedraked with & eunrarativelhaitong/fisst braking pool is 10

braked f | | ' M Lon raking force just
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por ti on fahexampl¢, absutenp ag@f svdonls, tahé thd bblng braked for odnliearedidreafely d@rtl ur e

opposite, of the end attacheq(f tto the fishing line will lead the direction
e

of travdMeBePd Rith p srengpredetemminedsfitshbraking fonge that isafarexamples 30, | n
L el i . g . . : ' .
addi t1 0% o ¥¥8E ek Rfich it ARl iR LG AL AR Dattlilhadlig s ure T1 1 es

Is stable, the distance t _ es wWo I NCr ease” rthernore,
it was dirsie tithimgomd ventuchedt caviitgrexpesipents, 4 distevered thaewheothalspoaitifod of

b i t | afty . .int tatiopal ced 2eded, th
pod? e B R sri e PN i oak bR e gehbrOrA PobgRt &
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period of tinme e tension Is a ow a pr term ne
Thus, wHine, theend pf die lire dppasitedithe tndeat@ohest to dhregfishisgdimeow llldeadthbef or e t he

Pl et R oDl A e Rl i e koL bl Sl Fee. | Braddtion TS i om
stabl e JPAAAAEd tha WREh thBiaitadd RARGANEHe lufRFEK R 3ALI fhl dRSarRE B4 Ml t he

attitude of the lure will be stabilized, and the Ture can be cast farther.
[001d] Tities wpbldlingreasei Mgrtheiore if was alsaldiatoviersdrthatgvitherebpeatwdheli ng to a

second . h esent invention is the device of the first

aspect ,-ati%%% qogﬁﬁ@g%oéggl&paf(ﬂgg% ??é’ogﬁj?‘fraqeﬁfé%%&man?ﬂaﬁ%ﬂeﬁwsof magnets, a
pl ural i texceddedptheapdot caPOBOSEIGH, akéShefaieth Ral W e Rotilbdal spebli®s Magnet s have
sequentially different polarities and are aligned in a rotational direction

on the. ed byhlraking thy spegl with g sirpeg bipking ferse fard shortipsripd ofbmamdgnon t he
reel uni - d] a_per | r net s Wt S
ther ebet e encionl SREMEAS B RES VBE. uh G APHRS] B AfES
con rfﬁ)ct estrong biaktiing ﬁmhsl bejcbretﬂlmapl e[ tha hémidh&hft&@ﬁtﬁﬂ blotr 1|aah il;ﬁtrst IE:«ﬁécletetﬁ(ﬁ'iﬂea.b
Furthernore, the s .. contro It controls the spoo raking unit by
cont rol | YAEF ca[nﬁg rﬂﬁﬁg?’fm‘?i‘sﬁlel_’%ﬁpa%@a%w preveniges, and &I@ we il fgatrsebis ng t he
on/ of f - Shahifer OGivedGhiS Wrrhfigknttdk,hacklash will be prevented, the attitude of the lure will

be stabilized, and the lure can be cast farther. |

[0010]  The spool braking device for a dual bearing reel according to a second aspect
25  of the present invention is the device of the first aspect, in which the spool braking unit
includes a plurality of magnets, a plurality of serially connected coils, and a switch unit.
The magnets have sequentiaily different polarities and are aligned in a rotational direction
on the spool_. The plurality of serially connected coils is mounted on the reel unit and
dispose:d around a periphery of the magnets with gaps therebetween in a circumferential
30  direction. The switch unit is connected to both ends of the serially connected plurality of
coils. Furthermore, the spool control unit controls the spool braking unit by controlling
the on/off state of the switch unit. Here, by controlling the on/off state of the switch unit




-3 2 5 MAY 2006 during the rotation of the spool during casting or
like, the load with respect to the electric current flowng in thzetéggwfszn%
wi || change and the spool braking unit can control an arbitrary braking
force. [0011] The spool braking device for a dual bearing reel according to
a third aspect of |5 the present invention is the device of the first or

second a<PEthe rofatign; offihe speof dyring castingien the likndee lopdravitharspod toghd n a range
bet : y titud the | b
orabi 11 o agia Gty o EEPARe SR lelid ol beakd ol B SRR 1

strong farbitarpbakingdoicer ce for a relatively very short period of tine.
.[0012] Tltsbfééi}oool braki ng .device for a dual bearing reel according to a

fourth a oflhe $poql heakingdenge fone drelibsaringreghascawingte athisd pspseidofi n any

of t fj , 1 Nk ' j fl.rst.predeterm ned value is
" 5% ante Bpeskfh il O RARE Bbston Pl br sheliy pileBl sV BRE AN o S e
made nor predttetmincd dnd pehied isuh @ rage teevead.1 it 0.5 esconli§Oldk, fibatHRRAf

braki ng devyi ce for dual bearing reel according to a fifth aspect of the
present &Wﬁ:ﬁ‘étﬁtc%ﬁe ‘F@“ﬁﬁa yuline furg car beeastitarth Teking e speebwih & strénur t h

aspects, 4 - \WH n It trols the on/off state of
SRR A RRely SRR plly

the switch unit ation). Here, the braking force
can be cfiZDbl | dhewpod] byadni devéed foi aduilybeaititeebaicomting {oQ0bdlth ddpecisgrool

br akj hg t?n%\/i ce 1:f.or ngi duatlheggari ree], according to a sixth aspect of the
present THPERERIGAVERLOR fethg #yice dirlessdiasay of therastity third esppeein whishwhi ch
when t hesER@ nradet | fif 25t g ptch unit
at a 50 to 10 Wf%uetqﬁlmeglﬁ’lgl dség%gll &%F?Bé@g&%rﬁg e gvastlﬁ glteﬁ’ %takt%rﬁ%i%g force
by the siedurelsamke nydeimiore stiltesandethe bip earelbe ased farthat rong first braki ng

force ca | ustt he ti,tude of the lure. [001 The spool . braki ng device
for a du&(ﬁlgie;r i SP%‘gltbré}@g%&ﬂ??Fg{of 8 d&aﬂ%@@{*& Weg%c[g@@tmg a éiﬁéasﬁff‘lé nt v
i nvent i ofheipsesthEnel@itios & i delies aﬂclbﬁbcﬁﬂ%f@fof{lﬁ%eédnﬁ% £ Ldi gppects, in

el
which 25 the tensjon detection unit includes a speed det ECS?I ol unit and a
t or gkie cwhishithe snonl enmittol urmih eonsprdethe votodtstaternf theiswitsh it dly|RVipelse s t he

rotation t spool.. . The. t or gu C at..on unit _.conputes the
ari ve o B RERSeRbe} 1B R b S5 e oFORBIE Pitrihad riision P

rot at i onBWMpesigoldet ect ed by t he speed detection unit and the nonent of

I nertia ff the spool. Further, the tension is detected by the conputed

drive H) Wél  Hethe speldrildng devieasione dgalhsatiagiraslacchrdingitos Sixﬂl@B[ai:?fgefhof t he
oPL o2l bt B0k el coBREsa ADRoh SR S1Ghicy I e Bl 1

spool .. | % he torque 1I's corrpult e by the
20 control unit controls the on/off state of the switch unit at a 50 to 100% duty, the spool will

be braked with a first braking force by the spool braking unit. Here, a comparatively
strong first braking force can adjust the attitude of the Iure.
{00157 The spool braking device for a dual bearing reel according to a seventh aspect
of the present invention is the device disclosed in any of the first to sixth aspects, in which
25  the tension detection unit includes a speed detection unit and a torque computation unit.
The speed detection unit optically detects the rotational speed of the spool. The torque
computation unit computes the drive torque that rotates the spool by the rate of change of
the rotational speed detected by the speed detection unit and the moment of inertia of the
spool. Further, the tension is detected by the computed drive torque. Here, the torque is
30  computed by the rate of change of the optically detected rotational speed and the rotational
moment of the spool. If the torque is computed, then the tension can be computed by the

radius of the point of application of the fishing line on the spool (normally in a range



radi us of the point of application of the fishing Iine on the spo?zlS
(normally in arange -4 2 5 MAY 2006 between 15 to 25 mm). The te SOMA%aZ\U%
be detected without contact and with good accuracy because it is detected
and cal cul ated using the optically detected rotational speed. In other

wor ds, detection of tension does not affect the flying distance during

cast i ng beBEReAISdo 2f anmp nEhetensipn carebe desdritaigwithowt contactiaed dethezpbdd Wi t hout

contact |.shj | ine. .5 0 The, spaol . br.akin evice for a dual
beari ng arvc'wge c%@%%’r:‘%ﬁ 1?193%5@:0%@ a@fiﬁﬁ]%ﬁjaaf%@@g%%‘%ﬁ%y S%s%‘ﬂfoq?tm}’éﬁme is the
devi ce dn®eheds@mds, detationadf thigor] ddeS hot AR Hyih ABRGHLS "!ng cafilcCh after

the spoal control unit controls the spool braking unit so tThat ghe spool is

braked viec#iseee epsien ofthgifishigerline can bedétaged withbutreontapr wifle ther fishimerlira ne

peri ad, spo L unj ntrols the spool RQraking unjit so that the
spooI% i s[b E?ﬁalked 8?1?03’3%’%’?%“&%# ¢ %ﬂﬁg?wrﬁ@&cwrﬁ@g ‘éﬂ%’&ﬂ #R°Y second
br aki ng dfahepresdnpinvientiontiahiry déviartisdissed il &y SRKERD 0 JQuRR asfaelsti faer . the

second braki ng force changes such that the second braking force gradually

becores eh aligrdhe spoofeenirol einti centsolstheisped boaldnpurik soiat the gpool kmt  becones
dual | ' I . 1 | s b d wit.h t first
B ki ng PN e TrARRALRE FALS Glridd Ve AP BleatBriindl BinciPebbadnF RS ¢ he®

-braking force for a very
at ti t udeconfrol inst ¢antre]s théspcal diakingzaget sblthg e Gloolld vrdked |dUﬁ§% Whédonbie

mai nt ai ned, w t hout . unneeded_braking. G ven this arrangement, the distance
t hatl0 hePPdRtermiped time perod,with aseqan braking foscedhe is peaker fhantbe Spobrakingaki ng
devi ce f@fcca FlHa L Yo ' l it . of _the present
i nvention cies t heér(’jg%i% %%&glfmt gg ggg%ﬁ%h@%sstgglé@aﬂl% Sgﬁoﬁl?ﬁ)?%%g goﬁ%%l cont rol
unit degredusllydscarhes dvien steakerakieng sfnoe @ evehla sednd brakivg; foedeahitdradmspeed of
t he spool detected hy 2Q.the speed detection unit. Here, even if the
rotati on%?g@ygéﬁeagﬂégéﬁgw@ﬁgtef espeol dnbrakedwitheshiong Gt brakingdorcgfer zan be
cast W terpsidrBpdrRdidrisai nRkdy s%ﬁ RAIE ' ized BARIS, even
when cas‘![:bir%gszj irg& erformed in V\y;ﬂ C 12,?1}?61&1'9%&,[ I a Ofﬁg% %ﬁé&?ﬁ?l}?/e %@{lﬁeg%s&ﬁ%%fei s | ow
(such® asthpilltr@mlﬂlg? maitigingd withogtemnbeded brukingr@iven this itangainkht, het be har med
because éi*}%néei Sty rakigg forge .1 1. be r%guced i n accordance with the-

rot at | onAr S{dad ORIyl By cam, e@%ﬁmﬁ’fe&?ﬁ g device for a dual bearing

reel accoOifing thedpdc? BiAkims@Rade B a dbd1SeRiRSRBL kO th Akt vice of
t he ei ght h aspect, I|Jn whi ch t he second preede errﬁcnedﬁ%ti me pera%%gtglﬁanges

i n accorifaresentipyentipe isthe deviemef the peventhaispedian syivd the bpocd comtiral aeitt he

br aki i e - i ng f il ch d h tational
opesd " or it O first ARG 1810 dy3bS Forbian SR BF mPisod SefellBa bRy enced
by, Zor theapgeideletestion tutini Here] Seen3Oth ratktidithl kel chhras ileto'thé alstigpal speed

s slow. . . .
method used, the lure can be cast with a stable flight attitude at the same settings. For

example, even when casting is performed in which the initial velocity of the spool is low
(such as pitching), the distance that the lure will fly will not be harmed because the first
braking force will be reduced in accordance with the rotational speed.

25 [0018] The spool braking device for a dual bearing reel according to a tenth aspect of
the present invention is the device of the eighth aspect, in which the second predetermined
time period changes in accordance with the rotational speed of the spool. Here, since the
braking time of the second braking force will change due to the rotational speed of the
spool, the distance that the lure will ﬂjr can be increased by, for example, shortening the

30  braking time when the rotational speed is slow.

[0019]  The spool braking device for a dual bearing reel according to an eleventh

aspect of the present inventon is the device disclosed in any of the eighth or tenth aspects,
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[ 0019] The spool braking device for a dual bearing reel according i%a
el eventh aspect of the present inventon is the device disclosed i %YOZUHB
the eighth or tenth aspects, -5 2 5 MAY 2006 in which the second
predetermned tine period is in a range between 0.3 and 2 seconds. Here,
the lure is easily maintained in a stable attitude because the braking tine
due to tinevhigeihesecopd arddetpripred dimespdriodgein 4 hage béteedr @R iand 2 tsbeomdef t he

first b i . £0020] .The. |, br.akj devi.ce f.or a dual bearin

Feel - accara g UG et mamIpRG ot atle s e Doy e TS Buedor io By of ¢ he

first tOSeed)mmt:ihg@&@@fstlﬁngeﬂﬁﬁ'iﬂthéfoakﬂﬁrﬁﬂl@&ﬂﬂiéﬁ%tB?agdrgg frceTEMDIry Means and
a

a pattern selection neans. The pattern nenory neans stored therein a
pl ural i tP0] codhe spoodhrakingdevicedoha dial hhardiy teel agidritnpdon teelftheapdctisn one

ft fi ._bp.aki f fir st det I ned, val f e tension, and
oL BN 95 i LR SRS S e bERSACT oo
control m&hb@rmedds@ﬁah@aﬁ@h@éleéﬁdnymeinsmﬁﬁ patlern BBk} BE4S hal QbRd 1 n the

u

pattern menpry means. rther, the spool control unit controls the spool
br aki ng thefein bplyedity,af ¢anerobpatterns) egshiof svhicksie ldifferent abieasttie opaof the firgtel ect i on
unit.- . Ll ki or can be selected.in accordance with

fi shi nﬁ:@ﬁ&??&8%@5%8‘%&%@1?%3&%@%&?%& ISt gigtermingd tupe periadh

di r ect i oThopattefirscldction measaisietstdiR REAbITALteRAkR 1L Mol oaksct ed from

t he PI urality of control patterns. 15 [0021] The spool braking device for a

dual 1heapattsgissiaaed ndbe peiary mesosy meprs. daimthier, thasqpool captrot vt gamérodsihe

I nventi og, .l ; [ ' ' e.eighth, tenth, .

el event h%g?ﬁ%%@%g%:bg%d]% 3%%@%%%?%%@§elgéthieﬁg%ﬁﬁi “g%rltsgte g, ﬁglge%aans
t hat setan eptinead draking foedetcan be stlasted irpatcutiiante Wil fisldae dehdmias f@hfgmre is
determ ned. Further, ttHe spoqQl contral unit corrects the second braking
force inmﬁ&opfglﬁﬁlé‘ffi i the strength 2 Jieection af thewiad,diseause i copmolawiergtanyni t

controls ' i i he second predeterm ned tinme period

W th thebii%gﬁg%%%%@%ﬁ&ﬁfg@ga&?ﬂ% second braking force can be

cor rEct elPORhken (The spedbsaking ddvivegfes a did! hembispeer acoordinpeto 3qhirfeedi on

pattern, an us even. if the tension changes due to the effects of the

wi nd andasﬁpﬁ%qtfF}W&reﬁeﬂgnﬁvﬁqt@ndéﬁledg’vﬁﬁidﬁpgs?@@ i oA fhespehthetentt #14 ude and

the |ur ecledhubaspeastwiiah fikr inéfidb0Rfakiof BenaR AkinD ALK FRaligy a dual
p e I scC

bearing reel according to a fourteenth aspect Is evi ce osed in
t he ei ghpaiters, dased onevkigl thetsecand trhigng Firece saletanmasgde Furtherhibe kpodl wohter
i ncl udes,_ {.i r.akin ttern. setting nmean nd.second by.akin ttern
Rt 1 N R A A T R SC R RS T
fi rs20 br edsitgupiabégiols the 3pool biukinlBsdding tBasdcohd §rdibiemhinbd AldeRrib@r ce. The
second braking pattern setti n}gI means sets at - :

with the'second braking force. Here, the second braking force can be corrected when the

D

tension changes with respect to the set tension pattern, and thus even if the tension
changes due to the effects of the wind and the like, the lure can be maintained in an
optimal attitude and the lure can be cast farther.

25 [0022}]  The spool braking device for a dual'bearing reel according to a fourteenth
aspect is the device disclosed in the eighth, tenth, eleventh, or the thirteenth aspect, which
further includes first braking pattern setting means and second braking pattern setting
means. The first braking pattern setting means sets at least one first braking pattern that
indicates at least the first braking force. The second braking pattern setting meﬁns sets at

30  least one second braking pattern that indicates at least the first braking force that is smaller
than the first braking force of the first braking pattern. Further, the spool control unit that -
electrically controls the spool braking unit so that the spool is braked with at least one first




30 | east one second braking pattern that indicates at |east the fi r¢5 MAY 2006
braking force that is smaller than the first braking force of the Tirst
braki ng pattern. Further, the spool control unit that electrically

controls the spool braking unit so that the spool is braked with at |east

one first braking pattern when the spool rotational speed before braking is
equal t TEAngPaEIRhemthe spoolspiatiena speedcefars brekingig catal feorgregacthane ond

br aki ng t I i . | t .

or edet rneissinhel\athe 44 28 R450nk b v EEREWP LI s br aicea
I N accorsgesicie lask tHantthepiedétetmingd taaki ng pattern when a conparatively fast
cast (I ongzécast i s performed in which the rotational speed of the spool

before BPdIng Wathshisdhraking devies: dha spool Idmaker an preorsisnes with&e fistal ue.

Furt ker, ' 1 It . braki ng pattern
V\/nenlga bé%ﬁg%?%%?r\?kevlh%ﬁg Pg@/ﬁ%gg{tﬁ{@%g?%sgilggg fggdit)slpgéettrﬂ oreﬁglgqﬁ%&v&%lgch t he

r ot at i onatatispatapeedfoftitesposploefbretbeilking isugakl 1o @r igfeatte taw thderefstesighed m ned
val ue. He e’é‘l,ugtg salool '_Ilr?gg braked in 10 accordance with either of two
br aki ng ‘fj"iﬂet e, the-wep i hraked W 295ordsace with theiesgndysdlang patterh M@eB aool  at

t he beginnj ' ] : [ i '

st ruct or SRRt OLly A, LA (Bl R e ook A e PRon BB G 1 orce
even if spaslthefigre bsakirey is belomdthi predeterainetd haluep dlake, tiat poolowil beshpaled ihs

di ff.erent at., t he hegi.nni of casting, and thus the burden qn the

1 SOl e A GeE e o by B PpiSHHe T 3sspr0ansewith redeiphoual pered 2t ual
beari ng ' ; ks : Lt dae 6 ' ed in
tho. four s araoh e Bl o e e e PR A8 RS0 ¢

i ncl udeswill resunnpeetssary to sdjustagpmualbnths braking forte atenlibastingiseeffomsdd ior aki ng
pattern is. stored nd f.irst,.pattern read-out.negns fhat ads out the

- stored f‘f’ﬁlgﬁﬁﬁrsﬂi?}r@%ﬁg{l@éﬁ? lgabfffeé‘?nqé’f ﬁleﬂ@&'é’fm@rﬂ% cpgtingy ar@tgﬂq pattern is
st ored iturdshV@ee fishétthah s bt haiubs@ki ng response can be 20 nade qui cker '
conpared to when the first braking pattern is recogni zed or conput ed.

[ 00255] TIRE24lpoolThe spaal bepkira deyecetfor a dual rghrigszel avgonding to adiitecnibragpecd a

Si xt eent.h .as t..0f the present inventi.on i h vi.ce described in the
fifteent’ ﬂges%eggqte,dls\%oesre]% %g%wrpegflﬁl aﬁ%?#’é?ﬁ"%&o&’ﬁ%é&ﬁé%%%@%ﬁeg% therein
a pl ur al udiyinofudéd fist pdttcik stbhgp didafs MSwhidR bt 1e6R0OHE FRAD itfefElk fred)r aki ng
forces. The first braking pattern setting neans further i ncl udes pattern

sel ect | ofdfsiRatterread-gpiaBeans ) r@ﬁdsmtethgﬁtmd figstbrgkingipperny r Hrtienaf pat t er ns
t di L : . ' {
stored iR,4RGe kid ot dttefh R 50% bir t"g'g&&?’r %IFH%? X |r Pr&l&% {eéﬂo%g patgern

read- out neans reads. .the se gp rnofromthe first
pat tr n shde agekareamparctiés evhet the frpdebking patkdrn ¢ retogniZed or bodjsated.n

d ith_th I it f first ki tterns, and th th
br aki ng FOPEE. cARSsBbRREaNE deyieriorn dhel bearey taheeougiiovt Bxiee AS<iot hod.
the vei gdﬁtthéﬂre@énttiﬁ%nﬁ@&lﬁ tgee d&¥icd BBeSbdd ih o aRR AHBE! WhGre thdRRAdI ti on,

t he braking response w |
pattern storage means has stored therein a plurality of first braking patterns that

correspond to different braking forces. The first braking pattern setting means further
25  includes pattern selection means that selects any of the plurality of first braking patterns
stored in the first pattern storage means. Further, the first pattern read-out means reads out
the selected first braking pattern from the first pattern storage means. Here, the spool
braking unit can brake in accordance with the plurality of first braking patterns, and thus
the braking force can be freely adjusted in accordance with the casting method, the weight
30  of'the tackle, or the skill of the fisherman. In addition, the braking response will be
quicker because the first braking pattern is set by simply reading out a first braking pattern -
selected from the plurality of ﬁrs_t braking patterns.
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qui cker because the first braking pattern is set by sinply readi ng? dutM¥ 2006
first braking pattern selected fromthe plurality of first braking
patterns. -7 2 5 MAY 2006 [ 0026] The spool braking device for a dual
bearing reel according to a seventeenth aspect of the present aspect is
the device described in the sixteenth aspect, in which one of the

pl ural i t(P0] fi The spmohkiakingpheyice forsa duabbeatirigretlnecdriingtto pattentsentt or age
nmeans is._a refegrence  first braki.n atiern. The sppol braking. device
further PR 8@@% DFYSFRL Ase 335‘5{5? airned it ﬁ@teﬁ%tﬁﬁ;spetcwwlw@q&a@§ first
braki ng thapheility 6PRbALINE PaBRA SioRnRAL HRY Patfd §61b8 heafERNSereldie f I 1t
braki ng pattern conputati on neans conputes a plura |§y of different first
br aki ng fpatbreking pattesm Thesposl braksingaleivice Sorther adhndps fiagt healing Fdverpat t er n

selegtio ns. sel ec a.first. brakin attern first prakin attern from
t he rgef e rgtehg%gn?ainﬁ g}ak B’t‘:&%ﬁgmﬁb’fﬂi‘gﬁ?aﬁﬁw&’ B i) aeffnﬁt%?m ?geéﬁ%ﬁ‘fmf i rst
br aki ng raednk ©ThG first Beaklrig e @ REatRAlHEMS c%hﬁt%@@ Pﬁl@&lff?%@&i’fﬁ%ﬂﬁ eﬁ?st’f I 1st

braki ng pattern that the pattern  sel ection neans selfected from
r ef er enddakipg pettaspsftom gherefarenas fisichralting patteynit Ehie pattesn sdiectionmeeapat t er ns

stored i ' . brakin ttern or age ans. Here, the spool brakin
uni t canslgg%{é%eéﬂg{(’:%%lﬁag Hg“%%{‘?@mﬁ%ﬁ%’%{eﬂ sgﬁlftﬂgfe%érﬁmﬁ’ré‘ﬁ W&B&Pg@rﬁs, and °
t hus t hemldrhkédigputed plaratignodferst braRing padbmst e fifkt bﬁﬁﬁgﬁaﬁ%%e%%h the

casting nethod, the weight of the tackle, or the skill""of the fisherman. 15

I n d8di (e seifpyfirstihsaléing patemethat the pattemarieniprpacansselented five Gicor ed, and

thus th ¥ C educ d.the structure. o he devi ce
can be g]e%}pﬁcg i%g%.b& %{bstgggém ‘%3&%%53%6%‘%}}%@@313 S(Efrﬁ‘ﬁléll t{lﬁgﬁﬁ?i ng reel
accor di rigalting patten gﬂot@emﬁéans.aﬂpﬁgﬂlecsﬁgélhﬂal@ﬁ%ﬁﬂﬂ&aﬂ eNidceriinstolthe devi ce
descrlbeq in the seventeenth aspect, in which the first braking pattern

conput atMBRIFEHrsitaakdng patierns apd thvs the hraking foree carghefeealy agistedns 20 such

that the,.p), "Mq- ' iﬂ@g e L: orces that are
smal | er tchallftll t ele ?lfglg%ér%n%?%%g&o_ E@‘{r (gf;tg‘?gagg\eé’ %%%?’iﬁg%égl%"t@f‘ﬁ@%r e, the
congét atinadditioocasy theirkferdnee fina deakbmsptteramdy bl eotddiBnddas g st@bee
~conputation.can be shorten because the plurality of _first braking
patternscwgclg’o%@?éﬁ{]‘ﬁ# @ff‘?‘? sprcedithrdeviespap e siseplifisdol  br aki ng devi ce
for a duyabzhear mag spef braadeH ' t I3 ' he present
I nventi t)[g ig t he dgl\S/i c_erdi scl osdg 0]it %d%;@%%@%%ﬁg #S%Ir%%égﬁt%ﬁ%%%l?ée%{lhght eent h
aspect s,aspectwhihsipresent inwension ibthekienige dedcribedirstht sevegieamhnspéchdh udéd second

' tt ; ' whi .at | t b ' tt [
rored Brair SRR et solPuialich raerie remiics Re aliB L G AEHEP&PHIREY second
br akiong gudh it the piemRty dfIRSIVAGRS Pattedhs B brilnd ilaﬁce%m'aﬁk DR At fidn ALt €rn

can be shortened because the second pattern is also .
braking force of the reference braking pattern. Here, the computation process will be

made easier and the time needed for computation can be shortened because the plurality of
first braking patterns is computed by shift processing.
[0028] The spool braking device for a dual bearing reel according to a nineteenth
25  aspect of the present invention is the device disclosed in any of the fourteenth to
eighteenth aspects, in which the second braking pattern setting means includes second
pattern storage means in which at least one second braking pattern is stored, and second
pattern read-out means that reads out the stored second braking pattern. Here, the process
of setting the second braking pattern can be shortened because the second pattern is also
30  stored in a storage unit. ‘
[0029] The spool braking device for a dual bearing reel according to a twentieth aspect

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




30 stored in a storage unit. [0029] The spool braking device for EFjL{ﬂAY 006
bearing reel according to a twentieth aspect of the present invefitio is2
the device disclosed in any of the fourteenth to eighteenth -8 2 5 MAY 2006
aspects, in which the second braking pattern setting nmeans conputes and
sets the second braking pattern based on the first braking pattern. Here,
t he seco¥iedss,ak whirhghe sesond bsakirgauhtteny setiongpndand comgatehard satstthe tdeend i r st
braki ng pattern aﬁd t.hus tg-gﬁf%t rage the second braking pattern will be
unnecess Ay S PREETE Pafed g1 the HEst braking pattem. Jdrr.dBe seeAnd Brakmgpakiern inrad 5 ¢ he
St UCt Ur 6r cdinghulid t0th& SwiiPtho st tralithd biiith, ah@BRRkneIRGaG, Aideabiier obJ ects,
features, aspects, and advantages of the present invefition will becone
appar ent braking petiern sl b atinéaessang the stofagocapabiey bihk deiingeaidieatdiedd, 1d

descrd ptjqn i C t aken in.conj tion with the annexed draw ngs,

di sclgose%lggt%‘\:r%@ﬁeéﬁﬂée evé%&ﬂ#’ﬁﬁﬂ%ﬁgfedt he present invention. BRIEF _

DESCRI PTI0OBDIOF  TiHEsd dRA\YiRrBbj i3 fehnffel Sepeb hnd AWy id f ﬁ:tefjp"?& draw ngs,
re

fladed®
which forma part of this original disclosure: OD%EF Fig is a
per spect nyentipngyilidreceme appartsd 4¢ thege slalied inrthaart frodethe dollinting dethiladst

nbodi -1 h .' i.on; . 0033 i i
gr ogsl- ggc Slmqoé]t %ﬂtn’ &hgc&vegag&i H’Iecrgéﬁg’ltc lgggft#%b‘l m*édocﬁagﬂr@g’r‘ﬁscli‘,’sseg fotsaTedri gure 3

i's an exghbsik@eparfsResiciantintetordf a spool brake nechani smof the dual
‘bearjng reel of Figure 1; !0035 Fiﬁure 4 is an enlarged cross-sectional
vi ewbf the spool brakBREEHRS POOQBTHE BRASVENGS a ri ght side view of

t he dual in X 03 Figure. 6 is. ack side . view.of a brake
swi tch k[rgggﬁ:)f '?ﬁ?g&%%flg%éé?qen%ga?}éeﬁ aw’[“ﬁf)?:@'](%r—igﬁﬁ Ao of thig prginals o cont r ol
bl ock didigelasaraf t he spool brake mechanism [0039] Figure 8 is a view of a

flowcharlﬁ0 EE}O\M ng a ;i)r_i mary control process of a controller of the dual
beari ng ¥0e#t [6%]’ 1t} §DetePertive View gfadugt beering aoal irasecontined wigh a fisgcond

control @hRsBSEnidf i : roller; [0041] Figure 10 is a view of a
graph that scherrlrati ca Ie§/&l?frﬁ%{s}%rgt es the change in the duty ratios. of each

cont¥ol [I088kss Figure 2 is a cross-sectional view of the dual bearing reel of Figure 1;

[0034]  Figure 3 is an exploded perspective view of a spool brake mechanism of the |
dual bearing reel of Figure 1;

[0035]  Figure 4 is an enlarged cross-sectional view of the spool brake mechanism;
[0036] Figure 5 is a right side view of the dual bearing reel;

20 [0037]  Figure 6 is a back side view of a brake switch knob of the dual bearing reel;
[0038] Figure 7 is view of a control block diagram of the spool brake mechanism;
[0039]  Figure 8 is a view of a flowchart showing a priméry control process of a |
controller of the dual bearing reel; | _

[0040]  Figure 9 is a-view of a flowchart showing a second contro] process of the

25  controller;

[0041] Figure 10 is a view of a graph that schematically illustrates the change in the
duty ratios of each control process;

[0042] Figure 11 is a view of graphs that schematically illustrate a correction process
of a third control process of the controller; and
30 [0043] Figure 12 is a view of a flowchart showing a primary control process of a

controller of the dual bearing reel in accordance with a second embodiment of the present

~ invention.




[0042] Figure 11 is a view of graphs that schematically |Ilustrat29 1Y 2006
correction process of a third control process of the controller; Qng %0
[0043] Figure 12 is a view of a flowhart showing a prinmary contr ol process
of a controller of the dual bearing reel in accordance with a second
enbodi mrent of the present invention. -9 2 5 MAY 2006 DETAI LED DESCRI PTI ON
OF THE PREFERRETMBEUMGEIPT[IOM@F THH PREBHRREDOEMBODBIBNTS he present

i nventi be expl.ai ned reference to the draw n It will be
appar en?ﬂbp%ﬁ]t hos& eﬁﬁ?& Iefnéadﬁf’}?nfsﬁg l?m%mvm@ wilh nqy be @P?I%al{l%gwltb

ol | oWl nafaiaRens el digingl. f o SERAMIRAY Biodf slifles AR ER kokyWEN! 1 ON are 5
provided for |IIustrat| n only and not for f he pur pose of I'mting the

i nvent i odisdesutethanthd following deszpiptorbed tiod @ahbmiimests bhthepraent ivedntioh Sre '

Configuratian eel 5 Fi gure 1 nd. Figure 2, a dual bearing |
r eel SgchPﬁll%ﬁ%?qrdﬁ'éﬁ%ﬁﬁg? 8’?]&' gd éﬁ%’ thertiposg of Wﬂiﬁr‘gg srentionasiefisad i s a
round dq@thg ﬁgédagd Eﬁﬁﬁsiﬂrthggb&mgﬁéﬁté ng. This reel 10 includes a reel
unit 1, , and a star drag 3. The handle 2 is provided to rotate a

spool 12 and C@nfwusqiwe;fﬂmwehe side of the reel unit 1. The star drag 3 is
provi ded, dr [ sed on ne side.of the reel unit
1 as thel Obg lﬁ}% ﬁ%‘?%%‘%a (jﬁ?lgﬂtfapggfﬁ% E}g?%/tocﬁprf’f?geéoubl e- handl e
type andmhlﬁ%ﬂeﬁ'cﬁ‘&]%ﬁ@%@ﬂlveﬂidﬂ @@&Mﬂaruu%ﬁb@aﬁﬁ Wg&b%ﬁ chitfil. A reel

rotatively nmounted to both ends of the ann port shown i n
Fi gukde 2includes @feﬁlmﬂ,uadmn@m enchasiar drag i \Zélle)hamﬂaﬁuepkovrdeﬂltmm&atdaof a

handl e t he h e shaft 30 b nut ,28.

[ 0047] R%pgi;frzl%gg&lgg%gﬂéctﬁo %gf%‘e ?ﬁljm}u ﬂJ@eF‘é‘é&a@ﬁﬂﬁP ‘gdtf’éiilué&anple
made of dragaﬁdﬁldaméédﬁﬁtha@arﬁb siﬁbeﬂmeaéémmmras%@maf@z um al l oy. The reel
unit 1 includes a frame 5, a first side cover 6, and a second side cover

7. The fi004¢] andhedandie 245 H@Eeéaléy of e satblz—handlexppeandritasd plate-bbepedsi des of
the f hi | d
Torati vermririos2s Babknobg abTh o IRel duihls i BfH S ot BB memictenn i ¢ °

1. MhenAy Blmmdmfl?lgmretztlmeanh@bﬁﬁm dals hbwe-rsRAGdly sibaihieddd BRI QR a haR@ef i I St
si de COV(:ll'{aﬁa; |sd§l: rcul ar round i n shape, and the second side cover 7 is

fornmed w é%%enpﬁé?ﬂﬁewlgé@ﬂ&bﬁanmﬁ her. 25 [0048] As shown in
25 18
TSI Sonte Mt NG 0, Kot BB T

are di spose |n5|de t he C I"'ever™ T OHsS a thunmb
metal such as an alununum alloy or a magnesium alloy. The reel unit 1 includes a frame 5,

a first side cover 6, and a second side cover 7. The first and second sidecovers 6 and 7 are
20 mounted to both sides of the frame 5. The spool 12 is provided to wind Vwinding fishing |
line, and is rotatively mounted on a spool shaft 20 (see Figure 2) inside the reel unit 1.
When viewed from the exterior in the spool shaft direction, the first side cover 6 is circular
or round in shape, and the second side cover 7 is formed with two disks that intersect each
another.
25 [0048]  Asshown in Figure 2, the spool 12, a clutch lever 17, and a level wind
- mechanism 18 are disposed inside the frame 5. The clutch lever 17 functions as a thumb
rest when thumbing the fishing line, and the level wind mechanism 18 serves to wind
uniformly fishing line around the spool 12. A gear mechanism 19, a clutch mechanism 21,
a clutch control mechanism 22, a drag mechanism 23, and 2 casting control mechanism 24
30  are disposed in the space between the frame 5 and the second side cover 7. The gear
mechanism 19 transmits rotational force from the handle 2 to the spool 12 and the level

wind mechanism 18. The clutch control mechanism 22 controls the clutch mechanism 21
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rest when thunbing the fishing line, and the | evel w nd mechani smglizrﬁ@r VZﬁ@E
towwnd wuniformy fishing line around the spool 12. A gear nechahi 9
clutch mechanism 21, a clutch control mechanism 22, a drag nechani sm 23,
and a casting control nechani sm 24 30 are di sposed in the space between the
frame 5 and the second side cover gear nmechanism 19 transmts

rot at i onTeFROPEIOF RS ARGrRROT Of the glutg:htl@,veg H% éfb@éragmecamtsmﬁé blr@iﬁélthe wi nd

h T th hani
21110 28 M Doneae bl henl s s ERMR fh'odP T 17

The dr agsmrel:h%lmtam 28 addiidoasart éie:méemlgcdonﬁalledllbt@ké:ﬁ%&haﬂﬁnfﬁ*ﬁléc%cam@C hani sm
24 adjusts ﬂ reS| ance hat aoccurs when the ool 12 rotates. In
congollay! %‘a}ﬁe Wh

addi ti on' 88?9‘1 rzélth%td’r%‘fe&@aﬁ@éﬂaw erheastingthe dishingdineys
cont rol l@%@eéaawee@m%gesi 8 629 ddidlovprgvent s backl ash when casting
the fishing lineis 5 |spose etween t frame 5 and the first side cover

6. [0049]00A8] sees sepn i Kignwe 1] thetfreend § ambudes b pair v side plapais andfo dikgired! at es 8
and 9 dl‘?}fﬁi‘gg such t hat th are op$05|te each other across a
pr edet er dheY 2T AP %84‘3 ARFT PERRSY 2 PredatserRingd gap, and upprl andlpwerat

uni tari | yor@eanacioakne 166 ﬁﬁt&h c&n%&%gsmég %W@ @sgéé%ﬁfr;?g gu%fl reul ar

opening 8a is forned sli ht y above the cent ’A spool
10 suppo# @H%artqp@mnmau Poslightly above therenttr ¢fithe sidepblatss. tA:lSpd)(Si screwed

t h 8 As h Fi 3 d 4, the ool ort
ooy 1 SRR 050 PSR 0 R B Sl Brioehio e porvbin hat s
det achab[ojosopuntmhbwntlﬂgige@lp@,@ld}ﬁ@gle ool %ﬁ%#ﬁ? Higﬂrl'?)'}g ﬁgpﬁl@mdat I on

portion 14 that projects inward is unltarl ont central portion
of a wal FPREYHifa @S@d@ldtfﬁéﬂ@p?@dlommpqueldbtaplmbiy mouitad méthbepeanSQGA t hat

15 tat,) d ool shaft 20 i.s posed on the
i nntra? gerl p %r%&l&g éog%lgl aot}%%ﬁ? Uﬁh ‘E}’@@E@ﬁ%ﬁfgﬁ Bﬁlqtaﬁ’g\‘? gﬁ?ﬂ. thg
addi t i oncentraf portibn 6fa plaRiperth 185 of iR s%@éﬁduﬁ?ort BEMHA AL, mﬁﬂ%Q% dfh 1S

mounf ed on the bottom i.e. the side Closest to the first side cover 6, of
the bear FARINESCHRRTEANSER 98 the sppolishafi PRds dieposed gn Bebinhy perighgeldunfatd) t he

beari ng %H}%agn ai n| r|n 2 | :
preferab ﬂﬁgg i g&%npgé@él%r%ée}lrﬁglﬁa[dgﬁ %ﬁ ?ﬁ é?‘&ﬁ?%mg, t he
upper coommmﬁ imeghamisnt Rois howaed on N bote, 1.8 tﬁehﬁd@@lﬁyest | tBO BrsR8idt REver

[ 8 and 9, and a pair of front and rear | ower

erimete the side plates
(F:) onlnect i E‘fd’ er]?"‘faﬁlﬁlg a?"‘%in?‘fa“ﬁpw’@é’éd”fr ne braing 26pris ngagndr withe therbearing od
ti h I
allo '2%%‘*%3’%’%.%‘32&??%%5?#%%? SRR Crind POl s BB BHEN SR oot 1 ng

por t #bnsmiategsl. The rod nounting leg 4 nmounts the

[0051]  Asshown in Figure 1, the upper connecting portion 10a is mounted in the same
plane as the perimeter of the side plates 8 and 9, and a pair of front and rear lower
connecting portions 10b is disposed inwardly from the perimeter. A rod mounting leg 4
that is, for example, made of a metal such as an aluminum alloy and extends from front to
25 rear is riveted to the lower connecting portions 10b. The rod mounting leg 4 mounts the
reel to a fishing rod.
[0052] The first side cover 6 is screwed to the side plate 8 by screw members (not
shown in the figures) that are inserted from the second side cover 7 side. A circular
opening 6a is formed in the first side cover 6. A brake switch knoE 43 (described below)
30  is disposed in the circular opening 6a.
[0053] As shown in Figure 2, the spool 12 has sancer—shaped flange portions 12a
formed on both end portions thereof and a tubular bobbin 12b formed between the two
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reel to a fishing rod. [0052] The first side cover 6 is screwed tozgemﬁ'diﬂuﬁ R
plate 8 by screw nenbers (not shown in the figures) that are inser&ed o]

the second side cover 7 side. Acircular opening 6a is forned in the first
side cover 6. A brake switch knob 43 (described below 30 is disposed in
the circul ar opening 6a. [0053] As shown in Figure 2, the spool 12 has
saucer - sfirnge gortioan g 2a. gBret ouserspetipheral anfaee obthe flange portdopd24 owtie lefheideof and
a tubul arbeobb'gn éZb fgr d, be en the two -11 flangg pgr,}li 0 12a. The
outer peli PRy Al S5Pesse 80 Biat  faht|eap (ons8 R s inperpegmheiabside ot thej e of

Fi gure ZopesingisaPRERS s&ed daretbnt lihdMaggaPhi o%P?@fs%nlﬂa&tdWSW;ngler al

side of the “opening 8a, which servesto prevent |ine snags. 12
i s non- reithezamsle e sempitiog coupling, éxthebeolahsft 26 dtat passethpivghdhe imeet he spool

R B e e A R TR A s U L
coupl i NgcouplifgAnd StHeh ciplike Yn iR siflPaOfeySBLpIRE &%gﬁﬁé SfhpBAp ciiebe €NMPI Oyed

as well. [0054] The spool shaft 20 is préferably de of "a hon-nagnetic
netal sudplased gsgyell. exanpl e, SUS 304, and passes through the side plate 9

and ext bey d side., 10 cover 7. The .end qf the ool shaft

20 that e@)@?@nds%@gﬁéﬂﬁ Sﬁaﬁﬁﬂgg%ﬁfgﬁ?}yd@a@% no?'?lgg}egfﬂqtaépﬁh %Su%g'or ted by a
bear i ng &amply) SWIBIES ankDpaTNHRMA R thel SR IR ORI SkRBRASOUBNA fhe deBondBddl ti on,

the other end of the spool shaft 20 is rotatively supported by the bearing

26b s  ¢very. bagendeitac sprof slrafie2Qthahentends peyanddhe s@and side opveed is n t he

center t ) rther mal | .di amgt er rtions b. and-20c‘ '
that ar glf"é%%glﬁtg gﬁdr%e?rbﬁ]aebebaég ?E%gﬁ 52’8%1 lgﬁﬁlt%gn,nﬁjreeggf) 5 e‘f"gY,ef r® f or med
on bot h sditsony thetdtlerlead gethdispositshift ROt R A suPbirteditiahe bedgdeBLE Ngs 26a
and 26b are, for exanple, nade preferably of SUS 440 that has been coated

with a cHsraRsdabove spdargs diametenportasile iFfirmed imthesentgrsokibe Apaod siEifyur e 2
and 3, axdregReler tq; j: t desgri bed

bel ow) i% ‘fornmed bet v%dgﬁet?ﬁge é%ﬁ%ﬁ%@%éhralgg%%ﬁ%gr?e%%’tﬁ%g%%ﬁlgs?ﬁ% | ar ge
di antit er anuld¥tbi maep&fizelynart fermiedfon tritidendsfof Fheddrge damdiBepotdg?eh. Mot hitng
portion égg) has 35 ou(igb diapeter that is larger than the small dianeter
portion CUMES “SRar PRalRT EFEPlE gadcgr b ofdly® o0 thbhas beeRmgnet
retai ni NgLARAHIOR cdrfodich F288manf Bt ably coupl ed to the nmagnet nounting
portion 20d by for exanple a serration coupling, and is nmade of a magnetic

nat eri al [9085Tred Rogtherdmase, ras segsinligire Bgnd 3ok slagositnoounhieg pourtfoad®d afiat25 an
o ot bl nfpils 87 (R ATANIRE eSbe Bhcon T RS bOREn 30
20  and the large diameter portion 20a on the left side of Figure 2. The magnet mounting -
portion 20d has an outer diameter that is larger than the small diameter portion 20c and

smaller than the large diameter portion 20a. A magnet retaining portion 27 is non-

. rotatably coupled to the magnet mounting portion 20d by for example a serration coupling,
and is made of a magnetic material formed by electroless plating nickel onto the surface of
25  aniron material such as SUM (extruded and cut). Since such method of manufacturing a
magnetic retaining portion is well know in the art, further explanation will be omitted
' herein. The magnet retaining portion 27 is a rectangular member having a through hole
27a formed therein. The magnet retaining portion 27 is preferably square shaped when
viewed in cross-section from a direction perpendicular to the through hole 27a. The
30  magnet mounting portion 20d passes through the center of the magnetic retaining portion
27. The method of attaching the magnet retaining member 27 is not limited to serration
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magnetic retaining portion is well knowin the art, further expl aaagi g%
will be omtted herein. The magnet retaining portion 27 is a recta gﬁ r2006
menber having a through hole 27a fornmed therein. The magnet retaining
portion 27 is preferably square shaped when viewed in cross-section froma
direction perpendicular to the through hole 27a. The 30 nmagnet nounting

por t i on “PuRlNgs dudethergoypling methode mecdyasdey cheplinggn apline qoaphigiandepor t i on

27. The: lﬁggagﬁvﬁattachi ng the nmagnet retaining nmenber 27 is not limted
to serrati‘o Y 2006 coupling, and other coupling nethods such as key

coupl i nqooss]spl Therightuaakiof thedlafbeitamaamioiad2@sofwke bpool SRSGY) if GRpbieght end
of the large djanmeter portion 20a of the spool shaft 20 is disposed at a
pass t hrida@assgbiough pogionod thessidreplatet andan enmagerment i@ thehforp A pag of hat

for a f . | L.sm 24 0s fix . I i on. The
engagenane e meshelidf A1kl BRERARLGL nb g Endln ¥ bibRNBT s

di anet erthaigegdiapetet portioh 384 dichp ddbdidicrsind §gojedis olithard ek dothkideahi on.

[ 0057] Sag.? .in Figure 2, the clutch lever 17 is disposed to the rear of .
t he spodhe masial dgctions ween the rear portions of the pair of side plates 8

and 9. Thgsgl ut i ,E¥e F]na]f}ié'uﬁel%;i%clufkﬂl Fiy fsach% s?ffoﬁgg%ag Ff;thglsgog)éqlbgt es 8

and 9. engagenent s passes t hrough e sl
uni t ar i | andfbetwaed the tehr pdréiond oftthéiphievLsidd Flates Stand osiThe chftcl leeercll7ulidbs | ever

17 ere the handl e i s,mounted. .-The engagenent_ shaft 17a is engaged with
e 06 LDt hebtsen o fidnblatts $3nd Do BRGSO Iy FPegtseaonsh We | evel

W nd nmechid is [ gﬁ{# ; t ' : 9in
front of theﬁﬂsg]pg(])‘%d lﬁgl,%%ggh t eg'?‘; lpﬁ’glglcfélve Ié%ﬂ%r@%ﬁ%ﬁ?éﬁ@%?‘%% @gg[:rhe

cl ut ch | Evwherg the handlegiois endumgeds el eng@zenEnesHadividla isenmpgatwiih thesriuid B

i ncludes_a fhr%aded aft 46 and a fishing |line guide portion 47.
I nt er secIHY' WEFIAEEM 9 ooves 46a are fornmed on an outer periphery of the

t hr eaded[oabelf t 4Q.shd®8 id Fikd thd ROIGHnE Snd2RALi AN 84¢ dish26d BERSE) fhe MoVes
-back and forth relative to the side plate 9 on the threaded shaft 46 in 20

t he Bpooiwostds plaigs B end Pam frantiofighe sl | Besuth i thy 1¢vehwindinechanismelfdsdof t he

t hr eade 46 r.e, rotat.ivel upnorted by. shaft.suppor ortions 48
and 40 nBEAtach Ferp oSl pieibed B PRI il Bl PERRb B n

Fi gure 2Zthradgbsafimsiidra fiding Sne@iidyd gatiom 47 NRitdrkdbhih g @BKkal Sfootétudalir@aded
shaft 46, The gear nenber 36a neshes with a gear nmenber 36b that is

non- r ot aforipet 91? A owerperiherhe!l the fueasded Rt 4@ oThafishing knesguidawarden 47i on, the
bl g6 A9RAS, Bl0 Hhh lc li Babls e hand! o
20  the spool shaft direction and guides the fishing line. The two ends of the threaded shaft 46
are rotatively supported by shaft support portions 48 and 49 mounted on the side j)lates 8
and 9, respectively. As shown in Figure 2, a gear member 36a is mounted on the right end
of the threaded shaft 46. The gear member 36a meshes with a gear member 36b that is
non-rotatively mounted on the handle shaft 30. With this configuration, the threaded shaft
25 46 rotates in association with the rotation of the handle shaft 30 in the line winding
direction.
[0059]  The fishing line guide portion 47 is disposed around the periphery of the
threaded shaft 46, and is gnided in the spool shaft 20 direction by a pipe member 53 and a
guide shaft (not shown in the figures). A portion of the pipe member 53 is cut away over
30  its entire axial length, and the guide shaft is disposed above the threaded shaft 46. An

engagement member (not shown in the figures) which engages with the helical grooves
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[ 00591 The fishing line guide portion 47 is disposed around the peéigw
of the threaded shaft 46, and is guided in the spool shaft 20 dirécdi @ﬁﬁ
a pi pe menber 53 and a guide shaft (not shown in the figures). A portion
of the pipe nmenber 53 is cut away over 30 its entire axial length, and the
gui de shaft is disposed above the threaded shaft 46. An  engagenent nenber
(not shoia s rotathelyf ingunted pn v fshiryigrgesdapdriion fPakbletipfically fRVEShack3 46a

is rotatiy nmount ed .o e fishing line guide portion 47 and reciprocally
noves baaé’lgefloéhlfl%rswplisﬁaé‘ HE""%’&B(W A rotation; of daq spepd pfihe rotation of the

I 6. ﬁn@@ : ' ' . haft 30,
ﬁg?g gzg? f):6%01]4fi gielg%%& ]Hé%ali}pl e 31{9()@&@%%%%}%%&1 hfg? {)’L%g,gm}r?@d{bg@ﬂ :r pi ni oﬁ
gear 32 ¢oupledriedtedsindictshaft RO, awdiartubulggginiod pearTidethitanekhes whatie m&ni S

t atd vel h i.d | 9 the s d sid 7. Th
handi’e. SSRAF 2300 Beniat R To ORI B U G 1 SAFPINE §eind dhetesomtsid r ect i on
by a_ 1 obdves 7.0 YRChaag: skt 30 i¥ bihidea ath fbudiftGR Bl XRE00%: UP¥h wiGh 87

The one-way clutch 86 is nmounted between t econ over nd t he
handl e siedft-type oneriway ehiteh Yeand Briatchestype bat-waglcjuteindiht Heb we-wieclirhd| e

haft 3 i led.to the handl e shaft 30 via the 10 d hani
252 T ooat bR Gnt Sesdnd sile R 7 it hdpiastieh dOs THS B EsRar 81t o t ho
i nsi de  tisestedfely ibun@d bh ik RéndTEBIERA 30! SHONSBuM Hhhd H&dﬁé)&% 3%*1@{ fhe20

passes, and is mpunted on the spool shaft 20 so as to be noveable in the
axi a0 didragmeghaniym23ddition, the left side of the pinion gear 32 in

Gi do' 15 PRI "o T Vil B0 T UBR A SHBRE AT pile 016 S0 Reisideiiageooi s2a

that nmeshebulat ilenibbethr@nGagieor o spbot sBO D6 phByIBAd isinsiied &i fhe §hshI1Of the
pinion gear 32 in Fig 2. The meshing groove 32a and the engagehent pin 29

f or m t he'beft20sR apin bampyeabain theatadiitscton. I addities; the defeddpafthe pmi@2b i s

formed ig.tbe; ; .90 t inion gear 32. FEurther, a .gear
portion 209? rgtﬁ ng?hlgg&\ria\ln{l%{ﬁpt &emr?glgbr‘lu 6%%“@%“? cpgiahiliEes ﬂnf’ﬂéhersi@%t end of
t he 120 pplatedrbygebeariag 33 [RGB }idd prated. UA GheshRitdrelveriRs ol hBhedvitiiGb udes a
clutch yoke 35 that_noves in a direction that is substantially parallel to

the di r SPBPETRNRIN 38 Tapers) ndbgleft epd of theavimien gear 3240 8ig 3.oFbe whshing ut ch
control j LRl r Ln hapi .(not shown in
the fi gué"éii?”ﬁﬁ%’n’éﬁ‘%%@i%?% B O N s

r ot at es copstrictedtpiostidn 32 isifordiedgn diercentrilqrtidi0GRE pihha 32, ieurfieAta ol
mechani sm 24 i.ncI3 des.a pl ural |{l}¥ of friction pl alt)es ngagnd a braking cap
52. The ¥¥fBYTSH Bfﬁ%@e eSaPE P SR T ¢h ivBrmed prteaizht prd ofgBel shaft 20.

20 pinion gear 32,

[0062] The clutch control mechanism 22 includes a clutch yoke 35 that moves in a
direction that is substantially parallel to the direction that the spool shaft 20 extends. In
| addition, the clutch control mechanism 22 also includes a clutch return mechanism (not
shown in the figures), which activates the clutch mechanism 21 when the spool 12 rotates
25 inthe line winding direction.
[0063] The casting control mechanism 24 includes a plurality of friction plates 51 and
a braking cap 52. The friction plates 51 are disposed on both ends of the spool shaft 20.
The braking cap 52 adjusts the force with which the friction plates 51 are pressed against
the spool shaft 20. The friction plate 51 on the left end is mounted inside the spool
30 support portion 13.

Configuration Of The Spool Brake Mechanism
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The braking cap 52 adjusts the force with which the friction pl atézes P%Yagﬁs
pressed against the spool shaft 20. The friction plate 51 on th

is mounted inside the spool 30 support portion 13. Configuration O The
Spool Brake Mechanism 2-5 MAY 2005 [0064] As shown in Figures 3, 4, and 7,

t he spool brake mechani sm 25 includes a spool brake unit 40, a rot atlonal
speed sel¥96¢] 41 ASaShQWOGIh Figursi3o#, andi %, tik2spoahistak ipedifanist 25inckuabs &nob 43,
The spoo 12 and the spool

arran ed between the spool
shaft ZOépﬂkﬁLﬂ}é?%Pg% 5197 %B%@&P T4, @&%&P@%H@F% apd dhe hrgkeyppl i ed to
t he fi shévigehl koe8.-435 THE |y, | s the
spool brake unit 40 \Mf[g a%ﬁkgﬁlgﬂtgb%aﬁl% rgtvﬁéeﬁ?ﬁer @112 an(aggﬁt)%ograke
switch k%ﬁ?&s%m@bomaésmﬂsmsor hbdetleqhteﬂsroalthatgs apphé@ﬁath[:ﬁ@ﬁﬁk lihbe spool

br akez u n rically controllable unit that brakes the spool

12 b? gggféergﬂjnéon 0& %F]teﬁm ﬁ%’e iﬁti’ bEﬂlFPﬂlmfid Wthm§éﬁ of a

rotor 60cightdikia@idoded ndhe 1AL s@trlﬁw&sﬁw o sBfeciiit Ialg Mikihg 03- The
aroun

rotor 60 includes four magnets 61 dlspose 8t 20 in
the rota®P@%fal direction. The four coils 62 are di sposed faC|ng t he outer

nas o REESLI | AteRpSs ke BRAORE B B Er ot iIEsie 5o ot Bfeedbemodio (e |
swi tch elzbe géneﬁa&mg% IThe rs?ckﬂ kaIdetunﬁQtOQE @&ﬁfosreﬁ' Bf SRAG 60t %ot%%gds t he

actiyati n and 15 deact i vat | ng | ow of electtricity generat
rel atq ved @@?lSWHCIB@PW@EWTtSﬁ@tChﬂQﬁéBs The totan@0 inelmdeofour Bi2gnets G the swi t ch

el enent engrat e t he.sp brake unit 40 wl|l
|ncrease&|§% gﬁg%ﬁgﬁ%&goé %ﬁ&?r%@ ﬁlﬁd? g%?éiﬁpﬁgl%%\f??rfﬁﬁépgﬁ@nt 63 has
been act divtsed facj3h6 butthperiphiry staBOR)Sr (DL afd ateRBridIRL @fin&Qedondi SPOSEd
side by si ﬂt&r %Bthe 20 circunferential direction. Further, the polarities

of the nd¥\ enyds of the plality| of geriadlyrdognedied cofly 62 mﬁgcmensctaitoahe

appr oxi C that f r et ai ni ng
ort on el Ghaf¥SC ThY shf bRk PR R e D0 oy A e 1 &
crosk s e@anMﬂng\thQﬂD\p of pbm:ﬁmyl aderdtad By ﬂﬁ)@bﬁn@é rdt@kﬁtﬂeﬁﬁben‘%ﬁ@'m'aﬁﬂﬁsf
surfaces d@ thli ,({:]- “RCﬁ r. The inner surfaces 61b are disposed so
_that the§/16%ﬁ £ ol S ising t g'ﬂt?@%é?r Phe b'@qugtfetcalgewatﬁébﬁﬂmt)oolhe
magnet ritiré GhiDgo AL td Eﬂ!hﬁ é}%{%ﬁ

magnets 61 are |nterpg§e33@%ealta\§\%g%%§ -S ! 2‘“ &xtsglts egm&: Eg’i)ﬂ?‘?enbers

65a andb%lﬁctlvﬁé@d are made of a non- magnet i c metal such as, for exanple,
SUS 304 1ofe) CaRmTRINGLR.B%. AL S50 . ARnede Rl AL D o o0 to the
gnet i ng p [ _
20 czrcumferentlal direction. Further, the polarities of the magnets 61 are sequentially
different. The magnets 61 are approximately or exactly the same length as that of the
magnet retaining portion 27. Outer surfaces 61a of the magpets 61 are arc-shaped in a
cross-sectional view perpendicular to an axis of rotation, and inner surfaces 61b thereof
are planar. The inner surfaces 61b are disposed so that they are in contact with the outer
25  peripheral surfaces of the magnet retaining portion 27 of the spool shaft 20. Both ends of
the magnets 61 are interposed between disk-shaped and plate-shaped cap members 65a
and 65b that are made of a non-magnetic metal such as, for example, SUS 304. The cap
members 652 and 65b are non-rotatably mounted to the magnet reteiining portion 27 with
respect to the spool shaft 20. Since the magnets 61 are retained by the cap memhers 65a
30 and 65b that are made from a non-magnetic metal, the assembly of the magnets 61 onto

the spool shaft 20 can be made easier without weakening the magnetic force of the
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respect to the spool shaft 20. Since the nmagnets 61 are retained %St HﬁYCﬁmﬁ
nmenbers 65a 30 and 65b that are nmade from a non-nagnetic netal, ‘
assenbly of the nagnets 61 onto the spool shaft 20 can be nmade easier

wi t hout weakening the magnetic force of the -15 nagnets 61, and the
conparative strength of the magnets 61 after assenbly can be i ncreased.
[0067] THegwitsohod thretomparativh strbmdih oBthd nsagnéta 6 afibr dshenbiggaebs 61 in

Fi gure 4. and d the bearing 26b is 2.5 mmor greater. The cap nenber 65a on
t he th%11 8ﬂéiof Figure 4 is 5 interposed between the step between the

| arge di t7 I Priet givrk I t unting
portion ?Eﬁ ];nd thglér?’ggﬁgt re{lg%eﬁgﬁggr &% %ﬁ%@g&é@gﬁ@ﬂg@ﬁ

| arge di hﬁ’?@tﬂsrzﬁb@‘ﬂﬁmbﬂgreatm ﬂn@camgaﬁbeﬁﬁjummﬂmqmrsidemngiﬂehhgn ts the

ht f the [0068] A wash ber 66
moantod. AP PR fiet PERT 0p s BmesS Botin 2010F e podebabatveen ¢ he
Cap menbaid tﬁéliha@ﬁ& hitiag 3oida Z%Q%d-fﬂhem\ré]‘?ﬁgfe'im EBBhiA%7 STheTpge T om 2

magnetlc mat erial formed by el ectrol ess Ing t ce of an
iron mabdreen thedage disnsRE@ortisingtOe jand ﬂtaanamtmnummrmn&ﬁzmdshﬂhﬁ& thened by,

for exa L@‘ r et ai ni,n Ing 67 that is nounted to the spool

shaft ZSH aﬁf‘m% en%gﬁﬂj@ mﬂ’l‘%?é $ably has a thickness between 0.5 mm

and 2 mmjo0sRH thaemsﬁeefneﬁib%frss ﬁsrm&h}ﬁé&fafthé& fhﬁfd{\@ 143% of the
wi | |ff|c&ﬁ)t %{% theg

outer diameter of the bearing 26b. It earing
26b i sp@@weﬁbﬁweﬁh@e@g 6 §5h Ul(bé]@&mrmlﬁbetﬂmmhsﬂm&nmberms is

arrange sher. this structure, if wll be
diffi culni'?1 ? %Jﬁa%ﬂ &a&eﬂ’? Igleﬂz?\y ee?g i’ﬁ%%f&lfel B}?“Pﬁgh%ﬁrf@? 9%%}\‘“'%% spool
12 to r omatema]/\hEh ak BECSF{@I@.te) 17hé rasher @RInyber 86 alrkAthed® fbr 'eﬁiaﬁlgl% nets 61
are di Sp% ed_nearby the _bearing 26b. In addition, it I'so be

di ffi cul 24P f%@lﬂﬁél&&ﬁﬂdhazmbntsé&ﬁs spe iwhaf} %ﬁhmwmhsemhﬁ:eﬂtﬁ@t ance

bet ween Lhe. .nRgns b |s rea 0069] A
sl eeve 6% un%itc]i]@on t%’g{‘?%ﬁlgfsaoer %2 éf]?ea erd’#mﬁ %8‘6’8? 12b in a
posi 13 onb¢t1waen 606 and ﬂh@/ormgmamer&ﬁamaeﬂoﬂtﬁe Béa@ﬂhg nabl v widr diffRtdmagnetic
mat eri al , forned g%ﬁ Sl{(irol ess nickel plating the surface of an iron

mat eri al PEREAIRE2 R e @%ﬁﬁcﬁkt@tbﬁcowam@@%d@@mﬁbef i xedly '
at t achedadghgeR@ni STRE m@@iéﬁ@%sﬁér &urél@ th(?s{ sutugﬁﬁ %llﬁne d& ftb ng %’f 53 Sui table

fixing unit 'such as press fitting or a magnetlc
sl eeve 631ag@et$1613tsdmd aorsrpp@ltbnﬂ’ldné)ﬂm@gxﬁﬂie&p%l 12€tb@@ﬂafehﬁl@dn tHeRsioRt2 @n and

brake e f an are ..ncrease eca netic flux fromthe mgnets 61
convergeﬁ ng] ﬁ%gaggen lfﬂ} egsh@ g }sgo %earbythe bearing 26b. Inaddmo% it

20 will also be difficult for the bearing 26b to become magnetized because the distance

between the magnets 61 and the bearing 26b is .2.5 mm or greater.
[0069] A sleeve 68 is mounted on the inner petipheral surface of the bobbin 12b in a
position that faces the magnets 61, and is preferably made from a magnetic material
formed by electroless nickel plating the surface of an iron material such as SUM (extruded
25  and cut). The sleeve 68 is fixedly at'ta.ched to the inner peripheral surface of the bobbin
12b with a suitable fixing unit such as press fitting or adhesive. When this type of
magnetic sleeve 68 is disposed opposite the magnets 61, electrical generation and brake
efficiency are increased because magnetic flux from the magnets 61 converge on and pass
through the coils 62.
30 [0070]  The coils 62 are a coreless type, which prevent cogging and make the rotation
of the spool 12 smooth. Furthermore, a yoke is not provided. The coils 62 are wound into

approximate rectangular shapes so that the wrapped core wires face the magnets 61 and
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30 [0070] The coils 62 are a coreless type, which prevent cogging agd ggkf
the rotation of the spool 12 snooth. Furthernore, a yoke is not .& vMAE 42006
The coils 62 are wound into approxi mate rectangul ar shapes so that the
wr apped core wires face the magnets 61 and -16 2 5 MAY 2006 are di sposed

inside the magnetic. fields of the nagnets 61. The four coils 62 are
seri al | yN iSRG iHHe thamagottie Geidotthemesneiaph Tomive el ot hsiadi t ch

el ement S3nedk ' r t ot at | | direction of the
spool 12 in%cogg?g(?gﬁggg&;s @%%tofg[;ée(%gﬁ 55 dgﬁtq}ilea%%& e@%ﬁ%@ﬁ?v i'fge\%ﬁnf%ézr%gpect to
t he spoohreticléngbe smatidnat dirdusiot iof tirnpeoligt inRefckhged tat bresubdatRly> 61 a
of the ma%nets 61 and the coils 62 is approximately uniform Gven this

st r uct ur@neEiEc with sespest fa the spre! shafti20 sgshay the distanqehshruecs tha owlern sunfacesot at i on -

can lge ugyisf gk ' ' T + ' . .0 _Rplace a
di sk-s h;ﬁ;}gd&gnﬁg dﬁ"%?%%%”‘il?ﬁ@?g% C%%Sikq% %%#@g%%ay ﬁﬁ‘t@@ &?r‘!aegéfnéfs‘g%"%ﬁ%ﬁ?‘ gneti ¢
][rat e(r]I : algwthehf]@g,ﬂmf anils @ g tlee lélﬁgiﬁtﬁﬁﬂdl?gngtrhﬁtighlgaé b?' h%f&ﬁirlljr ma{ci!ﬂ’diﬂ&t ﬁ9 i's

i xedly ;attached, tq a circuit board., 70 escri be elow) _that forms the
spool T ot hechRr il §aiefe hed inplage by.a iskhined #pd phate-shaped 6pil holderfr thads .

i1 ustrahegh v atﬂbn%%ﬁc kGl bikh A fé)ﬁ@xzﬁﬂglg,w %&F mcﬂ’liel.}ige 6 JiHs. the

four coils 62 are eaSily nounted to the ci oard because the coils
62 are nsldurdd ivhxedipattashedrtigmeituit boaid 7h@esteibed Beloar) chdt femvagngloot 1 ux

Sl 12 B s e
i ncl udeserdéab sBRARR] ils 620 TAAE, ahd Blur e&gﬂ%ﬁr@gatsﬁg%%‘;ﬁé@%%@&&ﬁﬁ%om .

transistors) 63a that can switch on an eed. e serially
- connect el kaspuss thocals$2conmevnied on themmhmdgmitio cbd hnident9,ahd tivemEREL63 a.

"The swit I nt 63 i so.mounted.to the,circuit board 70. [0072] The
rotatio nlglp" %ﬁ%&ﬂf@& egsr 612@&9%% b&iﬁ%}mﬁ%‘? {’%‘B?E%t]hg ,Co‘ilﬂ?@ﬂ é@csir%?ﬁiet%é 2el ectro-
20 opti cadn-swgdetib nidiaiali ncl udes a light portion and a receptor portion, and
is fixedy attached on a surface of the circuit board 70 that faces the
f1 arlge 7llon Thaswich lemepiddl ingtadespforresamiploytwppartiéel mofitiecied R Tked| y
attache [ j rface.qof the flange. porti 12a . a suitable
et hod gﬁ% %fls%df){r}%y"lsfs:’t Oﬁg’, éj%pt%#yﬁaﬁawggg?ﬁl %?#aggﬁjﬁgtsgﬁﬁ? ea?e?@g%/ecti ve
plate, amideset vdb Rars ednecied bd ¢th drdih winhall 6t she THe@RitcROr ti on.

Si gnal s flromt e rotational 25 speed sensor 41 allow the rotational speed
to be deflEREYPIdpalspmoupiedde Bie drghitbeerdgft i ed to the fishing line. The

rotation ee i : cthon unit, -which is
or e of O7ERCEde SiHnat dndel s PP eftplods SBEGARHIS FTEN MO Moo piotl
ar r afyedopsmalwrdtrhithe indibdasgdighoporiion add a rekpiohposipaodndliz finedly kfhegar

surface of the first side co 6, so that the
on a surface o ec%rcmt boar¥137r0 that faces the flange portion 12a of the spool 12. A

read-out pattern 71 is fixedly attached on the outer side surface of the flange portion 122
by a suitable method such as printing, applying a sticker, or attaching a reflective plate,
and serves to reflect light illuminated from the light portion. Signals from the rotational

25  speed sensor 41 allow the rotational speed to be detected so that tension can be applied to
the fishing line. The rotational speed sensor 41 functiqns as a speed detection unit, which
is part of a tension detection umt The rotational speed sensor 41 is arranged between the
flange portion 12a of the spool 12 and the rear surface of the first side cover 6, so that the
rotational speed sensor 41 is not exposed to the outside. Thus', it is possible to prevent a

30  decrease in the sensitivity of the electro-optical switch that occurs due to the surface of the
switch being covered with liquid sprays or crystals of salts.
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rotational speed sensor 41 is not exposed to the outside. Thus, éd‘i v §
possible to prevent a 30 decrease in the sensitivity of the el ect iﬁﬁ @Qﬁi
switch that occurs due to the surface of the switch being covered with
liquid sprays or crystals of salts. -17 2 5 MAY 2006 [0073] The brake

swi tch kn 2 43 i s provided so that the braking node can be set to any one
of - ei ght [Wédk| s Thabrakeswitchkneh §3 isqpgovideds®that fhe biukidgamedd daafbekso 43 i s

13" Pl caborBRt B8 ek Bls, IS BER 1 PURRST ool tiikewitsh ok 41 Trabuclar a
synt het i moussd to tha rspbca SRt pos AT TheHrakl %té]ﬁklﬁbr@qﬁclﬁéesgﬁrr ?Jtm%\gan g

p05|t|onegﬁ*n the center of the knob unit e rotation
t he knob? figkshaps &nebumfﬂathatysm@ctqﬁcamthenmsm end diratgtionshikh G tignid | on 73a
. sur of the knob unit 73

t hat g£xt n th

t hat 3|es %)%%%sfelg& d‘ﬂjé) S§1€8§‘5 ng e %Pte %?qbr?ﬁ’t“e{ gt Pttt andon 73a

i s concathe knob siiafe arenuitatilyeked bmsht ﬁtﬁi’dmgmtﬁlab?gﬂ{gn%@ RA$ ¥xibRgoPer at e.
10 [0074] An indicator 73b is fornmed in one eénd of the kno portion 73a and

is slighty ardc‘é ongthg autergrfase pbthefkneb tait @3 thee is axgiosedumtheb@bnmge f or med

WlthaUGHf'ﬁ{ feLimeter. of the openin in the first
cover 6 by a sul Tab r%@th ﬁ y@ﬁ%ﬂ’ 15 SORCAYS Higshgpes Iaa]%egiﬂlf&%?ke Any
br aki ng smd:élmabétﬂeeassedoeprﬁiﬂe and set by rotating the brake switch knob 43

and 87%] g?\'l dicator.73b with one of the narks 75. In addition, an
15 -i ent at | CReF 36 fpenwmmemlpﬁﬂemnbpmgﬁmm stightishe back

surface J h rinting or with
a sti ckeétgncél"{tbg Eli%ﬁ “#?th}?agﬁ&xﬁlggﬁﬁs%gz 3 u (f%%bﬁ (f)tm[ P8CNGt at i onal
posi ti onﬂl‘eﬁndﬂhepbmmlmr eﬁ\ihtemlpekagﬁa #Bthe ifir@.covitd 12 SABbRImethdEsRhaki ng nodes

has been sel ected e.ide t|f| ation pattern 76 preferably includes three
types of PEBIECAY ‘%%&&%a&%‘? ingmqdgicap ge selpsted mﬁ webntatewg thgbiake and. 76¢

in the Z@chﬁq@bbqeahdﬁhfrgqﬁtﬁé‘mdmt‘or 07?5 ﬂP@r}et g& LS. t,b?&éi“at ed W' th

hat chi ng on_t he | ower ortion ure :
m r ror edidenificatien paftern 764 ﬁmmsd Wlﬂ}htumﬁhﬂ sﬁaﬁﬂg‘hﬁh thﬁ%h&l@itﬁfa@@bf th8 knob

|IIustr e |ower t portion of Figure 6, and is,
for examﬁﬂggﬁ%ﬁgrrﬁe@ﬂgfm%s pRe 8’n g‘?‘ CIF‘“éf Thetdé?ntlﬁwnniattm
di fficul 'l@/ls uIétEtotd&tdcﬂthl@&Maﬁéﬁhl paﬁﬁoﬂ 81 the bl sak 1% Cﬁllaf;[n%r})l ng in
Figure 6 nd.is, for exanp % ay pattern t Fl’ S onIy

appr oxi nke gﬁ}“‘%ﬂdﬂ? %‘fha@ h@eﬂ ﬂe!ﬁ@ted ddentification p:tfttetdﬂﬁ mr:fgi'ablj ekidss of

braki ng g,R ] n .b | fi t onbl nati on of

t hese thr eeq?@pg)\sf?% ;t?}teegﬁ)%& ;{%tt‘?g@"?m% %gt%& a‘@)‘ﬁe ththe pat terns
763 20 7Gotminaltdiecsane Thokies: pasierh 16a issN@Qrad it %atchh@@n&ﬁﬁo@«%{:iéﬁsur face of
t he knob lf_g(lntogﬁ may. be_ used as i s and a separate

gure'6, and 1s, for example, a mirrored surface that reflects light. The second
pattern 76b is illustrated with hatching on the lower right portion of Fi igure 6, and is, for
example, a pattern that is black and thus reflects light with difficulty. The third pattern
76c¢ is illustrated with cross-hatching in Figure 6, and is, for example, a gray pattc;m that
25  reflects only approximately half of the -light. Which of any of the eight levels of brakingl
mode have been selected can be identified by the combination of these three types of

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

30 [0075]  The rotation shaft 74 is mounted in a through hole 13b formed in the wall

portion 13a of the spool support portion 13, and is engaged with the wall portion 13a by a
retaining ring 78.
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attern need not be formed thereon. 30 [0075] The rotation shaft 7
ﬁount ed in a through hole 13b formed in the wall portion 13a of tgeé j"ggol2805
support portion 13, and is engaged with the wall portion 13a by a _
retaining ring 78. -18 2 5 MAY 2006 [0076] A positioning nmechanism77 is
provi ded tween the knob unit 73 and the outer surfape ‘of t he wal I_

portion Eg’gﬁbf hBOSENE Bgpwaism PoistirovidedbetWhen the knob uait fyjandwbehani sm 77

iti ' 43 at a position of the eight |levels that
DSt L1 On sy RSN WA AR IOR A1 LR oPSSt Bheh S Al 5,28
knob 43 msclanisnd a7 pekitidiiseh@naks widhehobrBhaRips8tidd of e ?Ev@l?rt’ﬁ’a?' tioning
pin 77a, ei%ht osjtioning holes 77b, and an urging nerber 7/c. The
posi ti onfHEF Bﬁ’rhiot? ¢ prekipgappdegendrgencragessovadiwhertht ibrake @ uch knotedB isn t he

: bt . Th itionin | es .77b . .engage the
? ?gko?u{ %’ggtg%guﬁt“% lgtﬁlltir%ﬁ% %Q%;%I:ﬁ?emfpg?ﬁéggﬁé%t O‘é‘?lg fg‘??%rreﬁg PPHEOYBEI t i oni ng
pin 77a holem7 b, bheapoging wanbg 17| Ghe pékitioliAL pROBIatit SIRLALA M §rcbbéaellS a
r od- shaped .10 er that includes a small drameter head portion, a brim
portion H%fypﬂagggqgm&ﬁéq@‘ﬁb@%%urfapéofﬁ!eé@ﬁ’bvhiéﬁhhﬂlimﬂi@hggtlim,ﬂbnd a
[ L O : .tion s ornmed into.a.
Perm spheci sy Heimet RS Bhe f 7k BUAL RPub e REER e R PR ssea
porti on PR 7stowdrdithd posummixtgﬁdrespﬁmj achg pokitivaing paﬁgJari@lh @:%hr?pﬁ?vgr ?h ;he
' i tioni hql 7(p.. rmed in a spaced rel ationship
fe :a%h %%Qgéé}né‘a%%ﬂyﬁﬁwlﬁ%gwﬁﬁ@a@ I§>rt1@1,faibﬂgupcgmn@ h@m?g @ﬁmeﬁTrlethat g
' ' ' . rfa e_wal. portion
15 o of e Eapom S HRUD otoh St danidl diiieuih sfion Thedlead PR ¢ For mec
so that formed ivielabaméiphddial shapk. @hé gositidrihg piny77afis mbented fhihe FEsekeed 75.

; ; ] T H
ci'rou ¢ TB9ar A5 et SGR Poireetturd ERaprdOn D dhe PEROppS BBt ed {0
t he surfhsies Db 4B €orsfRdGh a sBfdes Mﬂﬂfrfshi@?ﬁra'f%sﬂaig(? F'l%{ilirlrggfénﬁep%z h%g%eon the

portjion 12a of the spool 12. Further, e cont 'S provi
circlit Byedtyhdd arquod7is) pamwhenyrafitle thoouBhduoieksbdn dirdouter sulfeceofrthelistaliboar d 70

[ - Sh ring- shaped strate having a circular opening in
the cont B UPRAFBar e S Fﬁ&ﬁé}ﬁﬁ%liﬁwsﬂwf@h%%m@ﬁ@% { the
bearing thedndicmoelibomilndich vath s oFddeibitdhadkt 745 substantially

cgﬁc:antgr' 1th the _splggllg_hshaf%h@zo. Tr}e circuit board 70 is pr ef_erabl y
attac hedtoﬁgﬂ he R“‘E%Flg ta;Figures 3rand de thsfspedlecondl uniiot?t indndés3he ofrcitihe spool

SUPPOTY 89530k Bt SN Sy S B pol BeS T

with screws, then a jig
20 support portion 13 that faces the flange portion 12a of the spool 12. Further, the controller

55is provided on the circuit board 70.
[0078]  Referring to Figures 3 and 4, the circuit board 70 is a washer-shaped and ring-
shaped substrate having a circular opening in the center thereof, and is disposed on the
outer peripheral side of the bearing accommodation portion 14 such that it is substantially
25  concentric with the spool shaft 20. The circuit board 70 is preferably attached to the inner
side surface of the wall portion 13a of the spool support portion 13 by screws. When the
circuit board 70 is to be attached with screws, then a jig that is temporarily positioned on
the bearing accommodation portion 14 is used to center the circuit board 70. The circuit
board 70 is then disposed so that it is substantially concentric with respect to the spool
30  shaft axis. In this way, when the circuit board 70 is mounted to the spool support portion
13, the coils 62 attached to the circuit board 70 will be disposed so that they are

substantially concentric with the spool shaft axis.

..-]_9-




t he bearing accommodation portion 14 is used to center the ci rcui?,f YjZUUE
70. The circuit board 70 is then disposed so that it is substantFa C@A
concentric with respect to the spool 30 shaft axis. In this way, when the
circuit board 70 is nmounted to the spool support portion 13, the coils 62
attached to the circuit board 70 will be disposed so that they are

subst ant (08P} c dtranince themitchitboardsiioie mavinseitonasusface dh2 sfooMppdR06 [ 0079]

h d f f th |
suppor . PSP Tadta 56 e ThBecciting 121 ahie SprstiRoRs eois o momeedpoBhd 12, ¢ he
coils 62&@@@ 188y 8F BidR6kor 5@%&%&%%5%&9&%&@@ﬂ{e9:§r9ﬁ ﬁgarﬁalﬂ Eﬁv%l getly

attached to the circuit board 70. QG ven struc ure, rethat
connect sSttustire. leard wire vt conmectsitheenits dcar dhe7@rovit Ibba1|d6705willlrmsec essary.

Furt he d.insul at th s 62 and th t board 70
Can pe  uiiRAESES FRRY: Rl D BSREM Bitiedoibe ok Gt bl G MBI 70 o |
board 70caibeaeledd. Morbhier SRRE Lthes&ﬁlstézf%ﬁ’é 'oHﬁtec?r?b the e Ptraléég 68 afi el

nounted to_ the spool support portion 1 y only attac Ing the clircuit
board 7otortge sppsl morsmpbhrthe g:olstﬁhanb@m@ntednotﬁu@oatrsupp@epanbn 18he spool

3 4 and P ARERR PP See Yo B RS et bbb o i
. crocomm@emaﬁtothe@pdomfm@e%sm cWeé§f}vale§éc and an 1/0

i nterfac 55d A control programis stored in the ROM 55c of the
conttbl 1 1088E A sgen ps inFigiaxd and 3y the conthler é&m@fﬂr@xampbecd@n;aised of

processe r.d t | evel s of
Phe br sl Ao earah b dRep i GEERSE ISR S RO 356 Brch oG #edin is
addi t i onA qonslgirogratniie stob@ intIRNROBN 58HGF the baitidRAbS %@%@t a@%tﬂ&g)

br aki ng &;gde are als stored in the ROM 55c. Thus, the ROM 55C al so serves

as a tenLEberepUE Y P?l @ke prosgssanidescribed bplomé in agedrdspcowith padlt afithe eightr age
it T {1 d t fi
units. TREelk BF Helb? ﬂgﬁ%&gggmnﬁl%r Sd][qdl ol %saﬁ?r, | en i fi ﬁa%lbon sensor

56 for detecting t ot at’i onaf "posi 43 are

connkct eatlditior, peesetontucs fdreensiin addrromﬂdhillspébd duie g gatma%%g@&i% ﬁﬁ,E@scﬁf’a lO}‘
e controller

the sw t%h %0 g_{m 63_ re connect ed to the controller . _

55 cont r 9P HHE® st E' the,ROM 85¢ flise s9rves asipeamsi@apastern spstingoal  br ake
unit 40 ifl fRERRNSEs by PVW
(pul se wi dt h_nodul at ed) si gnal ggﬁlﬁtsls%fe?ﬁ@gﬁ@:&kfo?e%ﬂg%?smeééﬁ%cp%pa ‘471000
seconds identificatien genser 26 Bt dbtgctitethe ontttialal posiisraat thelbae kWRch bejholwy) . Mre

specific controls the on[foff _state of the switch
o erent -85 bl B doRbu it 30 18 23465 nt ey e BEDf o dhe kBt ity
ratizis Delein63dt behricted 1 tlelcBn@blIdS. ThERodtbilohsS ChuddidR il ement 63
is tamed on. In other words, %/ ratio 1's expresse
of the switch element 63 of the spoo brake unit 40 in response to pulse signals from each
. sensor 41 and 56 by PWM (pulse width modulated) signals having cycles of, for example,
1/1000 seconds that are generated by the control program (described below). More
specifically, the controller 55 controls the on/off state of the switch element 63 in the eight
25 . levels of the braking mode with different duty ratios D. Duty ratio is a ratio of the time in
which the switch element 63 is turned on. In other words, duty ratio is expressed as
Ton/Tc, where To is the time in which the switch is turned on and Teis 1/1000 sec. In
this embodiment, Ton can take any value between 0 — 1/1000 sec, in 4/1000000 sec
increments,

30 [0081]  Electric power is supplied to the controlier 55 from a condenser element 57.

This electric power is also supplied to the rotational speed sensor 41 and the pattern
identification sensor 56.
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. TON'Tc, where TONis the time in which the switch is tamed on and Tc i@ 006
1/ 1000 sec. In this enbodinent, TON can take any val ue between 0O !‘i/ %(?
sec, in 4/1000000 sec increnments. 30 [0081] Electric power is supplied to
the controller 55 froma condenser elenent 57. This electric power is also
supplied to the rotational speed sensor 41 and the pattern identification
sensor 5E082bo Referipgnowe Fignes2d, 6RefdeT, thayptieovidentifdation essdr, 56is and 7,

th tt -4 i i 56 i i d d { “ead t th
e on?t BEide S biobd SR B Gpesichpaldyan. i+ 1050LSiF IdBication 76 f or o
on the bpatersws famed of tidack @&Qadérﬂftth&ém@funﬁdm &%ﬁma@@&i‘f& KpRs43.  The

pattern identification sensor 56 is conposed of two electro-optical sensors
56a and Bhepajteanidantificating senspr 3his camgposedradidep tetectroBipticat lsesbrscboaphil c al

. ' d h.that th tically aligned
oot 0 oTO R a et arfd PRI P b kg o S 0 S0 S of Lhe
spool s ugisposed pashtthatithéBare VeRihIngalileg $n %%fhe%f%@@u&ﬁ%ﬁ?ﬁd‘fﬁ&k thikst Ne wal |

portion 13a of the spool support portion 13 such that they are vertically
al i-gned, lnartieg 1ol dhemopbsuppoit pattiondids Ofiswiizhodesd 386bd flde aequi r e each

pattern ] h i ght, |l evel s of the hraking node can be

i dent i fi% g‘éﬁ%hlzlg'&gﬁg%cﬁabogﬁ © %’SP%WPP%?PP%QHHQQ“IE%&W{ Y M EEI Bes of

pat t er nsalighad,-andGtlowlthgelectrd-optidasdn@b 5k B 56 RGkikOEhch Fhlsm 7khe :

el ec]tcoro-?%ti al sensors 56a_and 56b serve as a pattern selection unit wth
ont Ot

t he I ffreéﬁ‘? cight leyds of the brakirgmede eastheddentifisd s mill 56 desaritieds6b ser ve
as first ) - ni-t.s. ,15 ;[ 0083] ,As sho in Figure
6, when ?ﬁg&”l%%ﬁg%gpﬂ%gﬁﬁgefy%@??ﬁ%&gasgg?gé%?lg% }llfl"f‘?é‘)tag%ffvﬁern

i denti f i diaection. $bws bre clédtdo-opeival etisors 6d Rl FHY sbivahk afph@Em s¥Rcth drhe first
patterns {Z}B%il I n ﬁhlesz SPIél%gfn both el ectro-optical sensors 56a and 56b wil |
bot h det BEP RS OIg Fest the electioropfical sepsass 564 andrébservecs Srst 286 i s

al i gned ggcgﬁﬁﬁmg_omt&the el ectro-optical sensor 56b on the | ower
side will be positioned on the first pattern 76a and detect a strong anount

20 of> | i [9R83] butAstshewelieEiguos Gpthenahe mdivanr 756 ianhé WeakepnRykitdhd@ew | | be
positione&1 on. t he gaecond Igat1 ern 76b_and detect alnost no light. The

posi ti on? o!?mf idengficapian sepsprwlies Oﬁtsre%ﬁt?q light fomehrq of the fisy peténmns Toang t hese
det ect ed thhtat@ ot ¥l6otrol GRRAT sRESE 564 &ifi 36 xﬁ%l%ﬁ?de?tect‘dﬂeﬁa@%&da%% el ement
57 enploys, for exanple, an electrolytic condenser, and 1Ts connected to a
recti fi e?flightclhen, H8he selectors?abiit plagnediwithuiht n6& ark, thS clronoeptied sémot he

switch esqmng,. @&Ver-gﬂﬁ' Wi Ct;tel I;(Jsﬁlrong | o ietﬁrSStSpaPtg}nmﬁ(é%Eg %E’Eecszt aasltlt()?lé r;%owtg
20 of light, but the electro-optical sensor 56a on the upper 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.
[0084] Referring to Figure 7, the condenser element 57 employs, for example, an
electrolytic condenser, and is connected to a rectifier circuit 58. The rectifier circuit 58 is
25  connected to the switch element 63. The rectifier circuit 58 both converts alternating
current from the spool brake unit 40 to direct current (the spool brake unit 40 having the
rotor 60 and coils 62 and functions as an electric generator) and also stabilizes the voltage
to supply it to the condenser element 57.
[0085] Referring now to Figures 3, 4, and 7, note that the rectifier circuit 58 and the
30 condenser element 57 are both provided on the circuit board 70. Each unit (including the
coils 62) that are provided on the circuit board 70 are covered by a coating film 90 made

qf a transparent synthetic resin insulating material. More specifically, when each unit is
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current fromthe spool brake unit 40 to direct current (the spool argléﬁ
unit 40 having the rotor 60 and coils 62 and functions as an el ecér AY 2008
generator) and al so stabilizes the voltage to supply it to the condenser

el ement 57. [0085] Referring nowto Figures 3, 4, and 7, note that the
rectifier circuit 58 and the 30 condenser el enent 57 are both provided on
the ci r dapuntgsher e pocuithedd dAiand therviringiineprupleted ctbe bigewbHoarch#d isar e pr ovi ded

the g o 70. ar.e _covered ti i .m 90 nad fa.
e anopar et if A3k OBl A RUBICOPME R G pa sl B slRiR pet B when
each unirembsed RdmnBeahe dn@ﬂlets?gm_@ﬁé fedinlthbyean £ haPdABd td f0fm \Wd ddaing Silm

conpleted, the circuit board is imersed in a tank containing a liquid
synt het i Y quethe gurfaps @f Hie ercuitibosrd He By eavering backrunitaa the cireuitmast7d mom t he.

t ank zan YAE L Gath 85610 reon.is. hardened t.o f.ormthe coating film
90 or?_ t &gfsgﬁarn?lace_ o%‘ C(E; %%?%%il%%@ﬁaggagﬂl %‘.ﬁa@% 15‘8(%‘%’ I‘]&ulg]%‘éar?etl?nit on the
circuit prewneedtorh eneribfitfe dievifid c¥nbbheatscRoh hitthelbAtIRP SFBENRQfvedlln
insulating material, liquids can be prevented fromentering the electrical

conponerif® cghedimaEnt i wilk beunnscessaryds replasedbe dlectric powethdourasbisortiserthet | i t

wll be I - t.r i [ _sgurc ec e the

el ectri cég%y&g%?\/\éﬁ%lyh%{lﬂﬁ §glgéé%§‘?§’§12§e \%0%% 1%(51% % ogl\réglagq %ertnﬁiﬁ @&H@Eﬁéer el enent

57 and tdiecricabpewtr witke yodes opérkte thecongelert 35 AEahalike. thives A &alchee, 55 and
10 the seali of the coating film90 can

the |ike, Gyen iS structure, n

be ndde %%F?%ﬁ% H%Hiea?ﬁaﬁl%% i P C@h‘ers@éd%@ﬁrman@gdw trquitle resaddry uapedsd
reduced.; tdaRBedlfhEgnction of the Reel During Actual Fishing [0086]
Ref erri nlglglgﬁl?%:i(ﬁ gﬁl? toc é|lj'gures 1, 4, and 7 when casting, the clutch | ever
17 is pressedpaation txd PlractiontofitheRaal Dhringdbmal Bishizg in the clutch of f

positio this.clutch, 15 off state, the spool 12 can rqotate freely, and
the fi sﬂﬁoﬂé&| i nl‘e%ifwg %Wlurl}'cfo%ﬂ%ﬁ?st hé: aybbwhep cagting, the clytehdeverdis cast i ng

due to thesueisRh tWhlabdiiel Rl SR e casting,
the ma nl"k)elfssS 61 rota g ar gund thgcl nngnrjgglrt;ﬁgﬁfglgcgl]%gf’%té@nbﬁntgﬁgdggl s 62,
and 1%  effistaswiheshod|18mantot8® freslypand the fishingtlineovitiummwént frovnlthe §gooiv2 hr ough

he coil h . 12.will b ked. i ng i h
Fotat 1 oriiilLBER YRR CRERESBES 53 Wi o Metad - Whon Bikwrel oS fgnd wi |
be gr adugldaytinlpe theGaknicts G BREKarbSnEHKE ﬁﬁﬁﬁg%%ﬂﬂé% HaekBf Be cSYED, bhd ffhe

magnets 61 are di sposed near the bearing , it will be difficult for the
bear i ng DeBwiteh elemenied nis gnean elecirie aerrert avilh Biow thyough theneils 6@ @hd i@ spoolr ot at e

betveon | hail EbRkE, SEGAHEGE PR MBS Lo S BB o 0n o
2.5 Ifm obecgmedhster, el wilkhe @adidle rsages ifa fohkanekdelRdbeari ng 26b. In

addition, it wll be difficult for to%gi ng to be
[0087] Here, even if the magnets 61 are disposed near the bearing 26b, it will be

difficult for the bearing 26b to become magnetized and the ability of the spool 12 to rotate
freely will improve because the magnetic washer member 66 is disposed between the
magnets 61 and the bearing 26b and because there is a gap of 2.5 mm or greater between
25  the magnets 61 and the bearing 26b. In addition, it will be difficult for cogging to be |
produced and the ability of the spool 12 to rotate freely will improve because the coils 62
are coreless coils. |
- [0088] When the tackie lands in the water, the clutch mechanism 21 will be placed in
the clutch on state by rotating the handle 2 in the line winding direction and by a clutch
30  return mechanism (not shown in the figures), and the reel unit 1 will be palmed to await a
bite from a fish.

Control operation of the controller
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produced and the ability of the spool 12 to rotate freely wll
because the coils 62 are coreless coils. [0088] Wen the tackl enfﬁmyl RUBE
the water, the clutch nmechanism?21 will be placed in the clutch on state
by rotating the handle 2 in the line winding direction and by a clutch 30

return rrechanlsm(not shown in the figures), and the reel unit 1 will be
pal med tl908%ai t Next, ghe brake enmira] onesationqrenforoed by theavnisella 5 dhsing ontingl | er

cont 1 of 1 e R e oo Bl Ao AR B BB BenRBte o The

~control gphwoh@igeeof0 fdures 8 and 9 and the graphs in Figures 10 and 11.
[ 0090] In|t|al I zation occurs at_ St e{) Si when the spool 12 rotates due to

casting, [089Q} e c dmitializagipn ocquss Hrdercdl wihen the spoelddrrstatesalue ieeastiBg, and an

el ecty i cy I er .5 us flags
and ng.l’l agﬁﬂ@bgﬁgﬁ?gég{ ﬁlﬁe cg ﬁér%gé&%n&%ﬂ g%%%?lﬁ%?%aoWes[uﬁB O%Sr aki ng
node or mtdahalcomtgyllmﬁﬁeﬂ&r@%ﬁdiﬁﬂa@@@ﬂiﬂﬁﬁiaﬁiﬁs@ﬁbﬂ%yett llﬁSteBISQkﬁ1§W tch knob
43 (n is_ an |nteger between 1 and 8 At Step S3, the brak |n% node t hat

was sel edtiggine Whethera tiaking mgdaera bring nasem BMidap beanrselects dmtberat o D D

that 10 g4k mﬂﬁ.ﬁ t ;El_n& e e t fro

I nsi de the c%’?\lt ro b4 (&E&?aﬂ'ﬁ?ﬁ:’é t‘%g&l %’i%% at‘llLtoS%apf Sgs%@%b & e pool 12

when casWamgelmmseuasbmmhmmen pMhé&eshis sootins] Héuty oitas 1D einal Speed sensor
tg the fishing line released fromthe

e o]
spoo lgct"qe 8 g’csfl o%ap | %’g‘wt lhe %eéﬂﬂ“oﬁﬁoql thedRONBingide dhawaniiglier om t he
rate of wanggteﬁfsst QFotétRJn%fé 82 of e GRBLE: Rhert ORiRPBALngE deifcfibpl, and the

moment of inertia J of the ent spee t he
spool 12p1d$®rfgm ttwtro‘eutlomltsamad spmonﬂl A Eteghi $7, emeioa & dpplivéenthé fisling

rotation geﬁfq&/,ﬂand t he rp tlonal peed of the spool 12 when it freely
and i ndeﬁlé%li? | rPcB]E‘ea?pé’g ]tgl‘fB’Ei"Pu teiving tension fromthe fishing line

is due tp)opqqt at ippRalthelfchyien FQhE Be dét%ﬁﬁﬁe@‘fmﬁletﬂgf %H&)i S'FtPE ‘?«f,}lﬁﬁ&mf rom
the fishin ine. I'f we assume that the rate of 20 c 6 e rotational |
speeld at speRd of thiespodld 2((Aw/ X8 ynd thihemonnérd of inevte X alitheigpobl t2nWhen thxpr essed as
equation 0 I f t edrlv torque T
is deterﬁ(t%teggfs r#%%t&ﬁﬁ’ E ?%ngp%gt%m4;g;ﬁ]%}iﬁq encey t he point
of appl i aadtioanl Pled b the btatichal §p2ed 6PEEBOSIN 2 WPhdnGt ﬁ@elm(i ﬁﬁepé?ﬁenﬂy

rotates without receiving tension from the fishing line is due to rotational drive force

(torque) generated by the tension from the fishing line. If we assume that the rate of

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

T=Jx(Aw/At) » « « « - 4]

[0092] If the drive torque T is determined from equation (1), the tension from the
radius of the point of application of the fishing line (normally 15 to 20 mm) can be

25  determined. The present inventors discovered that ifa largé braking force is applied when
this tension is at or below a predetermined value, the attitude of the tackle (lure) will
reverse and stabilize just before the peak rotational speed of the spool 12 and the tackle
will fly efficiently. The following control is carried out in order to brake the spool 12 just
before its peak rotational speed and make the tackle fly with a stable attitude. In other

30 words, a strong braking force will be applied to the spool 12 for a short period of time at
the beginning of casting to make the tackle reverse and attain a desirable casting attitude,

and after this the spool 12 will be braked with a braking force that gradually weakens to a
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25 determ ned. The present inventors discovered that if a |arge bgf§| P@ 106
force is applied when this tension is at or bel ow a predeterm ne a X

the attitude of the tackle (lure) will reverse and stabilize just before

t he peak rotational speed of the spool 12 and the tackle wll fly
efficiently. The followi ng control is carried out in order to brake the

spool 12cqnstant aipens during easpingk Finellntthe syol 4P edlll be hrhkedivithtatteakting fires f 1 y

A PR S il R SRR B,

casting predeeeinkd Calhi@CRhEcoBbaES ' ' 99 i tude,
and afte? this tnhe ;Fool 12 wi il ﬁse%ggg%gj@ﬁvaﬁ%ﬁegﬁgég%gﬁgp?g‘%géeegt ;]Igrgé,

gr adual | {hewentrelies 56 glsg furaions & aMayqROBemtationamit. anount duri ng casti ng.

Finaldy, spqQl i1l .be brake i t brakjng force that gradually
weakef}ns Ldr(l)? ?1 tﬁg SF\% ?ogg?t l%fla%’?lﬁ?‘rgﬂgtwﬁrf ttﬂf’ ﬁ"e"s B?o‘iogripél“fdaw the g Bgv a

pr edet er diange omleu@tati&ﬁesﬁeeamamtgﬁnééc\fﬁdﬂlexﬁ Bf In¥rtUtis bhGRIdwE e braking
processes. Thus, the controller 55 also functions as a torque conputation

unit. 5 PIdgemingd wlepFaor ¢xample, dorbierih neangethetiren 0 76 abd hSNonIffhe onput ed

by the r .r ot ational. speed (Ac)/At d the, nmoment of

inertia %Eﬁgﬂgtexggbﬁggﬁ %E%Egﬁ?%egie‘fai eﬁ%gﬁnﬁ? ]EFQS?% 8% t@s&&%&ébgg“% ue in
a range taibukamseDioSN (Aadtht shifch elenchb6s isiBRRE OR 6 FF B8FS LG eY, gAEt er m ned
val u]eOFs “then the process noves to Step S9, the duty ratio’D71s set to 10

(i.e'V tHEPRfeETIFEREReYer 83 Weich thip gcas, fllag sponl hraklonnivd0 slighfiy bedkes and 10

the proc t1yr Al ccur t he 00l ake unit 40
slightl yﬁgr%gi(gsﬁ’t etfl és)%’(?gf& , 1%%‘?2? #elﬁgpgféqopgxgﬁe[lgegﬁus&ﬁﬁ? Spf?%ﬁat?u@fabl y
oper at e #Hegenessed dlectsgnol brake unit 40 generates electricity. [0094] |f

t he tensjg [ t or. below the predeterm ned value Fs, then the process
nmoves toh@? ég Silf) ¢iensigndiist or belowithgpredeiermined valneks, grandhbe prosessed ti me
period Thobss thxtsd &d. ag- ' IS ' {] eriod.Ti. i's the
| engt h of C‘ti me dﬂ%i n%qak%técar?g)’%i rst f&gﬁgﬁﬁgﬁggﬁg@@sﬂﬁ aetpegf)gglést he spool
12 Wi h staed chiys Brshkiedgtefmoined timielferibé Ta[ipttedehgth HORA5 Huhe $hRRR aSirdtl, 1t

i 11 b i ned whet he tiner for the first predeterm ned ti
beri on ook B iTrakds hq ool I mithrstrops branecio sreleecpried 1 i o
peri od Tioobsp _nafsttd SE Wi be RSt WERRESR. RLER: R (RlGReFidhuARd the

first braking process is carried 20 out during casting un i mer for
the firshmgpeted &1 hphired pute Iptheitimabr Tor the diest poadetermdmed sinmperioy TiiHas hat chi ng

D L, 5] Sy SR 5 BT Re S5, r S
peri2l t outhluringicamtibglmtit fhe tireBsr the First BRedbichfifne@ HigkGleRbATIqEnds JHE RET i Od
T The ghlorwsnt by(':I tli!lpﬁatrcﬁjtnlg?n t%%l lmlivgr left portion of Figure 10, this first braking process
brakes the spool 12 with a first duty ratio Dn1 for a predetermined first time period to be
timed by the timer for the first predetermined time period T1. The first duty ratio Dnl is
determined by the rotational speed V detected at Step S5 and the braking mode selected at
25  Step S3, and does not change duriﬁg the first time period T1. In other words, the first duty
ratio Dnl is the smaller of a predetermined value that is determined for each of the braking
modes, and a value that is computed by a function f1(V, n), in which the spool rotational
speed V at the beginning of casting is multiplied by a predetermined value that is
determined in accordance with the braking mode. Thus, |
30 Dnl =min(fl{(V,n), DnS) + + - + - @
[0096] This first duty ratio Dn1 is for example 50 to 100% duty (on for 50% to 100%
of the entire cycle), and preferably in a range between 70 to 90% duty. In addition, the
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determ ned by the rotational speed V detected at Step S5 and the tﬁgmw 2008
node selected at 25 Step S3, and does not change during the first

period TI. In other words, the first duty ratio Dal is the snaller of a
predeterm ned value that is determ ned for each of the braking nodes, and
a value that is (_:onJButed by a function fl (V, n), in which the spool

rot at i onfst tigp peripd/I his preferdbbsyinrmiange bétweerst.i ng0 Bseconds Pheadrdyng

pr edet er . > Lhat is determ ned i ccordance with the braking node.
Thus, B@C%S”ﬁuaﬁm%g% ﬁnfnf\r/angﬁ)fg“ﬁ)ﬁ%f caster to ?’{"%3 thegwenl 12rbgfaredt seashegifsy rati o
Dnl is fgak exatigabsge@dt 0 100% duty (on for 50%to 100% of the entire
cycle), and preferably in a range between 70 to 90% duty. In addition, the

-24 2 5 [0RY712008e firss dutyiratio Paul itp shifted s opdafredepehding mpen thabgekimet ween 0. 1
to 0.3 . aki. ithin this ti it will be
cast & a0, (Y EBR e 187 ER T eite 1 Lineidalte any Fudeer Poiises bid speed.
-[0097] T I thisémblotitentvhen B brhising Ridkik ekt Wik ﬁghéétamu@'grpﬂz,%! il 13" the

| , In

braki ng 5 node BWnh, as shown in Figure 10. (In gure 1 | cates any
i nt eger Bt Wdkhe thegpaximpm)and witligradugh deirensn fromhérpditte Whaka sipngode i s at

t he hi . - (=] ratio.,. D1 L1 .b he xi mum and wil |

gr adualgl y gﬁ?égg‘gg(agﬁ 5%% o flgﬂé%?ﬁ?‘.)d ritRe ﬁke\sﬂ%sﬁlﬁlbc% Pﬁ?«&ﬁ‘batflwgﬁégﬁ? appl i ed
for a shaclle péli revarsoffrohi efibhike lifeevdabbifeht Yo to aREbRL dakfinidgiflie the

tackll e \Aidéﬁl | reverse fromits fishing I'ine engagenent portion to a stable
castlidng Hthing ipfensegranenp pettion will beiim foat gadybrdenklqwilt flp effisiently blien front

and the \ i £ 1 Gl . this Qccur ttitude of the
Fackl 6 o pEshe prittae of 4 b@BN vp SR, i Wi BEGA%d wiORy Bibgooa; n 1o
ot her hdf@98whe @nttheofhier Isdnd( ivtien ferfirsctinté pdricdeBl @ubs olth@cPiegSHor@ves
from Stgfg Sslle:éo Stegprg 13, At Step S 13, it wil| be detéerm ned whether a
timer for°gSPeldng Strmdld et Jar $23 Hawilhbe deferyninediwhetbier atimertfer 2i ner f or
t he secofdodd | r . r S._1m to Step
517, 11 P e PAIAPE: 8 AR80) BeRld i i bl SRS ERER SRR Mhen [ he
proddss shiriedsthen 8t mpeeSs nbvestoeStep She Ifengiimetbr tHaecsr@afitle périgd TP od T2

I's determ.n follows: T2=f2 XTS, . ... . .. (3), [0099] where TS is a
const ant™°t Fﬁﬁg@ﬁl@?n PEP&?S%%V@&&FF@P %h%g%r@,ﬂp@lgng% quh%"@@t"@ﬂ‘m' ned based
on the rgdriddiTonakeieRARLd ¥s flllotie begi nning of casting. The second tine
period T2 is the length of tinme that a second braking process wll be

carried out. The Ptodd38xTen proceed’),to Step S 15. At Step S 15, the

timer fd{ wje se(ilond r edet er mi ned
0099]" ~ where TS 1s a constant. In other words, the second time period T2 is

20 determined based on the rotational speed V at the beginning of casting. The second time
period T2 is the length of time that a second braking process will be carried out. The
process then proceeds to Step S15. At Step S15, the timer for the second predetermined
time period T2 is started. Then, the process proceeds to Stép S17. :
[00100] At Step.S17, it is determined whether the timer for the second predetermined

25  time period T2 has timed out. If the timer for the second predetermined time period T2
has not timed out, then the process moves to Step S18 and the second braking process is
carried out until the timer for the second predetermined time period T2 times out.
[00101]  In Step 18, a duty ratio Dn2 is calculated. As shown by the hatching in the
lower right portion of Figure 10, the second braking process brakes the spool 12 during the

30  second predetermined time period T2 at a duty ratio Dn2 that decreases rapidly initially,
then decreases gradually, and remains at a constant value finally. Thus,

Dn? =, f3(t) « + « 4)
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time period T2 is started. Then, the process proceeds to Step S17 5[%1?0%
At Step. S 17, it is determ ned whether the tinmer for the second 2 06
predetermined 25 tine period T2 has tinmed out. If the timer for the second
predeterm ned tine period T2 has not tinmed out, then the process noves to
Step S18 and the second braking process is carried out until the tinmer for
the secdfBl(leddhe funchen {2 ismay fenction whpse variablaig the tithe0zod hich Step 18, a

dut t i i As by the hatching.in t | i ght
por 1 on SRS GO B nch B0, i34 stiod StaabEly PonslaBonst B L g
the 30 slecmmplesuteder fmbline) htliBe BAIdnestial QuAts andlalbitve Mdvh EgirBab.

decr eases raﬁi dly initially, then decreases gradually, and remmins at a
const ant[00kpile ThaarpiynunyNalye ofthe dutyfratie Pn2 is preferably (213 rangs betweenfyr 2006

[001G2 j &2 1 f ti vari.abl e .i he t] t, d
Lo0102) el 10007 gt LR R RS 1 MR
subst antbevéon DL sevonds/er time. Exanples of such function f2 include

exponentjal curyes and a_cuyrve shown in Figure 10. 00103] The mini mum
val ue offosh%‘ﬁdug}mpétﬂil%cmﬂtl@Oéﬁ]@ﬁ@ﬁﬁmt@ 72, 3he speged brekingdorce f or 5

exanpl e, ; y e : n et grmned .t eriod T2
is pref ec;aﬁ%l@%ﬁ g%vﬁse%ﬁ . tﬁoétggg é%ﬁ%gfzﬁgﬁcg&lgg?f‘gﬁfrﬁf %e?nﬁéﬂ nfoégq ation of
t he dut ycar@tiion jRoless ieardedomtcifibr thisichiguibaos ef the@ugdafib DRN B 1AE BaposHOWN i n
Fi gérﬁe Q%tj s _perforned Ei rlrggrlagt%neousl #p The braking force correction process
is r i YFUBIE cxfraRaous REa teath Sepot3 liafdignie ¥, @ earastion fensign Felian pur pose
10 of cubahipl SPHEARREMURrD 8k D Bt f.higure 9, a
correction fension Fa (aﬁIB lggetfnpgflée&?)r?&%lgﬁg?n%)%[%]t%?é?t%fsgﬁs&éet. The

cor r ect i prdeteminaifueiosoane. bAB exarpic af sypbeilettimnoMmiesedrteotiéd @nsioh Fai me.  An
exanpl e of . suc ungct i of the caorrection tensign Fa is shown by the
dotted I¥ ﬁ]éowgﬁi%dﬁ%feg %ﬂe 11. tl'f@”ffvﬁﬁéh‘? Buctien pkfhe cefr¢cler f@8ioRensi on
Fa may be; gBybé tunefon Mat =4l L i £ over time. 15 [00105] The

. speed Vis ?%adhh:wr:l at 1St ep %%2. t eslil%ég%g%%@%?he tension F is conputed in

t he Kanel08&¢flendée apeadrV Sirepd 7t Ship BepAtSRep $33,dhd tersiowR ivogpimsaki by t he

fol I ow ] 5). ted the. tensi btained in Step S33.
a st op Laeiil bl ShprntlAl Gon i 5 caGicocrustocdy e Mlsati@ 1 rom t he

criteri ofyuator(5pEacomied frS8dh&tehgbAbb@anRY is B%ﬁ@ﬁ? Atf83s,itis  (5) 20
[ 00106] Here, SSa and SSd are coefficients with respect to the rotational

speed ( r{figrminagsghatheribeelccorgctianisingeded drane i witeripmi. n, and is for exanple
50. In addition, S5d 4 GALESq & rotational speed) - (AF/AG) « + « - (5)

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

[00107] When C is greater than zero in the equation (3), in other words when it is

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

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

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

rotation),

[00108]  Referring now to Figure 8, once the second predetermined time period T2 runs

30 out, at Step S21, it is determined whether the speed V is at or below a predetermined brake
completion speed Ve. If the speed V exceeds the brake completion speed Ve, then the
process moves to Step S22. The third braking process is carried out at Step S22.
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tension correction level, and is 0.000005 in this enbodinent. [00107] Wen
Cis greater than zero in the equation (5), in other words when it2i5 MAY 2008
determ ned that the conmputed value of the tension F exceeds the set tension
Fa by a large 25 amount, then it is determned in Step S35 that the answer

s "Yes,! and the process noves to Step 536. At Step S36, the second duty
ratio 8 %Wél‘fn Riatbe vartical hatckeng in Fagurg 181%behird bralsag pracessdrakesithe spobl r act i ng
ro

a fixed ghpiR ' e ation).
[00108] Ref er %id% ’lr‘)n%iﬁ/’vﬁt?‘g *@éﬁ?‘}%@%ﬁ%@g%@g é%‘%ﬁ@%#‘é’&é’?@%ﬁ? ﬁ%‘ﬁ"’t i me
peri od T&hich e rakbfastlinesiradiatip bbéblnesi smaller. datotlighiwoedk, whet her the speed V

Is at or below a predeterm ned brake conpletion speed Ve. If the speed V
exceeds the brake Qﬁrﬁlfﬂz@) on* spéed(#e, then the process noves to Step S22.

The thir Ki rocess,is carried qut at, Step 522. -26 2 5 MAY 2006 As

showr? by[%PE vea%]e@%"f"%ﬂﬁ?‘t:ﬁiaﬁéimnﬁp s YeFiabla s theimeit BRERIIR process

br akes tdb%re&@&%adulaﬁyWAh*’bxﬂmglét&fsﬁﬁ{ﬁﬁct%}?’ftl‘;@@ﬁovﬁgﬁﬁﬁ cQyer tine like the
i N ec

second br aki ng process and | whi ch the rate of ne gradual |y becomes
smal | er . [0PhIQt hevftepthesalcubiianof fhe(duty ratio Dn3, He thalfeddtre&onfrecdssinct i on f4 is
any funcg;j | able is ie t, gnd which decreases.gradually.
An ex anpllé&g?e\ﬁga%%ﬁe foj}i;%vtsi F‘g‘ulr?llf ﬁ%ﬁi‘%ﬂﬁekr 'eé’BFGCtE’@:proc[eéb’ill Ta'ﬂ%{ er the

cal cul atbrekin@fprddass. Rihde thebiake BBectioh révedkperfPhbLahd e QST SHigsussed
above follows, Figure 11 illustrates the briake correction process in the

thi rd plukratie Prbisdbesans: asdhatprdonnekérigthestconhbpkingderse pelclotiord af t er

t he cal ' ‘ d alio Dn3 is the s as. that perfornmed -
during t e@éssg’cong&be%(g%fl%%o% %ﬁ%{%&éﬁ{ﬁ & HOBQIOCS?SO@Q%,OWH?{IEQF&WpI anati on
of the bj0akel]cormhes;thepropeseetths\wh Step®s 19md dtSHey Y160 prd-B8@kbadimEien, the
process returns té) Step 511, and at gt ep S21 the process continues until

the spedtitil/thespsed ¥iis pogidewenihan thedraleadommliesionispeddove egbebiralie coreatios br ake
correcti cesgq@&&g&eagi@é%whﬁg]ghg ;&%Sst hird braking process. 15 [00112] If
el ow the Dbr )

the speed Vis at or e conpl etion speed Ve, then the process

ret urns {001 Btlep IShe sh&ATM 8] at bebeowithe blake spapletidiespesd Weathes thd prbceas st rong
br aki ng fﬁ{xﬁe bﬁf og% the rotational speed of the spool 12 peaks, tension
that wasfCHMYY P& 8w t he first predeternined value Fs will be rapidly

15 <o IR syt KRG o Dk AR bl Bl 2
t he tackspsedahthisspool 12 peaks, tension that was at or below the first predetermined value Fs '
will be rapidly increased, backlash will be prevented, and the tackle will fly in a stable
20 manner. Given this structure, backlash can be prevented, the attitude of the tackle caﬁ be
* stabilized, and the tackle can be cast farther. |
[00114] In addition, since the spool is controlled in three braking processes with
different duty ratios and braking times in accordance with the rotational speed of the spool
at the beginning of casting, the spool will be braked with duty ratios and braking times that
25 differ depending upon the rotational speed of the spool, even when the settings are the
same. Due to the aforementioned arrangement, it will be unnecessary to adjust manually
the braking force even if casting is performed with different spool rotational speeds, and
thus the burden on the fisherman can be reduced.
SECOND EMBODIMENT
30 ; [00115] In the first embodiment, the first braking process is modified depending on the
rotational speed V of the spool 12. In the second embodiment, the spool 12 is braked at a

constant duty ratio regardiess of the rotational speed of the spool 12, if the rotational speed
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stabilized, and the tackle can be cast farther. [00114] In additir&o%, Mz nf% _
the spool is controlled in three braking processes with differe d ¥ (06
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

rati os a br aki ti at 25 differ dependi pon the rotational speed
of the 503316‘? Spoé?l/gﬁls egaﬁerttﬁegx L RedelRERIngg ¥a g%eNe)gtatg@%r@g@og@oltq@grauon of
af or emenbb eARfbIRE sSAHERLtind billbd LuSinl MIRE F393A0 b A ABRIMAY Y the

braking force even if casting Is perfornmed wt eren spo rotational
speeds, @nwnmﬁtglrfthb burden on the fisherman can be reduced. SECOND

.EZB %&%&f’ﬁﬁepé&gﬁ oGt 4 SerSA g @'sé”ﬁqr}flwégt%e%é@%b%%%”gl N the
second esthadE pPHREnis Bth&d%ﬂ%' cohderser BERAK ﬁ%ﬁ&n é}%&ﬁ& ?H&rﬁxdgﬁﬁaglf |onal speed

regardl ess of the rotational speed of t
-27 2 5 nmythe go@radler ﬁfheSmp@the pi@cesses froenstep SﬂhﬁﬁoaglpSmﬂSﬂ&,rﬁmm&hpval ue.

Next, t Kk t th trol d t i1
e expl AR, i EOR S EhCL e erins Pt chateot SR ORIEh Yur o 12,
[00116] dndi Stk &ﬁ\éﬂ@rsgoﬁﬁ&ﬁﬁmasteﬁggp-z%p%@ﬁb&ﬂn&e%%ﬂl be-émitRliHefidn due to

casting, 5 electric power is stored in the condenser elenent and an
el ect ri OB&WAY §I|1J§§§=P)‘34‘Fral thasotationabsnced Voafithe sidobi 2 B5leteStaidmsethen theocesses

from,St h rou t 54 and from
Ste%sal %%rr"té‘p 3‘9‘%% 1o B2 ﬁﬁ%‘és«?rgp %%EP% 1&%?181?5‘&“@5"&%%? %Fep S7

t hr Ough Bbatioanihpbedoviisé@al 02t shallethbd Qﬁfbﬁb@ﬂnﬁ@@f&ﬁkn‘éﬁ Sl st t ed
herein. ,[00117] In Step S44, the rotational speed V of the spool 12 is

det ect ednBaBEI29A0 miw). 1@%@@911&1@@9&\’1@8 equekipiopsmkllggbadthsensor 41. In
S 4 ta \/ |t
stélol er rﬁgéﬁefgﬂf)g@% g}rl %%ﬂ éé&q@%'?g{%:’onasﬁ péo%ggif réé%le(pf%%ea‘q%ﬁﬁsi’ma@l uZIOOOOr gir) .

If the rmaﬂagmab sﬁp&ﬁﬁtﬁnbﬁce&ﬂﬁcﬁbtaﬂhg%wé Wall n6fbd diaBratddedurik@Bgt-er m ned

r ot gtgf eed . Vs, the process proceeds to Step S46 and sets a flag L.
Thi %Stlﬁ_‘n ecasiine Weh phurdeshand pasting ped pifckg e the iniislirowstendbepagéner at ed

Rher o0 har koL s RARDORoCAR 0T, NG ARSI CRE 98, 207, P g L
is set, {0R&1§r odtthe dpteded entatidnal Sicep V5id Brealed Mlah8he pledéteemitied aitighal
{he. pr ocBSEd BRoRE BRSO eEuy 1D i AEBEBS Y, (RS BATPAIDIENS the
| felrrf)glzhn?relrlllthd feRabl B8 @l pbOMZE B oBPARY, 2A4n R HAMRMEREmeAS 1N the first

-[00119]  In Step S48, it is determined whether or not the tension F computed by the rate

of change of the rotational speed (Aw/At) and the moment of inertia J is equal to or smaller

than a predetermined value Fs (for example, a value in a range between 0.02N and 0.05N).

If the tension F is equal to or smalier than the predetermined value Fs, then the process

moves to Step S50. In Step S50, a timer T1 is started. This timer T1 determines the
25  length of time during which a first braking process will be applied that brakés the spool 12

with a strong braking force. At Step S51, it is determined whether or not the timer T1 has

timed out. If the timer T1 has not timed out, then the process moves to Step $52, where it

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

whether a flat cast or a full cast is being performed, and the braking force can be modified
30 evenin the same br_aking mode BMn. If the flag L is not set, the process moves to Step

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

will be performed until the timer T1 times out. In this case, as shown by the hatching in
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20 [00119] In Step S48, it is determ ned whether or not the tensj
com[:)ut ed by the rate of change of the rotational speed (Ac){At)bg:d'rMhéﬂgE
nmoment of inertia J is equal to or smaller than a predeterm ned value Fs

(for exanple, a value in a range between 0.02N and 0.05N). |If the tension

Fis equgl to or smaller than the predeterm ned value Fs, then the process
noves t oﬁ‘Stl%‘ﬁeréS@ portien of Ejg. $80thisafinst braking ipracssssirakesdbie spohl 2 for omly 4Tl

. _ o . e -
be. appl | L (Harfits SRS Bley AFDRL" iR el B ol iakir B0 Ax st ep
551, it 180%dtsr(oh fe0Mat T0D% of hehtithS cle), MBa pFéfeIaagy iré:aggfg%é)%ﬂxtr%bb the

timer Ti has HOt timed out, then the process noves t . ere it
i s det er 1 T8 St tihaddiien, dbs timad 1fis prefarabisian bemge betweeh A.1tthi0s3 semyndsi t  can

be det er g a]ﬁ%e of.] gt t or a fuyll cast is bejin rformed, and
t he gér ak?vr%ﬁ1$ or ¢ %:%ﬁfsggl tﬁrr%glgl? I%%l fé‘ggeeaéfﬁﬁibﬁ e tgé’ﬁ?é‘ﬁﬁ#f‘a%"ﬁg{ greBMn. | f
t he fl agitlredckesittpeaketotatidiaal psedess noves to Step S53 (an exanple of first

braki n rn_means) and the first braking process for a full cast will
be per 19 OE@&&&J ntft fhig erebediment, the firshduty satio Dnlnisarviosstentswaluedbat sheamforby t he

i ' t |l eft rtion.of Fig.,10Q,.this first

Do T haoei ot g L 06 bNRL i pRELS OO g il | 7
duty rat cantidbier 55Tfirst paitesitstatugey/meats| firsPpattersrdadlove xR, enPatletn  100% duty
(on r 50%.to 100% the entire cycle), and prefer abl’y_ I n a range between
70 Iéc)) 9 )SC&BPWE‘PII- %&iﬁﬁté‘wl{aﬁ@ Dl shifted up p}_rémtém _dma;l?hing urac;nri] ﬁx:gei ?e\tm ween
be casi or t oo e Y S ot phElies AL e tlithubdt o RS v e
speed. [ 05126]dutyiratioil3! lewideh the ndaxirhine ahd mal gfjﬂdhylly aéd_f_éhasB?ﬂ thi ?raaadrfgonst ?_nt

I t hat i el r ch of th r.akj ng .node, BVh. e first duty ratio
,\Iil)ﬁl u?s 3&8 rdég ' hﬁtef]'egg‘h Sn?‘%“&ﬁﬁrf’ﬁ%‘ég %O&ﬁ'}? AR egrfon shiory pesiod 94 timsran
storage g@efbed ok thP il URATAAL i e %%%tpg%ﬁjmﬁé g%%%ﬁggéﬁ&l i on

means). The first duty ratio Dnl is shifte drng upon the.
br akihg Restienmveh thahthe fisbingiine g gagementiretion till be akirog, amidhe taskiatwillhe

hi ghest I = a.,duty rati L wi be t he xi mum and wi| |

grgdual I §§.dg@}egg@g%g%m%,ﬁ%e% ngﬁaale?ﬁ%e EHH"? Halg; us tg;;\lé“ﬁklé v g
braking futhee is applied for a short period of tinme as described above,

t he atti[ e of the tackle will reverse fromits fishing |line engagenent 15
portion, (gﬁ%h] t W{hen the flag d+is sef. hepeoassrymgessdinm Soapt $ Grtowikdpl Sde AtrStéy ont |

be. st abl & anaihbrakiog ool 08 o b e N Rupb s Scon Pt avbi ag L
is s, meengpmillbe perfmmrd uhntidtheSined T35EmésouBt BOthe Fst biMkind SR cess for a |
light cast, the duty ratio Dn1 for a full cast is corrected downward with a function f{V)in
accordance with the detected rotational speed V so that the braking force will be reduced.
When these processes are completed, the process will return to Step S51.
{00122]  On the other hand, when the timer T1 times out, the process moves from Step
25 851 to Step S55. At Step 855, it is determined whether or not a timer T2 has already
started. If the timer T2 has started, then the process moves to Step S57. I the timer T2
has not started, then the process moves to Step S56, where the timer T2 is started. The
timer T2 determines the length of time during which a second braking process will be
carried out.
30 [00123] At Step S57, it is determined whether or not the timer T2 has timed out. If the
timer T2 has not timed out, then the process moves to Step S58, where it is determined

whether or not the flag L has been set. This determination is performed for the same
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554, the first braking process for a light cast (an exanpl e of se&ggdw\, 7508
braking pattern setting 20 neans) will be performed until the ti _ A
times out. In the first braking process for a light cast, the duty ratio

Dnl for a full cast is corrected downward with a function f(V) in
accordance with the detected rotati onal speed V so that the braking force

Wi |l be Teagnseethat infiiep SoReifshpflag bdseet sat, thamopdse tredes toliepS T asbthei | |

e pr ocasddadid proctiBEn Aok O Phe Sespaliedipntil iE e 2 st ot g™ O
det er i nsdwaibgtthehatching @i the 16w e {ehT Bortds o@b{%ggyﬂl? 3Land ﬁﬁiﬂ;ﬁgf rhlgs L1 mer T2

has started, then the process noves to Step has not
st ar t ed, brelffsihe speoblbduwdng the iew nevodliamt 8561y ratie Da2tthe dropyeapidly 4t $irsf ar t ed.

The &t ' he.,l.ength of tine during whi.ch a second_ braking
pr ocgssr@\n&f iﬁ%ggeiglta ggéﬂrs{] gﬁdigﬁ@y'ﬁum_n@@giﬁ?n%‘@tﬁlgﬁ' %@9,’“1?1@“%" us efthened
whet her duty rutib Drifeis braferablan fa&&lséei’tféﬁﬂee‘ﬂyfor ekmpRE30 SAd RI%. Th Jb%g;idho el | Med
out, then the E(i?gces_s noves to Step S58, where it is determ ne et her or
not the SeFoR{ Ar e T2 ipreteraldy betwean 0i3dn 2i ssequedsf or med for the same .

-29 2 5 ¥14200 i.n St 552. .1f the fl L is not set, th
process [yg‘%/% tgﬂ é’_{-ep&gggﬁar?}%[’ﬁ%nnon é{g‘g‘ﬁﬁﬁﬁ? hhl?{ #&“&1853559 lflﬁgmg 101:}TSII?1 cast ©
wi |l be thesdcondrbrikimtrbedshend 4 fhiid bFkihg pREc@Ubr thlpurpRO¥cdiing he hat chi ng

in t@e Imﬁpr ri Bh ) o]{?ti on of Fig. 10, the second braking process brakes
't he 'Spodi*T#3°%H fq&flfpﬁ E%ime period T2 at a duty ratio Dn2 that drops

ol ue. Toe it wheosalte Qo Ry DA Shad vy ! Repfink BRGLAS oPi%s ange

val ue. e mnl mm val ue I(ljg range
bet ween, méds Blelnadpkes e:3bodinen Oten tie Waddh inwde i fehe ﬁ%ﬁ@s@ dalne gganes m ned
24] '

time T2 | referably between 0.3 to .2 seconds. [001 In addition, a

br ake co‘%‘ﬁ%%ﬁogﬁzp‘%ﬁées © maxEmym 2pd SAY wraduallydesrease pysthedrakingymode in  t he
second BMlkiiHhiPED andy i i ur e,of
cutting 10 elxtranegﬁzl%%r akian%g]!5 OS?fé'gglﬁﬁ%%gj”‘f%?%e%%é@g%ﬁﬁjm g?@'oA%nZ IS
shi flfed Hpp 860, deswecaapemnblinggproqeentor hdight s will berpatforBM. I the kbdosd

enbodi : en_t br.aki n e is .at the highest value (n=1), a duty
ratio g%gh\{/l\nng\? o5&t R’éah%ﬁﬁng‘g%ﬂ%ﬁafl? f‘@fraa’g‘gﬁaf’ws perEscskdovwavarhrithr aki ng

node  BMhe fishctién (Vg en adedhntdi%ith kigtddiedts B8l MEsishLom Step
S58 to Step 560. (X? 15 Step 86(1), t he secon%g?glk ﬁ‘ggugr%gﬁgdég%}lbgglﬂéél i ght

cast wi |TPrgsavil bereduesd. Whentthese peacessds atorcakiphejed) tlecmosest oill sethinghi  cast |

the dutygratkkp for a full cast is corrected-downward with the function

f(V) i'naccordance with the detected rotational speed V so that the braking
2

0 [00126] In this embodiment, the second duty ratio Dn2 is a constant value that is set for

-

each of the braking mode BMn. The second duty ratio Dn2 is stored in and read out from
the controller 55 (second pattern storage means and second pattern read-out means). Thé
second duty ratio Dn2 is shifted up or down depending upon the braking mode BMn, In
this embodiment, when the braking mode is at the highest value (n=1), a duty ratio D12
25 will be the maximum and will gradually decrease as the braking mode BMn is shifted.
[00127]  In Step 857, if it is determined that the time period T2 is up, the process
proceeds to Step S61.
[00128] At Step S61, it is determined whether or not the rotational speed V is at or
below a brake completion speed Ve. If the rotational speed V exceeds the brake

30 completion speed Ve, then the process moves to Step $62. The third braking process is
carried out at Step S62.
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force will be reduced. Wien these processes are conpl eted, the p{é) emv\%éd
returns to Step S51. 20 [00126] In this enbodi nent, the second d & i i
Dn2 is a constant value that is set for each of the braking node BWwh. The
second duty ratio Dn2 is stored in and read out from the controller 55
(second &%ﬁern storage neans and second pattern read-out nmeans). The

second d flat i4s HeYDiby thevertieal haishing i dig 10etbe thlidtyakipg pracess traledsi ng node
BWh. In ] ' br aki ng node..i s, at the hjghest value (n=
1), a du%hyt? @*’i‘%lﬁgu%ﬂﬂgﬁ@%”%wﬁ%@‘%f ﬁ%aﬁgﬁ&?ﬁ%mﬁ&(%? fecgh ﬁﬁg?r%@ésp ease as
the brakambinrwitdeh Bitate Hf dbdline @ehdualiPBdcdles Isthaftére Pries 4he plockds risﬁmﬂ:et% er m ned
that the_ti rgg period T2 is up, the process roceeds to Step 561. [00128]

At Step 361 St This rresesy eontiages sl iiap determioed ithStep 56 hthiabthelspegdcéds &f i s at

or belo A6 ROk ELd & : he rotational speed V exceeds

the br akag lgs}ef:gﬁrrgl et oneeésdﬁlg[g%tﬁ%es?)gﬂ\{gﬁ' b‘ﬁg%ﬁﬁ%c‘fg’gg‘mﬁﬂ@&c% S§f‘%%1te§%2. The

third brako doripg the ¢lsied braking@fdde@l out at Step 562. -30 2 5 MAY 2006 [00129]
rtical hatching_in Fi 10, the third braking process

As showno?2 he g. _

brakes & 3ono gpthgiretational srepd Matsiab oDpdowithe brekaengenletianespeed Ne, theke t he

second bgakidg, ' hChy Lhe r f _decldne gradually becones

smal | er.ﬁThen, ‘?Iﬁg%‘;"f‘ﬁ%tg gf“r{'oe§{§;r) \#sag’t‘ghérg'?%epﬁ%g&%rﬁeﬁs c?grgggsg Bht i nues

until i trehensiet$epiSA2d in Step S61 that the speed Vis at 5 or |ower than
The brake correction process is executed

t he ak | etion.speed Ve. : i (

al's oPd('j ur @ggmeﬁqﬂe’ﬁﬁa’ﬁﬁﬁﬂql ﬂg ipbraked withastreng prajyngforc defose Hiciretatipnal peed V
Is at or r ' . es from Step
61 to S S aag e iR DT TR B o vBRE b S R SRR e RO
Step S42willbe fapilg incrddeeds backiashvell dpaotvehdi sndohaketliewiill flyeinst stapdg br aki ng

force before tge rota 'onﬁl speed. of the spool 12 peaks, tension that was
at or bel"SWENEFIPEPL B’Fse atklashicar he pravaategtsthe gititydeiof thedaglde gan b eased,

backl ashstbilized and iRMEMEhn RWstdie alrakkl € Will fly in a stable manner.
Because of this, backlash can be prevented, the attitude of the tackle can

be £t ablQGl32k, Inrdditine heawisk hesmnobkl sasttralidd if thrtdibmking pro@Bdks Aithl n
o 1 ORGS0, BBl SRRl SRR 25255 o
t Egt s gfgfzéz?ﬁgig:rﬁib?i E}Eﬂggi Eﬂﬁzge@ﬁﬁﬁ'duﬂ}zra?ib& IhaP&ifRF 8RAIW: hBoﬁiH?tey‘ r "’llt | 0S
pool, even when the settings are the same. Because of this, it will
be unnecessary to manually adjust the braking force even if casting is performed with
20  different spool rotational speeds, and thus the burden on the fisherman can be reduced.
| ALTERNATE EMBODIMENTS
[00133]  Alternate embodiments will now be explained. In view of the similarity
between the first and alternate embodiments, the parts of the alternate embodiment that are
identical to the parts of the first embodiment will be given the same referencé numerals as
25  the parts of the first embodiment. Moreover, the descriptions of the parts of the second
embodiment that are identical to the parts of the first embodiment may be omitted for the
sake of brevity.
[00134] (a) In the aforementioned embodiment, the tension applied to the fishing line is
determined from the rotational speed of the spool, but the tension may be directly
30 measured by mounting a strain gauge or the like on the spool shaft.
[00135] (b} In the aforementioned embodiment, a spool brake unit that brakes the spool
by generating electricity was described, but the spool brake unit may be any type of device
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rotational speed of the spool, even when the settings are the sane. Because
of this, it will be unnecessary to manual ly adjust the braking e MAv 2008
if casting is perforned with 20 different spool rotational speeds, and thus
t he burden on the fisherman can be reduced. ALTERNATE EMBODI MENTS [ 00133]

Al ternate enbodj ments will now be explained. In viewof the simlarity

bet ween soHeng ps i is e&‘??@ji‘ﬁlluﬁ’ EPAEelablerolngicxample, the weoqh drake upit mayebeainedn nat e
ST Tl e bESRLE s L8 A Ll o R0 G 1 0

gi ven the same reference nu al's” a
Mor eov ereledthieal Yyasatrojdblomsuadr. t he parts of the second enbodi nent that are

identica[ltﬂpﬂg the parts of the first enbodi ment nay be omtted for the sake
of brevi 91341001241 theaforemenfiancs embadimentothe secont 8ud thind;brakihe prosesston

appl ised L Shi: Lpe i 1N mthe rqtati.,onal .speed of the
poor™ Bt S sph it b trgo i Bl Sl 8 ook oy HeStroiy 5 i
gauge orprobessdsikith ooorstunt brakolg fofwef t . [ 00135] (b) In the af orenentioned

enbodi S | brake unit that brakes the spool Dby generating

el ectr %@}3‘@% F@g‘é‘éﬁ‘? %Jé@m%upn%@anﬁé@mtbﬁra&@v spred brgginppatienyist ype of
device - Whom I%Q I Lectrical | v ¢ | 1.abl e. For
exanpl e,&%?]%ltélpool %?%Egﬁgen@e%%y b Enogh%oﬁ%ﬂﬁ é:e\/\%];ﬂgﬁ‘eg%%erdg@éel{lglﬁeohg r a brake
pad i s bspeedbtakingtpatternn thsteved, the Sunciotni(¥) may 8t storddyinadvarik &€ theiraail v

control | ablg,actuator. [00136 I.n the af orenentioned enbodi nent, the
secold a%g W %?Wnépﬁ’r"ék‘%é’% ctigngypgy e staged dn aestordgnes wathispeadi ng f or ce
that ch €381 by thhe: SRe ' | E5E8 kiR 2 wth a
const.an?[rmgr ak]i ng )f orce. [Og?g%{e (ggﬂqdﬁjﬁ?‘ﬂ[’e{hg %?enenngé)(r%‘éqg&gﬁﬁ%di ment, the
| ow speeeprisspiidrig theaeiglsrlevelsof welnpg trexde laye sorpd ayihe R QM Stu Hntieser, b41Y) in
accordance w.th the.speed fromthe high braki ng pattern, However,

t he func(frlleor\éﬁ’lr"?I\%3 %m{’go@%w%%? ﬁtoﬂgﬁﬁ@zﬁﬁﬁ&@féﬂa&;ﬁ qenssvenaking; s
occurs, paﬂ%fﬂsfﬁiriekm?lé,ﬁwséi:&ﬁﬁu@&y be stored in accordance wth speed.

[ 00138] oﬁ%%iél n t he aforenenti oned enbodi nent, the eight braking patterns

t hat!d ¢ Hon de thetpdoremghtioned\estw dihertty thk duty ratialis shifedatpamddown 6 he ROM

55c. Ho o KifNE o ef erence braki. ttern my be stored in the ROM
55¢ andvﬁgieo?%{eﬂrb}(se\ﬁeﬁ St ki Oavevﬁﬁﬁee?glg,beﬁ%?g A5 TRaY RSPt Aot ed. 15
[00139] 4dlpng as thedrainy Rp@satodiclrepbodi ment, the duty ratio is shifted up

and down_t set the_ eight braking patterns. However, the eight braking
pattern s[oﬁiﬁolbe Aggprding ke pieagrd invention, if the spool is braked with a strong braking

force before the rotational speed of the spool peaks, tension that was at or below the first
20  predetermined value will be rapidly increased, backlash will be prevented, and the lure
will fly in a%stable manner. Due to this structure, backlash can be prevented, the attitude

of the lure can be stabilized, and the lure can be cast farther.

[00141]  Asused herein, the following directional terms “forward, rearward, above,
downward, vertical, horizontal, below, and transve;rse” as well as any other similar

25  directional terms refer to those directions of a vehicle equipped with the present invention.
Accordingly, these terms, as utilized to describe the present invention should be
interpreted relative to a vehicle equipped with the present invention.
[00142] .The term “configured” as used herein to describe a component, section or part
of a device includes hardware and/or software that is constructed and/or programmed to

30  carry out the desired function.
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so long as the braking forces are different. [00140] According to the
present invention, if the spool is braked with a strong braking /3 §rigay 2005
before the rotational speed of the spool peaks, tension that was at or

bel ow the first 20 predeterm ned value will be rapidly increased, backl ash
wll be @refvented, and the lure wll fly in a stable manner. Due to this

st r uct ur WOlHHc k Memgovearteras thabare srpigssed he "meanstpivefunctor! fiethetadms an  be

For ow ng il TReplio R B g Sl Bl BN B e e St TR o W 1§ ca

hor i zont pdesenb@lvemtiorand transverse" as well as any other simlar 25
directi O{bﬁl .Lerms refer to those directions of a vehicle equipped with the
present HN&H: i ke termsof degnsg pych asnauhstansially” “ahout? iand Sapgraximatel@ms be t he

present i j ' 2d. relative ., vehi.cl.e ui pped

Wit hejtqheﬁ%yglglteé#\fﬂﬁeﬁgﬁa?%l%&e[Ad%&l@é?f‘%@g Oélror%%’l‘eclgﬂ?hit%ﬁl?e 'Suﬁléhﬁygjg herein to
descr i bereaule Bmposignificastc thianped rFapakbmplef thasetemhs eanl Hecdonelfred AafdWag; and/ or
software that.is copstructed and/or programmed to- 30 carry out the desired
funct i on? 4ViEig0f abised 4 o514 she medifisd tarm if Hrindeviation wowld asinegats éak as

" Means- Plidgnihy Btk Word 'it’}n&ﬂﬁes?' ainms should include any structure that can |
be utilized to carry out the tunction of that part of the present

[ n\d/enti OEQOIMOSZB;}S apiplicatemnat airdﬂs ﬁdieg'_t}eia Japmi&s@Batézﬁuwbii%ﬁtidn@lld)syindflagou_t , t
an " N e lerel n_nean _a reasonabl e anoun 0 evli altl on
of t @p%%gaéﬂgb@aﬁﬁ@%‘ﬁ ltﬁ’ﬁten’ﬂ?éﬁscll‘@é‘{ﬂs ©f Japapete Rategt rpplication Pochanged.

For exanpd@®-000826 end %6&0@{%&7%?&?@{% oﬁ?ed'ﬂ%%iﬂ@ﬁ?%‘erﬁg% devi ation of - at

| east 5% of the nodified termi viation wo c'negatethe
neani ng @0léle Wehide only selditbd embodif@btIavahéen chpdni todllnstatechapraBenpr i Ority

to J Pat ent. [ i ti Nos. ...2000- 10 000646 _and 200Q03-000647. Th
b | o AT Epes, it 3R P S Bhase RGBS iy e AR SFPR iR SMoBBOBROGEEE. and
2003- 000&&%@5@dhﬁ6£ﬁ&aﬂoﬁl§@5&@é ﬁh@@hé}%%ﬂm*avdéﬁ}ﬁ{egef?ﬁgme[éég 4 myWil e only

sel ect ed, enbodi nents have been chosen to illustrat present I nvention,
it Wil Becaipasesfinedinthe eppesiled ¢laidns. Furthernzore, the foregdinsdatspionsufe t hat

' d I f | ' b de h j | thout d '
{rom ¢ ne"SCANEE A dRind OThy PRI fol B roy L on e TR

Fur t her mustefor thb uipdsegplimiingahe ivehtics dRfined HeiRHpLideE BlafindsRIGLGI N tO
the present invention are provided for illustration only, and not for the

pur pose SAUYALFHIS-i HRpst the sperectitthemventianes neidimitsd totthe disglesrdeshbolimments. and
their equivalents. Thus, the scope of the invention is not limted to the
di scl osed enbodi ment s. :
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2 5 MAY 2006 WHAT | S CLAIMED | S: 1. A spool braking device for a dua

bearing reel that brakes a spool that is rotatively mounted on aZr&KMAY 2006
unit, conprising: an electrically controllable spool braking unit being
arranged between the spool and the reel unit, said electrically
control |l abl e spool braking unit being configured to brake the spool; a
tensi on d&IEATI®CLAIMEDDE: ng configured to detect tension applied to
fishing line released fromthe spool during casting; and a spool control
unit being configured to control electrically said spool braking unit such

that when the tensi anderGakind dbbics R d danblAne A&1 Bl bARsUNdoof @b, af ter
having increased due'to rotaftion of the spool below a first predeterm ned

val ue befﬁﬁ@n@bwn@vwvhnnhmeb@@eumuﬂvae spool reaches its maxi mum val ue,

the spool is bE@%EQm‘éﬁlJ‘ d;ﬁltxfgilg% epo%?gﬁaﬁc%%t lﬂ;rl?ekﬂ rangécf; eth@ln e Sb&%ea ring

predeterm ned tine or a

reel accorumd thg meel mh‘ammdlqlectmdmﬁy e:ontr(slhxbhb smobbrabmghmntgmng' t:oﬂﬁlguﬂeddes a
plurality & H%gneﬁs with sequentially different polarities that are

al i gned i R BY9onal direction, a plurality of serially connected coils

mount ed on t hear@glonWRickti@nghit wl@m@u@ﬂwa&ea teRionipphed Bffishakdingagnet s
in a C|rcuqf (ggtlal direction, said serially connected coils Dbeing

arranged W ¥H° ?igthetsﬂ?@?!éjb‘é‘flﬁ\é%gﬁngélﬁél a switch unit connected to both ends
of said plural hyooPtorfRl 'uﬁ’i't Béin§%ﬁ§ﬁ1re§@0 ool §ecn‘m%5r‘§élﬂ spl graﬁﬁ‘l%(%ltcont rol

unit controls said spool braking unit by controllihg an on/off "state of
sai d swi t 8¥¢hutpt wha thphienser dete@ieda oy rgiddiensien dﬁtgqctlca ehifafallp.eafter rhgvunée|

accordi ng a f t isin a
ange ot LERaEUPU b, ryi] B ISy bOGk PIEATSEIALAREA W, BRELCE
beari ng r editicaglcspeel] ofthe opail adanhek, its meﬂmﬂmeaM&,YthE BpGihemledidwith a first

constant braking force for a first predetermined time period.

2. The spool braking device for a dual bearing reel according to claim 1,
wherein
said spool braking unit includes,
a plurality of magnets with sequentially different polarities that are
| aligned in a rotational direction,

a plurality of serially connected coils mounted on the ree! unit and
disposed around a periphery of said magnets in a circumferential
direction, said serially connected coils being arranged with gaps
therebetween, and

a switch unit connected to both ends of said plurality of serially connected
.coils, wherein said spool control unit controls said spool braking

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

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

wherein

said first predetermined time period is in a range between 0.1 and 0.5 seconds.

4. The spool braking device for a dual bearing reel according to claim 1,
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said first predetermned value is in a range between 0.5N and 1,5?. 5, The
spool braking device for a dual bearing reel according to claim 2; 5V\M6Ye2{aﬂ§
said spool control unit controls an on/off state of said switch unit by
pul se width nodification control. 6. The spool braking device for a dual
bearing reel according to claim5, wherein when said spool control unit
controls said on/off state of said switch unit at a 50 to 100% duty ratio,
t he spool bs configured to be braked with said first braking force by said
spool braki"ffg"unit. 7. The spool braking device for a dual bearing reel
accordi ng to ckad Mst pred¥B@Kifid vl iflid LASLORHIELACIN A Ut includes, a
speed detection unit that optically deteCts a rotational speed of the
spool, and a torque conputation unit that conputes a drive torque that
rotates the spool ky A4S §han f i . tected by
said speed detéctioneu §t éﬁaﬁ% nnngﬁTg&?ﬁrﬁgﬁgkg%%gggkgﬁggggFgﬁéﬁd said
tensi on i hawirect ed by the conputed drive torque. 8. The spool braking
device for a dyal beari reel accordi to claim1,. wherein aft sai d
first predeterMn&ro f’(r)rlr%}%é3??S‘Efl%oisa?ndo@%%Sﬁatec%far‘?f‘ﬂdoglw“ﬁhi“f‘ﬁ?%HW%I“% Rai d
spool br akiodificatiori coh@olbr ake t he spool for a second predeterm ned tine
period with a second braking force that is weaker than the first braking
force and is configured to becone weaker. 9. The spool braking device for
a dual bearinger eel Tﬁ@@@dcmlb%ﬁ%gd&li@l 13t 4, duat Bourdip FedY¥cA00P MReiRi4) said
spool control unit determnes the first braking ?orce based on the
rotationaﬂm§§§bd of the spool detected by said speed detection unit. 10.
The spool  brakiig S 8! {froPuftBhirbE il BofiAthe ASER iR uliPuidl 48" B,

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

spool braking unit.
7. The spool braking device for a dual bearing reel according to claim 1,
wherein

said tension detection unit includes,
a speed detection unit that optically detects a rotational speed of the spool,
and
a torque computation unit that computes a drive torque that rotates the
spool by a rate of change of the rotational speed detected by said
speed detection unit and a moment of inertia of the spool, and

said tension is detected by the computed drive torque.

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

after said first predetermined time period, said spool control unit controls said
spool braking unit to brake the spool for a second predetermined time period with a
second braking force that is weaker than the first braking force and is configured to

become weaker.

9. The spool braking device for a dual bearing reel according to claim 7,
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said tension detection unit includes a speed detection unit that 2p5iﬁ3¢”ﬁ
detects a rotational speed of the spool, and said spool control @nft 1)
determ nes the second predeterm ned tine period based on the rotational
speed of the spool detected by said speed detection unit. 11. The spool
braki ng device for a dual bearing reel according to claim8, wherein said
second predetermned tine period is in a range between 0.3 and 2 seconds.
12. The spool  braking device for a dual bearing reel according to claim1,
further cdfpfi’sing, pattern nenory neans having a plurality of control
patterns storeghid BEIof @GN de@fmPed fhe %Hrlﬁéﬂiﬁ fo?ée 520 6:Pth lifds being
different at least in one of said first brakin or ce, salg I rst

pr edet er nised of/@r seool defectesbipyosald spsed detestion eniti ned time period, and pattern
sel ection neans that selects one control pattern fromsaid plurality of
control patterns stored in said pattern nmenory neans, wherein said spoo
control unit cébtrollbe spiodl beqiiry) ddvicekiong dual bedpiag eckl @ocEding to eirh r{H!

pattern selected by said pattern selection neans. 13. The spool braking
device for "% fual bearing reel according to claim8, further conprising,

tensi on patt er mi¢ enbioA de@BRMSuritadludedlaSspaed &ASHON uRiRiHaBbRicaldPagecton wWhi ch
the second praking force is determ ned, wherein said spool control unit

corrects_§§ﬁﬁm?éfﬁﬁ§ﬂﬁ%ﬁPﬁbmﬁbrce in response to said tension pattern
whil e sai d spogliq ¢l EiroV it dGQRifeR e s%@('ngi e@?%éﬁcn&ﬂ{eﬁ%hﬁq)gﬂga bastl Btng -36 2

5 MAY 2006 said second predetermned tine sai'd second braki ng
force. 14theTplatiagsbecedpiake prpobidsi¢ates Hyoridsperdadetdstion iy reel according to
claim8, further conprising, first braking pattern setting neans that sets
at |east one first braking pattern that indicates at |east said first

braki ng force, lbnd 3beepab! brainigndevidat foe nnivabbéaring reet ansortingtto shilim &t | east
one secongm8£§#ing pattern that indicates at | east said second braking
force that T's smaller than said first braking force of said first braking

pattern, wher ebdid sbed pedatrmiditingd padidtl s ialagsideibeidel 0GRl RRk&NEAI d spool
braking unit so that

12. The spool braking device for a dual bearing reel according to claim 1,
further comprising,

pattern memory. means having a plurality of control patterns stored therein, each
of said plurality of control patterns being different at least in one of said first braking
force, said first predetermined value, and said first predetermined time period, and

pattern selection means that selects one control pattern from said plurality of
control patterns stored in said pattern memory means,

wherein said spool control unit controls said spool braking unit based on said

control pattern selected by said pattern sclection means.

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

further comprising,

tension pattern setting means that sets a tension pattern, based on which the

second braking force is determined,

wherein said spool control unit corrects said second braking force in response to

said tension pattern while said spool control unit controls said spool braking unit during

-36 -




the spool is braked with said at |east one first braking pattern w&eg t he
spool rotational speed is equal to or greater than a predeterm ne aMie 2008
and with said at | east one second braking pattern when said spool

rotational speed is below the predeterm ned value. 15. The spool braking
device for a dual bearing reel according to claim214, wherein said first
braki ng pattern setting nmeans includes, first pattern storage neans in

whi ch at | east one first braking pattern is stored, and first pattern

read- out FHAMCOP pedptaBeddinne Baiod Vth seisksseondheaking fetcepr aki ng  pattern. 16.
The spool braking device for a dual bearing reel according to claim15,
wherein, said first pattern storage neans has stored therein a plurality of
first braking lpatt dhaspeddiraking desgofod at duatiibéfrmgent! dorakltinggo fetrime®, and
said firs rm:e?‘{%nq isl?ng:,]t ern setting neans further includes pattern selection
means that sele y of said plurality of first braking patterns stored
in said fi:lrSt [ﬁ&ttﬂam‘klml gspwgﬁlgpgningniééani uhersas B Jsa dni ﬁfsSbraR@%t;fﬁftﬂnrth- out
nmeans reads,. out sel ect.e rst. braking pattern rom sai irst pattern

st or age nétéjhcé‘!:es-aalfasés d bﬁ%éﬁﬁiﬁ?‘?’&?ﬂe spool braking device according to

cl aim 14, wher gédand Seukthglpattsth sBbiak hidgnOBEL LMt &%&ttdnggec@'ﬁ@ﬁékfn%rﬁaﬂﬁﬁ
includes first_ pattern storage neans for stori ngpga ref erence Draki ng

pattern, Ut pgicalgs aidessysaid secarchbraling fares thatis soalies than seid fosbaking farcgl ural ity
of di ffegg&qdﬁ}sf%kigg?g&éﬁg patterns that have different braking forces
fromthat of said refé ence braking pattern, and pattern selection means
that sel ects aWwherest sat spkphepnpeltunisretectrically saitabls saef spoarbcakitg @it seghgsat t er n
and said i ; ISt . i atterns that re Co ted, and said
et br g pBabbuiked eifhihidod AT the RRLLEE phh 18D S " BB obopdlat o
pattern spgdedds ¢l waarnscase et soptedaiomindi dlueehe methoaidot ddastghepaddner n

St ored |13t LS D 2 Uibor PR 2L RS TR G gomPut e fi st
15. The spool braking device for a dual bearing reel according to claim 14,
wherein
said first braking pattern setting means includes,
first pattern storage means in which at least one first braking pattern is
stored, and
first pattern read-out means that reads out said at least one first braking .
pattern.
16. The spool braking device for a dual bearing reel according to claim 15,
wherein,

said first pattern storage means has stored therein a plurality of first braking
patterns that correspond to different braking forces, and

said first braking pattern setting means further includes pattern selection means
that selects any of said plurality of first braking patterns stored in said first pattern storage
unit,

wherein said first pattern read-out means reads out a selected first braking pattern

from said first pattern storage means.
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18. The spool braking device for a dual bearing reel according to gain117, :
wherein said first braking pattern conputation nmeans conputes said < MAY 2056
plurality of first braking patterns such that said plurality of first
braking patterns have braking forces that are smaller than the braking
force of the reference braking pattern. 19. The spool braking device for a
dual bearing reel according to claim 14, wherein said second braking

pattern setting neana i nc)Judes, second pattern storage_neans in which said
at | east one s&tond!Bsperhiyakipadevaserncradwede gdaim hovhewdond pattern read- out

means that reagsq At braRing pafferh 623Gl ABMs SERANGncHilgKi Ng pattern stored in
sai d second pattern storage neans. 20. The spool braking device for a dual

bearing reel accor diirsgpatisieiterngn maans foirtoriign refaredeslrelng piteaki ng pattern
setting means CoMPULRS, AR, 38 cin Sh AR MAPIAKMpu AL EAR, BAsed on sai d

first braking pattern. -
different first braking patterns that have different braking forces

from that of said reference braking pattern, and
pattern selection means that selects a first braking pattern from said
reference braking pattern and said plurality of first braking
patterns that were computed, and
said first braking pattern setting means sets a first braking pattern that said pattern
selection means selected from said reference braking pattern stored in said first braking

pattern storage means and said computed first braking patterns .

18. The spool braking device for a dual bearing reel according to claim 17,
wherein

said first braking pattern computation means computes said plurality of first
braking patterns such that said plurality of first braking patterns have braking forces that

are smaller than the braking force of the reference braking pattern.

19. The spool braking device for a dual bearing reel according to claim 14,
wherein
said second braking pattern setting means includes,
second pattern storage means in which said at least one second braking
pattern is stored, and
~ second pattern read-out means that reads out said at least one second

braking pattern stored in said second pattern storage means.

20. The spool braking device for a dual bearing reel according to claim 14,
wherein
said second braking pattern setting means computes and sets said second braking

pattern based on said first braking pattern.
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