FI SHI NG REEL, FI SHI NG | NFORMATI ON DI SPLAY APPARATUS, AND FI SHI NG

| NFORVATI ON DI SPLAY SYSTEM BACKGROUND OF THE | NVENTI ON Field of the

| nvention [0001] The present invention relates to a fishing reel. Mre
specifically, the present invention relates to a fishing reel that is
adapted to be attached to a fishing rod for winding and releasing fishing

|l i ne. Background Information [0002] Generall % a fishing reel has a reel
unit, a spodISHENGtRBEY., RISHEYE INFORMAFKEY DISRLAY éﬁﬂg&ﬁﬁﬂai@‘pm

rotating the spool. T i ﬁﬁﬁft supported by
the reel unit. The haﬁﬁ@ﬁg%ﬁgm‘?gﬁﬁ/ﬁﬁﬁ‘ﬂ§?ﬁo a handl e shaft,
whi ch is disposed in par@AckGuoUNDREF SEEANVENTITON [ 0003] In this type of

fishing reel, atrolling reel, which is a relatively |arge dual- bearing
reel for ISoldeditheddgventgngane fishing of big fish such as swordfish and tuna,

i k Pat ent | icati i cati .scl
exampl o GPOIERan TRF pieerf ivealifn HABGLGR fRia € Witk Pl ey 8 pieaipl oses an
trolling ine@ltionaklarb @ £fisliag flabthatisfilghediy Yeraatattieddo afishinzmed faradkdieg

connected to fishing line froma noving boat so that the term nal tackle
fol | ows biélﬁlirﬂ]&aql%ﬁgé%glm@ener ally, such a boat is equipped with a fish

fi nder. i ally gives the angler information acquired by the
fish fi nﬁ‘?é%c%ggol‘fgﬁ&agrﬁ{%je& state of sea floor, and fish water depth. Thus,

t he angl €0002]ai | Seaerally,en fdhitghrectflias la row ueit, dgpohrotdtatd e dttavhed brethe méadr nat i on.
In return, the angler verball ives_t he navi gat.or, infor ion about the
current fynit ppdya Sandle for gotating %’&%B‘f e ’?asffqozﬁ ?I?qgégﬁsgﬁgﬁh?ﬁé?pptoﬁgéj

navi gat orb,ﬁ@le ree? hanoend he Oi%%giﬁl?&(ﬁ%bgfadabﬁedttf) Aa'hahdi6 sR4E Wiaeh Rididphsedboat

based on t'he i nformation. When "above conventional trolling reel is
used, i nfiarpaediiebwith tetspasl shhf. current  fishing situation, or whether a fish

strikes c e conyeyed o .verbally from.the. angler ..t i gat or.
Accor di ngﬁwo t :E%MWPFEEH/ g);eeﬁﬁé%rl}g}grﬁglt ‘ovﬁlcﬁﬂ%af%aq‘vgﬁf%%nqﬁtaﬁe angl er
to acquigerihfed MrabBlit PRy gafhe fRRINGF Big fidrsuek PV @dfihaideubdlgs angl er is
fighting as a“fish strikes. Particularly when a fish strikes, frequent
connect i dkndven. NepeesaPateiietppientianBubligaiined008 7621 Hedigdoseg ap sxamplelii t abl y
change t he Rg%m%greeld or the travel direction of the boat through

-cooper at i Bf¥ i®t he angl er and the navi gator. However, such

i nformati @oodf thefisking M thisSiend tollingaretlom aiglopvaiches a fish bgtraibihgi kes is

not co nveéggm;{)ta}:ﬁg connected to fishing line from a moving boat so that the terminal tackle
follows behind the boat. Generally, such a boat is equipped with a fish finder. A
navigator verbally gives the angler information acquired by the fish finder, such as the
state of sea floor, and fish water depth. Thus, the angler trails a lure at the fish water depth
based on the information. In return, the angler verbally gives the navigator information
about the current fishing situation, or whether a fish strikes,' such that the navigator can
change the boat speed or the travel direction of the boat based on the information.
[0005] When above conventional trolling reel is used, information such as the current
fishing situation, or whether a fish strikes can be conveyed only verbally from the angler
to the navigator. Accordingly, it is difficult for the navigator who is far from the angler to
acquire.the information, in the case, for example, where the angler is fighting as a fish
strikes. Particularly when a fish strikes, frequent connection is necessary between the
angler and the navigator to suitably change the boat speed or the travel direction of the
boat through cooperation between the angler and the navigator. However, such

information of the current fishing situation or whether a fish strikes is not conveyed to the
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-1 navigator properly, the navigator cannot suitably change the boat speed,
or the travel direction of the boat. This may affect the fishing result.

[ 0006] In view of the above, it will be apparent to those skilled in the
art fromthis disclosure that there exists a need for an inproved fishing
reel, fishing information display apparatus, and fishing information
dlsplay system that overcone the problens of the conventional art. This

i nvent i omadigeeerroperly, thasnavigatpricantoh suitably ehangeibe baat pestker Hedeye!  whi ch

will bec ]%E% } art fromthis disclosure.
SUMVARY %@Cf&% it %fg%gﬁ% "Jthggs ec%geggh't he present invention is to

al 'ow a fesdegat oin vidwo of thefaBovd itarilldp apﬁaightedi tHoge gidtied inethé aft drorathison f r om
the angler in a reliable manner, [0008] A fishing reel accordjng.. t@ a first

aspect oidlSPH’éuﬁerﬁ%mqr%?ﬁlgsfi%?ﬁ ’?ﬁ’@aﬁ‘%ﬂ’mf% ishing regl fis &Féfame 10 i cat e
with an %p% Fﬁtﬂ@'m@@i?ﬁhﬁ %@s%ﬁaé/%?sﬁ: tﬁ@co%}cﬁﬁié‘%ﬁe BbRmsidref ng rod to
1 sSNi ng

wi nd and ease a |ng reel includes a reel unit, a
spool ,  aoinentoms] ad. ﬂ‘hissihmmudeadxh’esses thasrltbedlmtbmaurascwihwrmﬂmmmdsn The reel
unit is adapted to be nounte %hefl hingro Eﬁ“{mo' is rotatably
attached"f ‘ﬁ fegpipe gpparentig, OF‘?% § HLpw “o be wounded
around the spool. The handlsmxpwpdmimvtgmiwl unit and rotates the
spool . The tension detector is configured to detect tension applied to the
said fi smcmg] | i rden olfjlaet od‘dnmmmmanwwthms td dlow s ngogdtPehets Rolromansnit to

t he extern ar at a.o ensi Q Iledtotheflshlngllne
det ect edaﬁé Iitﬂéle‘ﬁ)l&f'f’s]flgoﬁmﬂﬁ?lé@?%‘r %ﬁd@]ﬂ %ﬁ%g PP ng reel has the tension
det ect or [gjme| dek Gehifig i atRRELOT ARRY hbctd? thdW@verfiionhi Ml el thard t he
cormmuni catl oh portion that can transnit the data of the tension applied to

t heI fi shicprfigureselo cpmmupicateyithan extamal apperatusdad adaptpd i ha Bisekedifady from an
ot ance aaE Rifioiapn 3R Bk Ch PR 1RE The e RREAERLHS: Rt G 00f oy

Accor di nglhynadlé Retefion Gascaor, me@nmwﬂhmdwtﬁ on. | Tiicoreatalis adaptédid Heensi on
applied to the fishing line, that is, information t%fg whet her_a fish

strikes 8roupied op g Bshing jodhiThg seeal lh%*tolt"’éilblg aarhgd tothe seed npito Abe fisking | of a
fish f
ish in %ﬁ? Osnatc'lI é@({l o ch?&A‘%ldeé‘aIduﬁP 'tlﬂegs&'é) £l rRaeRaR; ﬁgrotlﬁiea s8R0 Rgpect o

the inve I'ng ree |ngtot first aspect of the
i nvent i oand totatedthe bpddhememmn ddebtecismbnﬁgm’edl tedetect tdnsmqmpph@m:ahe t hat

detects a.t rque .appljed to the spool.. Jnt ase for e t he
t or que sé"‘H@%ﬁ hipg ligg.q %%‘HH@HH‘&até%’d&m%‘éch ﬁg‘f’ F%'Faéls’é’ét tp ﬁg‘(ec%?}@?latl on with

the spool, poe easd,%&m&%entsm agﬁﬁém% tRPRLHISS AL LB SRPRE terfmUetiche! ¥, 1t s

possi bl e dete _
[0009]  This fishing reel has the tension detector that detects the tension applied to the

fishing line, and the communication portion that can transmit the data of the tension
applied to the fishing line. In this case, a navigator who is positioned away from an angler
can have a fishing information display apparatus at hand, for instance, in which the tension |
applied to the fishing line is displayed. Accordingly, the navigator can certainly have
information on the tension applied to the fishing line, that is, information of whether a fish
strikes or the current fishing situation such as a condition of pull of a fish in real time.
[0010}] A fishing reel according to a second aspect of the invention is the fishing reel
according to the first aspect of the invention, in which the tension detector includes a
torque sensor that detects a torque applied to the spool. In this case, for example, the
torque sensor is provided on a spool shaft that rotates in cooperation with the spool, and
detects the torque applied to the spool. Accordingly, it is possible to easily detect the
tension applied to the fishing line corresponding to the torque applied to the spool.
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tension applied to the fishing line corresponding to the torque applied to
the spool. -2 [0011 ] A fishing reel according to a third aspect of the
invention is the fishing reel according to the second aspect of the
invention, further including a drag nechanismthat brakes the rotation of
the spool. The torque sensor detects the torque applied to the drag
mechanism In this case, for exanple, the torque applied to the drag
mechani sf@Euth as fighing rei acoadngto athird dspest of thamdientigrhiafilbe fighingreelever drag

attached to spool shaft, is tected. .Accordjngl it is possible to
accur at elaff’oa‘g?%gqr%{eﬁ‘:écopgﬁg?e%dgﬁ%ﬁvggl%fﬁrﬁ]gr mcléﬂ?fl%d {rp ec %‘r‘%gﬁhndi ng to
the t or qugkaPidk kQdridPoft HE sHoRITREGRARI seM¥or H8@E theAotqus Abpleed e @he &€ Or di NY
to a fourth aspect of the invention is the fishing reel " according to the

third aspeehanigm.t nethisrease forerampler tha derqbeapnligi e the dsrsemephanismunich as fat i s

adapted to selectivel rohi hit reverse rotati of oQl, i

e el Sia e Sfianed i o Rt ot G BLSEAEHRD T o bR RR eleBeft
one-way @lctdrihgBnit it bessible® APahRRi dotect the thidien applisé to thb€ishiapdiue sensor is
attached to a spool shaft or a handle shaft between the one-way clutch and

the dr agCprespeniingio theforgyeanplied todbe gragimRabynisy: s possible to easily
q : _ ) ‘ Lo |
ccor di izl o 4 BARRE e Byt o £ IRACH BOhucdi e hy Rl | o7

accordin on is ing re accordi ng
to the thédoeting tof thel ekl Bpaeof thefintdidon fusthdriiotluding awhe-ciaytchech tatse sensor

includes . a magnetostrictor magnetic that is designed to change its
per meabi P4apiedde selaehivsly RrRhibHdevarssrgtagen af%_ﬁhei Saaoltlagﬁws—falf‘%ﬂ&e@?fﬁ&ﬂ?-sm and a

det ecti O'Tgé: mr&uetsléﬁéoriisgatﬁ'&ﬂéﬁ eddth 019@—(4&2 Rffioh addfith B RARELGR! T4 ghior and
e y det ha

confi gur to'electrica ect the c ge 1n the magnetic perneability.
I n this casghe firguesenbe i¢ aitaghedl ©arspoel shefter addnda shafbyetpeeyihdiongveay
magnet ostrictor. that can be c osed,of ,a thin filmor.,.the |like on a spool
Shart or clitdhaniiile TamGechenng IoreeaRech Fokoap) tiperble)g srigigER [ °
not neceggasiul Spplea\h 4R R fk8thike device on a rotation part.
Accordingly, it i's possible to detect the torque in a non-contact nanner.
As a res[3] it A Esljpg siebhezordingtom/iifile agpesyofshemveitionis thengshote retle t or que

, and . : i f 1. . 4 fishi |
rccor df napetiss GRE IndlnIuptEisndlotind BN ehtER" FORRE ol itk sk 07 ng
to any of plaBRetbdthisibr kaghdthtihatasRasined &f clidige it periidabitity fepehlliap ohigd udi ng a

speed detector that is configured to detect a rotational speed of the
spool . Tisaques aprlitdda theotrag peehdnimm,iand asistacton eeil thet pagddsd intagoerinbergxt er nal

G0Pa" 20 e ol O 140 SR OB Pl i e spect
IIJermeability. In this ,case, since the torql,le can be detected only by providing a
magnetostrictor that can be composed of a thin film or the like on a spool shaft or a handle
shaft, and the detection coil in its periphery, it is not necessary to provide an electric
device on a rotation part. Accordingly, it is possible to detect the torque in a non-contact
manner. As a result, it is possible to provide easy electric wiring of the torque sensor, and
compact construction of torque sensor.

[GO14] A fishing reel according to a sixth aspect of the invention is the fishing reel
according to any of the firsi to fifth aspects of the invention, further including a speed
detector that is configured to detect a rotational speed of the spool. The communication
portion is configured to transmit to the external apparatus data of the rotational speed of
the spool detected by the speed detector. In this case, for example, when an externally-

provided fishing information display apparatus displays the rotational speed of the spool, a

navigator can have information of the speed of rotation of the spool.
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provi ded fishing information di splay apparatus displays the rotational
speed of the spool, a navigator can have information of the speed of
rotation of the spool. -3 [0015] A fishing reel according to a seventh
aspect of the invention is the fishing reel according to any of the first
to sixth aspects of the invention, further including a water depth sensor
that is configured to neasure the water depth of a termnal tackle attached

to the fPQRIng Aifisking Terd aesvrding tcassventhpspect ohithe dnvsstien tithe Bshing raehnsmi t
to the e [ t HS t f the t er dept f the termnal tackle
measur ed)é%)c?/)r@ﬁ t?/vag{gg?r e%lish%%gg}rl\%so?ecpslo ehllngerglé)gé, S mgglglrﬂgl ae‘f'a% en an
ext er nal ldypthrsewotigtdt fsicehfigiged fof B¢a¥atd B8 wittes db@l of 8 tGpiliay Sacklkeattaetiedto dept h
of the ternm nal tackle, a navigator can have information of the _|ocation
of the t&niishing linge dihe comppmgriion ppdieonigcondignred de SrermyYy 1 e sKteialht h aspect

of the iﬁf!ﬁ?éth ﬁaétérx ﬁf&Q%vagér%Q{aéﬂ%fﬁ%eﬂenH@%fﬁEﬂE H&a&&ei@fthﬁiv&&é}& gect of the

i nvention, furt I ncluding a water sensor t s configured to
neasur e sérsomeinehis deget for ekamplt ewigmal extarakllyepavidad fishing dnfoheatfdnsdisplay | i ne.

The co nication porfion jis configured to transmt to the external
appar at u lsﬂéﬁ’%ﬂ’ﬁf"vﬁqﬁéﬂt@&‘cﬁggﬁq Tt?ﬁ’é‘lnagtﬁ@]él& %‘Fa"'t‘g?éor%%bfw wEeten plthehe speed

det ect or | RBGL A& Be RfmifAeMper depth of the term nal tackle neasured by
the water depth sensor. [0017] A fishing reel according to an eighth aspect

of the i B8ali oM ifishinpecel acrhidigg toeml eightbhaspeatt ofithe mvantjorofs thdBshing skl t hr ough

Coor g BESHT oS g USRS ST e
the fishigfiguRel toinfeaGi@t BRCK A6 cle?t‘t%if £rRARaL e RitfHed eslitbifRRingdinenf or mat i on
di splay b using a wireless nmethod such as UAB (U tra Wdeband) or

Bl ]lc,let oot Ahe @prwuleicafmn ratidreis coufigied fomansmitioithe @q@mle@pal[auf@m}a K th¢ shi ng
o or ovi iAo PR 316 U5 RET RY Mot el ARRGHThe Pt HEptn 6 e pl 'y "

appar at Ughe teiing ta&kid medsued tyGhé aafir deptllabmsoconmuni cated fromthe fishing
reel. The fishing_ information display apparatus includes a body nenber, a

di spl ay B8¥] on A Hshiggraelieicerdingte Porightbaspegher the dvsntien isdhe fighre wekpl ay

portion ] - OV] eyt lgtggy The, C cati rtion is
confi guréecgo{eﬁoggieoceg\%ﬂ}er%%@ﬁogl%?iegll n eFteSéﬁlﬁhcfalgggHg h; ‘?%éﬁgflﬁotﬁgappl ied to the
fishing ¢tom@unicheorcstisoislenfigwed anirgaiiedath oidiessly ayn s ¢dse, ot Spingile,
portion the ﬁ!ata of tension received fromthe, fishing.reel. [0019] This

b

fishing W higg regl dptonpediehtofinsgitepalbhpiorided @W&Wﬁ@%ﬁ%&rﬂﬁiﬂ%{ Bensi on

using a wireless method such as UWB (Ulira Wideband) or Bluetooth, a code for cable

connection is not required.

[0018] A fishing information display apparatus according to a tenth aspect of the
invention is provided externally of a fishing reel, the fishing information display apparatus
being coﬁﬁgﬁred to receive data communicated from the fishing reel. The fishing
information display apparatus includes a body member, a display portion, a
communication portion, and a controller. The display portion is provided in the body
member. The communication portion is configured to receive from the fishing reel data of
tenston applied to the fishing line. The controller is configured to display on the display
portion the data of tension received from the fishing reel.

[0019] This fishing information display can display on the display portion the tension
applied to the fishing line provided from the fishing reel. In this case, a navigator who is
positioned away from an angler can have a fishing information display at hand.

Accordingly, the navigator can certainty know the tension applied to the fishing line, that
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applied to the fishing Iine provided fromthe fishing reel. In this case, a
navi gator who is positioned away from an angler can have a fishing

i nformation display at hand. Accordingly, the navigator can certainly know
the tension applied to the fishing line, that -4 is, informati on on whet her
a fish strikes or current fishing situation such as a condition of pull of
a fishinreal tine. [0020] In a fishing information display apparatus
accor di ngp, irdommatiehenevitetheas fish stribes ot hueranhiigntg shatipmsudhesfaicohdifign of

i nformati 0@ ﬁ%ﬁ%%%ccordi ng to the tenth aspect of the invention, in

whi ch t hBY¢8 C}Hmborti on is configured to receive fromthe fishing
reel dat gog20] r otiatd fRRalo infoRAGHE digplaP atharatedsbcbiiEngioninledvietith asgecenf i gur ed
to display on the display portion the data of rotational speed of the
spool . | thetinyentionsia the gﬂﬂ@@f@fm@pom Risplay eeeardisn 40 thejeel) agrect ofdhg pool i s

di spl -t he dj spl 't 1.0, di_ngl ' h
Gi ¢ oat § orariorh o SEER Y eoPhbionaESRatls Pty AL AR fom EEREAPY ¢

appar at Ugech84860tdigidnal petdef £ ifoohane die @ntrbike is tonfgniddan displdytva the shi ng
information display according to the tenth or el eventh aspect_ of the

i nvent i oAisPlan paFioatthe ea ebravtionakspeethobbe spet Insthassizes: dor @dmpl- thecei ve from
the fishing:..r i I - Of =11 aE’?g% e
attac hedh?%m%nlag Fﬁ‘gg’f‘?‘ﬁgf’ chﬁ%&%é%g%coon\rll\@% gkf’%ﬁ’f"g mgLon |Ctg’§dr“2@&9’fé on |s‘§{ray on

t he di sptaykmper the eitudtioa of decspobl roaitiahi onal wat er depth of the term nal

t ackl e. this case, the water,_ depth of the termnal tackle is.displayed
on the Ldb%? ay Apgﬁli“fl% ; OIR&%’SMIHH’ yya,ppgaﬁg\ﬁcgtgggl,g t%&ﬁwﬁﬁg\ﬁs?e}%og' fuation of
the ter ”hﬁ/@hti&?i% %ﬂeﬁgshir[gm?&ﬂnaéb& UiSPl Q%dgﬁiﬁé T3 e QEhiH bS Bk RhtRESGREUIE t O @

thirteenth aspect the 1 nvention | e frshing information display
accor di nipventiamjn which e ¢ceemtimitaionpeirfiethisaepigired witetdive fromibafislong i n

whi ch th i cat | ion is furt f i t.o feceiye data f
o {ish TeehOR O Inktons! g Rto ik eamii] <G A T B iR ey e on
di spl ay appaiRE u_s;onﬁ?%ed RedisAgNsA aielcﬁgpw}s%ctr%ﬁ hRrdaeitrbaubed waterdeshl ay on

t he di splay portion e data fromthe fi's finder. In this case,

fi sh-fi nof ihg térmfmal tewkleodn deincise, e syltenydepthod theerminslipelle gotisplaied on] 0023] A

fishing jnformation display. arat.us _accordi ng t - fourt eent | t of
the i iR o BficRinBRP S hRuERASH LR P sudic bR B RRIE
aspect ofoohp i Wﬁﬁﬁih?_[hforrﬁdﬂohhl@sfpiaiy%b i'u'_ﬁ%o%. thir@BnthiaBtet ot inveftiéhat i s
configured to obtain fish |ocation data. e controller is further

conf i gur isdhe Bsting pfermasian diselayiasenrdipgge eny shtherenth fospwvaligeaseeh ofiea from
the fish. fi r. 1ion. nefr: - [ ' i i vjded in
navi gat oS hih At cofiR Bk ofipgiGPR s Bhotii o LGV &da BRAY (2T
as the ffighiisder ki &y pravidedexiespllavf the fishing information display apparatus, and the

controller is further configured to display on the display portion the data from the fish

e
—
-

finder. In this case, fish-finding information can be displayed on the display portion.
[0023] A fishing information display apparatus according to a fourteenth aspect of the
invention is a fishing information display according to the tenth aspect of the invention,
further including a fish finder portion that is configured to obtain fish location data. The
controller is further configured to display on the display portion the fish location data from
the fish finder portion. Generally, a monitor of fish finder is provided in navigator’s room.
In this case, the monitor of fish finder can also serve as the fishing information display.
[0024] A fishing information display system according to a fifteenth aspect of the
invention includes a fishing reel and a fishing information display apparatus. The fishing
reel is adapted to be attached fo a fishing rod to wind and release a fishing line, and

includes a reel unit, a spool, a handle, a tension detector, and a communication portion.

-5.



[0024] A fishing information display systemaccording to a fifteenth aspect

of the invention includes a fishing reel and a fishing information display

apparatus. The fishing reel is adapted to be attached to a fishing rod to

wind and release a fishing line, and includes a reel unit, a spool, a

handl e, a tension detector, and a comruni cation portion. -5 The reel unit
is rqotatably

i s adapted to.be. t the fi shi d. Th |
t t ached [eaoot g TR Be abuien S e R g CBoPA S BUAARY erehbinded
around t hetgpeslunitTine fRangIRe bkisg la&aﬂg(écﬂt%%ei WoundBd heGhd H SFO&Q ﬁh@?ﬁ’gge the

spool. The tension detector is configured to detect tension appli to the
sai d fi shf prgvides & thepes] gotunitdattiespoplorihie densicn detavtdrgueadiged to detastmi t

d f : i: |- .0 t.he fJ shi |.i d ed by th i
ot cct or R PPIRMARP TP b s huipaime S Spoeimtifioont or nal 1y

of a fi shiangnit deth of &itdensic [ﬂfpﬂ@d erkht Gshiag GinY Betdatbd b§ BN GAdRS iy om t he
...The fishing information di fﬂp ay apparatus includes a body

fishing el i Ng.__ ) spl |
menber , &%f@@&@ﬂ%@quﬂlﬂmﬁﬁd&mo@ eg sxterually of adighingaenhtandl | er. The

di spl ay j i - OV i . (. The.co nication portion

is confi Sﬁfriﬁe {Hoﬂoﬁg%‘?ev%a ?Oo&rhﬁk‘%%ﬁ? ?%ﬁ?ﬁntgggg@% 5%etl‘a1§? %ﬂ%l“g‘?{mﬂ%& ied to

t he fi shidmglaliapparafihéocbelet o dbiemeinber; anfispiiirRatidr aGofRhdicadion bbgiod] spl ay

portion #e dat ?]Sof tension received fromthe fishing reel. FOOZS Thi s

fishing Pt dFoREolish Hassploy Bydon is raridad gpihe podymepbasi Bie applied to the

fishing kg rpﬁqt AL ' f fishing reel on

t he di spl aﬂ;&ug%?et{? 0 ol%ﬁ %hreéﬁ]p?%r%?ng I %lfg‘g?r?gﬁhggﬁ%gE?egga%%ggeﬁlgt%ﬂs. In this

case, a mppliedde the fishingilmeaihy cofitraler frcoafigived te dizplagva tiee disghy petion

i nformat j,Q i spl ay appar s at nd. Accordingly, the navigator can

cert ai m@ieﬁlﬁ‘éwsf?%ﬁnéﬁ&l %ﬁ?}ﬁﬁi‘f‘e’gs ¥fe fishing line, that is,

i nf or mat joaRspn T™hEehHHLEH ' ' f Sh ' ' such as

2 cond tLon bt par g RfoBtlof Uspbg, Qtmeth HERlsy heithith B3l B8

obj ect s, fishérg lireprovisded donsthe wdmatwinatiay psrtioh of He: fishamenet! oni the displapn Wi | |

becone a N4t hose.skilled iin the art fromthe follow ng detailed

descri ptllg) "gﬁg”?\%ﬁh&?ﬁs gl%%i;?nflﬁt_l ‘ﬂfﬂ?%?ﬁ’%’f?ﬁ' R @ﬁ&f“%nﬁ@%‘éﬁmﬂw Kgaay

di scl osefom apraapRe Eﬁﬂhav@M‘H[r%Elﬁforﬁﬁti&h@isﬂﬁf’ﬁﬁ'ﬁh&ath@m%ﬂ.oﬂcccﬁahl v,the .

DESCRI PTI ON OF THE DRAW NGStL 027] Referring now to the attache raw ngs
9

whi ch f oW Eaigan certainky kaowrthe tanaion agplécst to sl fishing kme, ¢hat is, nfarmetios pact i ve
view of g dih&h A &8k o @ur%grﬁ?fsﬂ]%rglcsﬁua%(}nhsu%]as a condition of pull of a fish in
real time.
[0026] These and other objects, features, aspects and advantages of the present
invention will become apparent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed drawings, discloses a preferred
embodiment of the present invention.
BRIEF DESCRIPTION OF THE DRAWINGS
[0027] Referring now to the attached drawings which form a part of this original
disclosure:
Figure 1 is a perspective view of a fishing reel in accordance with an
embodiment of the present invention;
Figure 2 is a cross-sectional view of the fishing reel in accordance with the
embodiment of the present invention;
Figure 3 is a side view of the fishing reel in accordance with the embodiment of

the present invention;



enbodi mnent of the present invention; Figure 2 is a cross-sectional view of
the fishing reel in accordance with the enbodinent of the present
invention; Figure 3 is a side view of the fishing reel in accordance with

t he enbodi nent of the present invention; -6 Figure 4 is a cross-sectional
enl arged view of the right part of the fishing reel in accordance with the
enbodi nent of "the present invention, Figure 5 is a cross-sectional enlarged
vi ew of the | efFigpmrd is efcrashecdtiophli andprgasetiew of theatsbt Herhebthgilishing el in

enbodi nent_of the _.present iL.nventdon: Figur .S a partial sectional view
of a Iev@?coﬁﬁi%e%@hﬁ Flghﬁ)(lhﬁwgc%%ﬁ%grﬁ%%lgﬁvt%ﬂtOnt’he embodi ment of the present
i nvention; Fi guFiguré 3 i§ a@foseREioBSEnirasisvier of itenatt pui eftheffishingeedue sensor
in accordance wth the enbodi nent of the present Invention; Figure 8 is a
control IBreedange agthdhe embediment of thaprepaé VAR i shing i nf or mati on

di spl ay systemi. Qr i efpRd] I RSk eVt i on;
Figure 9 is ap 1%%%%/’?3%%@%???\%6%%%%9 I ng%r;@n%% fngéh%glpiﬁa{? ‘Z‘gpaf atus in
accor danglge sshivdilithbst ofnliostessaninvedtidnhe present invention; Figure 10 is a
view showi ng a screen of a display portion of .the fishi nﬁ i nformation

di spl ay appar atkigwer i5ae splamsd sragp-sertional asHH8ER FRIAHE SSPSATR apfosdanny
inventio "thFﬁlggﬁnxgo - &?oﬂh?ﬁfeﬁ&ﬁ‘fﬁxjeﬁﬁoﬁ“ ew of a fishing reel in accordance
e t

wi t h anot her odi nent o e present’ invention; Figure 12 is a
cross- sect i onal Figmledrigedontra wladk didprarh of thepishingoteltand affishingrgformetion n

accordance with sti.ll another . odi t of e present ilLnvention; and
Fi gure 1§15*1p Ya?yﬁtﬁlﬁ'thBFcoﬁ‘%é’ER‘”ﬁ‘% gﬂggé}mﬁﬂ@é{;@!ﬁgfﬁ%}%@u%d a fishing
i nformation diI%El'ﬂ@Q i§¥§ﬂa@1€‘v§é§!v M@ﬁgﬁﬁgﬁlﬁﬁﬂioﬁ@ﬁ a hia@ls ignbodi ment  of

the present invention. “DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[0028] Setwedande sithabié embhodimeht aflike pressnéfitvenidorsnt i on wi | | now be expl ai ned

the art from t EedDdet SEH Qoring * iiemvesi B RPabee b e8REeSr the
enbodi e pfsrmftioniRsiMyesphtatis¥ @8dor@Mcaketh thE enibetBshehtosf the présdntat i on only
and not for the purpose of limting the invention as defined
invention;
Figure 11 is a perspective view of a fishing reel in accordance with another
embodiment of the present invention;
Figure 12 is a cross-sectional enlarged view of the left part of the fishing reel in
accordance with still another embodiment of the present invention; and
Figure 13 is a control block diagram of the fishing reel and a fishing information
display system in accordance with still another embodiment of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0028] Selected embodiments of the present invention will now be explained with
reference to the drawings. It will be apparent to those skilled in the art from this
disclosure that the following descriptions of the embodiments of the present invention are
provided for illustration only and not for the purpose of limiting the invention as defined
by the appended claims and their equivalents.
[0029] A fishing reel 100, which is in accordance with one embodiment of the present
invention, is a large dual-bearing reel used for trolling, as shown in Figs. 1and 2. A dual-
bearing reel 100 is furnished with: a cylindrical reel unit 1, a spool shaft 2 mounted
rotatably in the central part of the reel unit 1, a spool 3 rotatably but axially immovably
supported on the spool shaft 2, and a handle 4 disposed laterally on the reel unit 1.
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by the appended clains and their equivalents. [0029] A fishing reel 100,
which is in accordance with one enbodi nent of the present invention, is a
| ar ge dual - bearing reel used for trolling, as shown in Figs. 1 and 2. A
dual - bearing reel 100 is furnished with: a cylindrical reel unit 1, a
spool shaft 2 nounted rotatably in the central part of the reel unit 1, a
spool 3 rotatably but axially immvably supported on the spool shaft 2,
and a hahédkeavise, Bitthpobe seel améi/amrwrowet ishinggeat 10(histfumpished withk aprgse- wi t hi n
t he reel [ £ |-0r, fL.shi e ISt i i fho..a torque-
transm t{ﬂ%nggrﬁltrr%n Igéncl%éfr%g% th}‘%%tqr atn%lgﬁg Eng%qgée %@é@egh%nﬁlgﬂoﬁléé H@%émeé %V‘te% t he
spool 3; deglmschanislr/agatteddes pdtaton/oftthatpdol akethe liotatleasingdirddionsgdan 3 i n
the line-releasing direction; and an _antj-reverse nechani sm9 that

cont r ol sARETAEFSMsshanit Idprs gpntgols potptpn ofithrosroe] %asﬂlﬁgmeafﬂ%%%& on. [0030]
The reel gynidonl has: a left/right pair of plate-shaped first and second
side plates 10 and 11 nade of netal; and a perforated cylindrical reel
unit 12 [036] of Thetradl unttd hestdlefi/righn daiobf platceshapddefirki arsitseamdl sdc@aids si de

| ates 10 an 1 are.joj ped, coaxiall spigot .joints apd fastened by a
D1 tr i 190 86 11 el ScbPehans s Dot Stenbobito il &8l wnit i M BEPeBIREREF e
first anghsecomeh %ie%sﬂﬂn@%@&n&@i&&ﬂ’at&slld et1ahl YoisddRRAfall9 by Rptzoend of the
spool shaft 2. A boss 1lla protruding axially outward is diSposed in the

second sjaims phdifastendd bina phiealithafixing 4crsivd 8. flbe apprppioratélygentted pepivss shaf t

2; and on.th eriphery qf the .hoss .l | a thick-walle di_sk- ped
bear | ng. B BEETHEnd SR ol Pl RETR ) apaBoh ebelt G5 Rt Rlmsedd S
screwed $agtbosk Q033birhEnp aswily vasvat8id MEpodéd iaahoRRbnd Sdéplaeel 1 hahoess are
mounted with a space between themon the upper part, both between the reel

body 12 bandla heide forsuppardes Hiespeol shaft 2o dethopestphepeofebossody 42 and t he
d sj 11.. T j . ' ' i ded
wh e r SRR diksnd 8 oA BAL LS B aluakBE afcdhaiciikt sHElhaiRY GO0

shown i niskt@swedlfastnd 2, an i nformati on conmmuni cation portion 74 and a

swi tch Ec()x;()?eration portion 77 are anounted so as to be expaosed in the front
part of 81k r JHaragsglugsdp fercattpohrgentitn @ recd bprngss are moumnied Wiy »$0268 i on

Conmun A0, B850 o R ALY e BRI Bl o vt
appar at umddetésaethérggbbody Enathd3he sdvahd sitle plavy1 1 eTheexider padtioy obthetrbel
o el 00 e i el ORETAL O PRl 58 chli, hYi At O

As shown in Figs. 1 and 2, an information communication portion 74 and a switch

operation portion 77 are amounted so as to be exposed in the front part of the first side

plate 10 of the reel unit 1. The information communication portion 74 can wirelessly

provide information of the water depth of terminal tackle to a later described fishing

information display apparatus 80 (see Figs. 8 and 9) that is provided externally of the

fishing reel 100. The switch operation portion 77 turns the information communication

portion 74 ON/OFF.

[0032] The spool shaft 2 is rotatably supported in the first and second side plates 10

and 11 on the reel unit 1 with a pair of left and right bearings 31a, 31b disposed at either

end. Also, spaced axially inward thereof are two bearings 32a, 32b disposed at either end

of the spool 3, by which the spool 3 is rotatably supported. The components of a later-

described moving mechanism 29 for the lever-drag mechanism 7 adjoin the right side of

the bearing 31b outer race, which is on the right end of the spool shaft 2. Additionally, a

later-described third gear for the rotation transmission mechanism 6 adjoins the left side of
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[ 0032] The spool shaft 2 is rotatably supported in the first and second
side plates 10 and 11 on the reel unit 1 wth a pair of left and right
bearings 31 a, 31b disposed at either end. Al so, spaced axially inward
thereof are two bearings 32a, 32b disposed at either end of the spool 3,
by which the spool 3 is rotatably supported. The conponents of a | ater-
descri bed novi ng nechanism 29 for the | ever-drag nechanism 7 adjoin the

ri ght si the iofier radee The aeviersg r@htiorochicek meabanismBiadivinsshonghtwide ¢ight end of the

spool shaft. 2., Additionally, aiLer-described.third ar for . the.rotation
CFanom SBrUEE st Gnt an e fud PhEerbrd St prtd PR s S e The
reverse Ljt@tHeQEhEARIGH t(REGRSTTSM PheaghoSi Ngbdtdéh fhi BTt sige detRioutddeacelbgar i ng
3la inner race on the left end of the spool shaft 2. Further, the first

si de pl athe right-sidp bearingi@brthajisupponts the spdeb3 gir ahydreibermal HeagpedianBmaut s on

the left .side of the o r.race of, . the . right-side- ri

support sF%er’s%%ﬁpngg%?%g%mH?ggeo?%kglﬁ hggel Ofa*%%é‘}' ﬂner%%ea‘ﬁlggﬁﬁvaégg (géﬁsrh %ﬁgi di sk
springs 3He aivkpritipsBhGQrd protides irderdef tolhakel thd@tag f@t€ adjustable washeEebrogd ot
shown). The disk springs 34 are provided in order to nake the drag force
adj ust abfaBZeYaif respeeidaaivo afr@@t%ﬁﬁprw@é pedke opgrabing ke igopiig dtagescr i bed
brake op i . i : . i .

at or - doney g ¥Sputh RO 00 BRRA on BLE Floll SVRL IO AR BRI, o,

t he | ef t 7 abwte onthetlbf sideBEtherimie rade dittke lefifsideticaind @2 thagsupparts thatspsdpport s
t he spool g The,ri%ht si de of ttge uter race of the left-side bearing 32a
fae P

abuts on3t hae §glsident theyperraggef 'Slgeh‘?%m&3 BBt op 98- and fl anges
3b t hat or ' I A tzhe. [ j end. A
. f83 g shalil ggfagh_b)ﬁbblﬁ‘ngﬁlé r?lai ?{ngga%g& W@ §%:‘ﬁ£&d%€e@ﬁ[lﬁ

sound- e g ring 35 is dispose surtface of the right-side
fl ange pwithittenbabbin ffird Imeuredthenditd | A gouridrgniBgrisg e Wlisposadcon theead i ng

holes 3 5 d.jin.t i rcunf tial direction f i L] d
ur  ng aragce Bh0F Sebfiee Heagoatin - Th dpniogtiag flerSheS Fapk OB ond i de
plate 1lek8iQPRASEHalPrah R inIRNeNbichtindiRetish Bpamdling BeuRQiREp @Ml t i ng

ring 35. This sound-emtTing pin 36 is urged toward the protruding side.
The sounopesationt iAngpupidrengBinggin 3haftachbé onderseeond sidbvplateildgs persised rihand a

retreatin osi.tion by the |lever, 37.(see Fi,g. ,.and is .nor .

bost ¢+ oneioBEnttHae Balbace A e he- Pt Rg fnkad BissoBBP ebRuBEbURA X  ne

t er m nal yload idvRird theGRSHuding 80" Hh&Hund-clittils puOINEan shif BERRED ¥nen tted when
t he spool 3 rotates. [003 The handle 4 is fixedly co S)I ed to the

u
pr ot r udi #ftyaesing pesitioreand sygiraztingnegiton bytibg lever, 3Afsechig S)dindgosemas| ow t he

spool shaft.2 an ral lel wt.h the, s | 5is

"ot at abl iR B A e O bR EREE SO0y g R e BREkER 1o,

gnder t hﬁc&wﬁiﬁglgpélidk%ﬁuﬂcﬂis&oﬁﬂﬁﬂﬁ&ﬁft&d vitiedithe $pooh3 adates.ot her in the axial
irection. The

034]  The handie 4 is fixedly coupled to the protruding end of the tubular handle

shafi 5, which is disposed below the spool shaft 2 and parallel with the spool shaft 2. The

handle shaft 5 is rotatably supported by the two bearings 33a and 33b that are disposed

under the boss portion 11a and spaced apart from each other in the axial direction. The
bearings 33a and 33b are mounted on the both ends of the inner peripheral surface of a
cylindrical member 15a inserted into the bearing block 15 below the boss portion 11a. As
shown in Fig. 4, a slit 5a penetrating in the axial direction is formed at the fore end of the
handle shaft 5. A female screw 5d is formed on the fore end of the interior surface of the
handie shatft 5.

{0035} The rotation transfer mechanism 6 has a change-speed mechanism that can
switch between two speeds (high and low speeds). As shown in Figs. 2 and 4, the rotation
transmission mechanism 6 has first, second, third and fourth gears 16, 17, 18 and 19, an
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bearings 33a and 33b are nounted on the both ends of the inner peripheral
surface of a cylindrical nenber 15a inserted into the bearing bl ock 15

bel ow t he boss portion | la. As shown in Fig. 4, a slit 5a penetrating in
the axial direction is forned at the fore end of the handle shaft 5. A
femal e screw 5d is forned on the fore end of the interior surface of the
handl e shaft 5. [0035] The rotation transfer nechanism 6 has a change-speed
mechani sengagate manber 8| tvahcdngiressey fpringsPeeod 2(1hj gid arngetatan sipdedls) . As
shown in_Figs. 2 4 . the rotation  transm ssio hani sm 6. has first,
second, tTE? ?%Ft §?thalgg‘ﬂli}ﬁlﬁﬁ‘§@%dsmf ing pad thegseeond gegr ?‘éﬁ’%iﬁw'éﬁ%eélgm "e&hber 20,
tWo CONPERSEHINIuSTIteldS tRelhMdR \hal Bof (RIGhnAl APERAhIARNS Mirth g2drs 18The Ti st
gear 16 for high-speed”w ndi ng and the second gear 17 for | ow speed w ndi ng
are rot atdh? gresoppolatably dtachdico tlmstioe! Shafif2 inshestatelveheraibdy aegh wWithéha hi r d

and fourf.h gears 1 and, 19 e non-rotatably attached shaft 2
"0t he sfin 856 iep AT ex) o dun TR FRGiladht BERERA el esiRREine S

respect i ¥efidst add\@cSRDSQNTS ARNTas t2HsEl v esatioh! Mheneo cathpiebsiat spairds second
gears 16 and 17 to transmt the rotation. The two conpression springs 2la

and 21b pbsind Hb nosision tapencagingemyeher 20 ahthe bath ndnsiel dhegdigaging ek 8hgagi ng

menber . ~Ihe _operati S t . .set it t he engagi ng nenber
20. [003%?‘ ﬁ%o%eﬁ%g’gni Strtl%R2%rsrgtgfrtheféj%lngﬁn%rtlﬁé:%lgg&glg%&@?eg%g'sed inthe slit b5a
of the hpudbe shafdngSmindmefbdbs LG isapnpotatdbindidfmed & thealii Steof thehdrddée cent r al
part of the engagi ng nenber 20. The_protrusion portjon 20a, is provided in

t he i nnefhadet.i 8@@%&481@ ROELYT 208 i PW@@-@H&W“M thg ergaging m

recei ves,gh (WP LE - 384 TS i [ A lafoc-kiggbgned to

he.f or ot hERRRESTpOoRRh, o LiaBy B LRk PRAISBI SR o8 g LBpE

22 penet smimgcholidee 24 aind kecepleatte conipressioa spring?1or Thef spring hhded24is shaft 5 and
protrudes outwardly. Th eratj.on s t 22 is supported novably in the

axi al df@@@?g\g’r’?ﬂﬁé’rﬁeﬁ‘ﬁpgﬁ W?&lﬁﬂggﬁs‘frﬁg{n&s screwed at the protruding

end of t@?hf‘ndlﬁﬁ%ﬂ&faﬁoﬁ shaf@f@%&eﬁ‘dfeg HChaRQletish M 536 tHeNateribSof tBE FRMIION a

central t"of the inner peripheral surface of the handle shaft 5. A
groove 28mfi Safdpmeddeatoutwardigu tTheragemtion shafi 2Yissnppatedithevabbeindlkd wnal shaf t

22. A slid t) st opper 23 that engages wi th the grooy aisaprovi ded on
the “hantieiih b agiRRgprRoacP Bparoosbe et redbeos of A8 telnB Bt fon
Spring 24y 4 suidtReiR05d Matlib forRREQY 4 @nfhlhRf oﬂtﬁ@hﬁ@ﬁ%@wh@ﬂal shakt oR2.
[0038] In the rotation transm ssion mechanism6 with this configuration,
when t hethedpadiatshahs s Aagroow2ags frresd @t thegushigdprotmdiigendofdponartiogpper
part rel D 1R Slti(i] teypg %{g)tp[e)ér 23 that engages with the groove 22a is provided on the

handle 4. A spring holder member 22b that receives the compression spring 21b is

attached to the opposite end of the operation shaft 22.

[0038] In the rotation transmission mechanism 6 with this configuration, when ther
operation shaft 22 is pressed as shown in Fig. 2 and the upper part relative to the center
axis of the operation shaft 22 of Fig. 4, the engaging member 20 is positioned at the
second gear 17, and the rotation of the handle 4 is transmitted to the fourth gear 19 via the
second gear 17. Thus, the spool shaft 2 and spool 3 rotate at low speed. On the other hand,
when the operation shaft 22 is pulled outwardly by sliding the slide-type stopper 23 as
shown in the lower part relative to the center axis of the operation shaft of Fig. 4, the
engaging member 20 is positioned at the first gear 16, and the rotation of the handle 4 is
transmitted to the third gear 18 via the first gear 16. Thus, the spool shaft 2 and spool 3
rotate at high speed.
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axis of the operation shaft 22 of Fig. 4, the engaging nmenber 20 is
positioned at the second gear 17, and the rotation of the handle 4 is
transmitted to the fourth gear 19 via the second gear 17. Thus, the spool
shaft 2 and spool 3 rotate at | ow speed. On the other hand, when the
operation shaft 22 is pulled outwardly by sliding the slide-type stopper 23
as shown in the lower part relative to the center axis of the operation
shaft of [(3§] 4,As$ I;t&)wreunmi nghmnhedragmeb}mnﬂnmﬂhhmbmmgdﬁﬂkeﬁt apsit gear

16, and thg{g{t tlon of % andle is. transmt gs% hird gear 18
via the Pffigiog and; 5001 SRENES G0 PO OV 102 % at hi gh
speed. 1 | g, | B\ aﬂ@gmie ﬁarammﬂ Aaks a

br aki ng gllsg%@g%lmagﬁeﬁ&?%Iéf{%‘nlr-c—ll(gwl(g)ﬁOdl g%(SEZGSgnd 27, %m I sprll Ir:gs 28, and

a novi ng2frechaf amrmgedl' #tahdbatkisidgs ofiths frakéng disia? - aEthQDl]t S(D’Tmﬁ a8(spfignd (in

view of E of s The. pair of fri 0] d 2

arr anged® g%mﬁélsﬁﬂteﬁg‘??f&é’g%mgw %@ﬁ%l%@es&ﬁ%b agglgq%lx(e co o1 zl ??8 (see
Fig. 6) theVHHe@,ﬂoﬂ ﬁmﬁi@ ae%? TRInethe it dEIOR NITHERABSing wic@Rnidh e9 l@r;cﬁliat&g di sk
25 fromthe spool he direction that is away fromthe friction disk

27. The ﬂmpngl }mciﬁﬁiﬁmozghﬁlks?&mltbq@@ﬂlQﬂﬁétl%fp@ﬁheg)%héhaﬂ% friction disk
27 th t fot Fi 5,
theI Br aki()@fél Zgl IE}E%F%‘?] eg(zan‘p eebra vvas 2r§qgsilapeﬁ£@9%%%ﬁ&r%gﬁéﬁ%§£ P

st ai nl es snesitRemad@bfsthinleBDsted] Sthd T udhhied infovabl iditlieditdction of
contact/ noncontact wth the spool 3, and non-rotatably with respect to the

spool 3 epnted@oneanipct 361 the Sﬂoﬁbll 3@fitn9§rfﬁ@tqblbé1w&€ r@Be‘Eﬁo thsspedodntewi th a
| it

Pt erval SPheEbLRE NGB bk spBiID SRACTuBly SEMIIEAR Phat o

on the eng spacd abfnrshhﬁfefn‘nnfﬂ iategealp Oflid aitacking pin 4uhddiarthrepded pationtdlntni t h a

di anet er Iarger than the threaded, portion a, and a head portion with a
di anet er bf srgwed on fgend fece it Hflangr PPGIFN 4002 SHARSRHOMS ‘bﬂ%d‘f"'étk 25 is

at L ached gl dd o e R, 4R kBl R DGR QL1801 O D

novable 1'nt Irection fhe braking disk 25 can nove by a
pr edet er thaneie ginéﬂngrpoﬁ;onvdﬂbc I‘I“heﬁ;:rakhﬂgadlaleaS Im/atelumdrta(thﬂ gydinggottisndihess  of

t he braki di 5 hj th I I . t
40b. Thoebthe it pg e Robepyeb et BoeRaL FEtat dhet ARG ABkEer  and
a restrigg bﬂﬁnﬁ?@@ﬁﬁ Bﬁéa%tenhﬁm%dlafﬁéﬂcegwﬁibﬂ‘s Araindd'By Qibdebine @b ghicldesd S ur ged

by the coil springs in the brake- rel ease state, and thus is positioned
at a posofthebrakingdisk 2% frowi thh agiabdinestion pength @ﬁhﬂgéldlﬂgqugonmh edieshat Fi gs.

£ SR AL SR A 1 B R
the braking disk 25. The braking disk 25 is urged by the cml sprmgs 28 in the brake-
release state, and thus is positioned at a position in contact with the head portion 40c. It is
noted that Figs. 4 and 5 show the braking state in the upper part relative to the center axis
of the spool shaft, and the brake-release state in lower part.

[0041]  The friction disk 26 is disposed on a face of the brake disk 25 that is on the side
opposite from the spool 3. A ring-shaped friction plate 26a made of abrasion-resistant
material, e.g., carbon graphite or fiber-reinforced resin, is fastened to the surface of the
friction disk 26 that opposes the brake disk 25, by a suitable fastening member such as
screws. In the central portion of the friction disk 26 is a cylindrical boss portion 26b; and
a pin 2a, which is fitted into the spool shaft 2, passing through the spool shaft 2
diametrically, interlocks with the boss portion 26b. Accordingly, the friction disk 26 is
mounted on the spool shaft 2 non-rotatably, and rotates together with the spool shaft 2.

Further, a ratchet wheel S0 in the reverse rotation check mechanism 9 is in contact with
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[ 00411 The friction disk 26 is disposed on a face of the brake di sk 25 that
is on the side opposite fromthe spool 3. Aring-shaped friction plate 26a
made of abrasion-resistant material, e.g., carbon graphite or
fiber-reinforced resin, is fastened to the surface of the friction disk 26
t hat opposes the brake disk 25, by a suitable fastening nenber such as

screws. Int entral _partiqgn.of _the friction disk I|ndr|cal
boss portﬂ?eolﬁg’fﬁ SUL{acg (“’QVIBYVR?E%;E Ui &1 hass ppipadoh ﬂ%ﬁl@r%@t@b‘@é 26hkhs 2,
passi ng thERMAMeLINR) 1§QR&‘he§E@1{ gotgtabl i@ tcfdt&%’eh er} MirBIcL QF iR pisd h the boss

portion 26b. Accordingly, rict |sk S “nounted on the spool
shaft 2 mporion@thtbglalsyitatde mttrbichtrng$tmaga‘t, lvech asistimatidne Thpaatchs fdictl 30,

Further,ﬁ%f)ﬁ]%t egﬁ%lﬁ-‘\é\fg&‘géf}t %HI n, tgﬁaci_}{erse r ot a{.) on chec drrlscha sm9isin

cont act T PRI PSR Ob e Prafingsyl a ‘f)oss
portion 264 sie pldie 16, eldn@Bndli sHove 6As TR sult! Bk %&ien%ﬁ@iﬁ QnbSshat fagded
non-rotatably to t he outer peri phery surface of the boss ortion 26b by a
sui t abl eaxiathgpitsakd dugeo@pnﬂ@ftw méﬁl@ﬁ)(kiéhesm%h&haﬁﬂlﬂh@the igghiéan wheel 50
adj oi ns ner ri 31a er.race e bearing
30 ad of RV P redirae o abd® i b R SR L SO BBCErE | "Phe
frictionrslatidg 13@1@H:mlﬁlea§mgﬁhe¢tmnt he axiall y outward d| rection (I ef t war d
in Fig 5)of the spool shaft 2 i.e., in the direction noving awa fromthe

brake di §W0435; éﬁ@rwem%romu@mml@ue@ymsw& isatreishet m@ﬁclwsmra udingt at i ng
in the 'tﬂégat%ﬁét%ﬁ:'e o(r%‘é& W24 sahrqgéﬁ]SOJ Qﬁ]t{}ga\ﬁﬁhér? %\%tﬂtatcﬁﬁt eq%%%'f

mechani sm IS arfta pe mechanismi nc e ra whéel
provi dedthat inkerkaeks tv&btlh: tﬁDaf thE sav &eﬂﬁSOapiﬂﬂrlydlsptﬁbddanItlaet(ﬁlhatpeﬁph%ryﬂ t hat

mterlocé} with the]aélp of the sawteeth ggg d i S dlsposed on the outer

per i pher PedpchgtpdheshyQ e rgichel pase 51 Theivp ippintegngh syrics of y }
attached I S urged
by an ex%ng?égtgfdépm %t?lén’?%lv(\iggglt g[%ﬁg:yglﬁ X{e? %é él{rﬁl t ocks ﬁa@th%pm glégw teetg'.J h

50a. [ 00wgh thehwawfteethtS0an di sk 27 is disposed on a face of the braking disk
25 on th ol ide, .and s, attached_to esool S t SO to be
rovabl e 1093 he éﬁﬁeﬁcfm%@f?%ﬁ digpog On%&&aotfgi @a@gﬁpg gsPgekbci at i on
Wi th rotahé QRd ¥ attdbed ©oitkd éﬁb@l Sa%o &PadiB b AR abRR 1&%%%?41 dlrlé\étfolﬂ Ant move
away fromthe friction disk . Aring-shaped friction plate 27a made of

abr asi onspoek3 sadiratatatle én aabc;latmngw;th catafbamoithe fivitioe désk X6i tb @OHIBGR odndact ed
rfac he frict) 27 that

i db
oo bass TithaR) SRS Ay 58 Feition i S, Al rfase Hofon DB 7R Bette 3K, 2 chod
to the Sﬂﬁ@mﬁﬂ@fsﬁan@nﬁteﬁfah% gCQ:ﬁfB%h é@ypfﬁtemrﬁﬁbaprehﬁafced p&,ﬂﬂsrﬁgte&dadspng the

axial direction of the spool shaft and is mounted to the spool shaft 2.
screwing to the surface of the friction dlSk 27 that opposes the brake disk 25. The friction
disk 27 is non-rotatably attached to the spool shaft 2 at the center by a pin 2b that
penetrates along the axial direction of the spool shaft 2 and is mounted to the spool shaft 2.
Further, the inner race of bearing 32a adjoins the right-end surface (in view of Fig. 5) of
the friction disk 27 via a washer 30. As a result, the friction disk 27 and the spool 3 urge
one another via the bearing 32a, while it urges the spool 3.

[0044] In the brake-release state, as shown in Fig. 6, the gap A between the friction
plate 26a of the friction disk 26 and the braking disk 25 is larger than the gap B between
the friction plate 27a of the friction disk 27 and the braking disk 25. This reason will be
described in braking operation mentioned later.

[0045] A drag cover 41 covers the outside of friction disk 26. The drag cover 41 is

made of an aluminum alloy, for example, taking heat dissipation into account. The drag

cover 41 has a plate-shaped cover body 41a with the circular opening at the center, and a
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Further, the inner race of bearing 32a adjoins the right-end surface (in
view of Fig. 5) of the friction disk 27 via a washer 30. As a result, the
friction disk 27 and the spool 3 urge one another via the bearing 32a,
while it urges the spool 3. [0044] In the brake-rel ease state, as shown in
Fig. 6, the gap A between the friction plate 26a of the friction disk 26
and the braking disk 25 is | ar?er than the gap B between the friction

pl at e 27aingfshaped atta¢homdnd podion 1D formed unkerilyrval the ceives kodis4 lamy hepaEon wi | |
be described in hraki e I AN ntj.on . rag cover 41
covers tR Itf%t? s?lﬁgacg‘f IFE‘??(%’{%?T é‘?\l&ydl siakhggg.Spaﬁ?fgg(tjﬂreg%églgrv%fgl%ﬁéh?ﬁbainade of an

al um numagdonfiedatethe EXaitnl disks 28 ki @7 hedtthelbsiingalisk@s. iTheattackaonnt . The drag
cover 41 has a glvat e-shaped cover. body 4la with the circul ar. opening at the
center, &pdiog41bipseeungd tethgsad S‘&f%%@ﬁ%?@lﬂ%@ﬁ’?f"@ﬁ 3ot thersppoletivithit ari |y
with the_, g %ﬁ ' f i body 41
a has a g%gléggsleg t I%%Iﬁltg %Ilr)s:aglrrl st%g@jéagff’w ?ﬁ%’ltiévg%wg%%%rﬁg égt %at&ﬁg I’I%ti on

di sks 26 phmait? ¢f scatwels deerltionkd algpvdi sdatidbof bhpiedbt Bghitereny is epordsi on 41b is
secured to the end surface of the flange portion 3b of the spool 3 with a
SUi t abl e CABBAIFY MBS WOGRHIS ETiEe BPYATAT 1eCiredfo L seoRl BYHEN he cover | S

secured WeokdafhotPhiledibld ¥and ‘ews as nentioned above, control of torque
for tight gn‘%}ngglbg egsy %san go%%%red with the case where the entire cover is

secured {W4bhe shoglindricalerlgwirtion 41cAbatgrdirndgsfronaths sptii yide znd Iverfagsy .
[0046] A, cylindrical, seal portion 4lc that protrudes fromthe spo si de
end surfﬁ’é%aféﬂ’&ﬁﬁi)‘gl%ﬂge’§ 6‘?)Y1&?§10%qt&8aft§°hﬁfe(9€¥) angﬁb't a%?'flircgfﬂgﬁetogcporti on
41b. AN aTBHhA obihe @UE sdfaceiof tHeATRBE poRich3® i8 ek ISAILEAC SdObF §os] 5| Fhge
portion 3b in the l|eft-hand side of spool 3. The seal portion 41c is

| nser t edsdahpertios 4aaimihsarted in thivargalar girove Bhe Whealthpisal patiom4teiss i nserted

in this annul ar .groove 3¢, t ool a the dra 0 recent ered
by the: TS s BRafas oot &, BR3Poo. 2lint U tbid A ELedefby ko, S °C
at t achedirner ﬁé??:h@tal Qirfach OF tHehealpositd 41ee Af Os@fd 409 atthddad blthe outdaus, the

infiltration of liquid fromthe outer periphery side is prevented. [0047]

A seal ppeinbsyy surfage ehueel perben d e shusothgielilinadon of liquid fow; tBx 0vier sj de | s
provi ded i rii pheral surface of the cover body 41 a. A seal
menber 4§8&ihteﬁh§dﬁ§% |‘?B€eélttached to the seal portion 41 d. The fore end of
the |ip @o4rhe sesdal pemioardiddhdt prdtfudecomand thevitittion disk 2aisides isgeovidbdory
surface of .the bgss portion 26b of the friction disk 26. Accordingly, the
i nfiltratiedmrnes periphyml surfpespiithecovienBedyct hae hfeal BERCEF{WItha Iin 8o prevent ed.

attached to the seal portion 41d. The fore end of the lip of the seal member 43 is in

contact with the outer periphery surface of the boss portion 26b of the friction disk 26.
Accordingly, the infiltration of liquid from the inner circumference side is also prevented.
These O-ring 42 and seal member 43 seal the drag cover 41, the spool 3, the drag cover 41,
and the friction disk 26, and thus seal the inside of the drag cover 41 watertight, in which
the braking disk 25, and the friction disks 26 and 27 are provided,. Combining the O-ring
42 and the seal member 43 can achieve a reliable drag waterproof structure. In order to
provide easy attachment of the O-ring 42, an attachment groove for the O-ring 42 may be
provided in the seal portion 41c.

[0048] As shown in Figs. 3 to 5, the moving mechanism 29 includes: a brake handling
lever 45 provided pivotally on the reel unit 1; a pressing mechanism 46, which, in
response to pivoting the brake handling member clockwise in Fig. 3, presses against the

spool 3 and the friction disk 27 and shifts them leftward in Fig. 4; and a return spring 47,
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These O ring 42 and seal nenber 43 seal the drag cover 41, the spool 3, the
drag cover 41, and the friction disk 26, and thus seal the inside of the
drag cover 41 watertight, in which the braking disk 25, and the friction
di sks 26 and 27 are provided,. Conmbining the Oring 42 and the seal nenber
43 can achieve a reliable drag waterproof structure. In order to provide
easy attachment of the Ori Bg 42, an attachnment groove for the Oring 42

may be phishivages thairicHen disk 27 oshiftdee sppok3 andiha gjcting HkohrigHweidis. 3 to 5,
th i i i - h l] I i ded
pi \e/ otma?l?/: 51%0 HIIBIP E%B'P%%]tg l%ll’?: @%ﬂ?ﬁ%@%ﬁ?ﬁ%@ﬁg ﬁélggherﬁ]g?y%f: g‘ﬁFi%lr %YI r gs ponse
t o pi vot j00g9T he Theakaernprdp HRd Mmsdadicugif@ekidliyaboin tht ¢hooBshalt E3sdR agai nst

the spool 3 ang the frictign disk. 27 and shifts_ themleftward in Fig. 4;
d

and a r eSURPreSHT Slats 1@ Petwegn s hoth {icgien diske 26 pnd{7.gRd yrasg thebath fagtiopt "t he
spool 3 f94:ct j 3] q]y@g [ S o P } to the
br ake ha%?i% %%%deiv?‘eﬁra{dig@#\?fd ﬁ&g&geé;&%tg%r C o%ﬂ*&rﬁé“étﬁ%“g‘hfé‘%? &gtﬁé Fg%}%g] The

return spghtwgrddin Hig5fitted circunferentially about the spool shaft 2, in

the conpr ed.state i.n hetween the both friction disks 26, and 2 and
i gest nOORGR b i Crahsriangia e es dSanaoS e i rect S 30 dt & B PEEEPbng,
urgi ng thewkéd Gk 'b%e‘i'%}%é&g%zsiﬁ&ﬂ iﬁ%ls%tid)tﬂjﬁkolﬁi lhfek ahﬁagarfgaﬁdﬂth@n%ﬁmh0050] The

br ake- handl i ng | ever iS nounte e reel unit so as to be pivotable

bet ween rakingpation shdisated boshantam fings dihsdrake-tapdsng levet 45nigsiides £ g. 3, and

t he maxi,mum_br akj ositio i ndj cat ed .b hant | i nes. The .

br ake. haRUr ROt ihatas piveilgawtated i fis ool prrogn T 2o A kRob Botiopdsy |
nount ed the it fetddes fo MeFérk@Ad bf #ha levdPdorick 38R, PRE basalNerdRIT thd Rér postidrast ened
to the fore end of the | ever portion 45a. The basal end of the |lever

port i on 43%5aterlacksmopartatabbnwith thetrapisipaanedhanive 46 sbichegmpestsanfitsheats, whi ch
cor_rposesm%n[)&r@t cam nenber 60. [00511 The pressing nechanism 46 has the
first camnernber 60, a second cam nenber 61, a pressing nenber 62, and a
pressur g0ad] just mav praIEiad archamidd 46 hActht ifif s tcamGadm bR B0e4 s€@0nd samat t ached to
the inner peripheral surface of the boss paortion | la rotatably _ but

non- nov aBERRbeT Dl A pressing meghee6.iapd a pressuts adiisiment mereanben 681 The st i n the

axi al ggffr?ﬁltefn%gr &Vis %dﬁ%(:h%h Y& }t}f-e E%eg %{:}}i@'ﬁeﬁh i sﬁﬁﬁceccﬁ%({?%g %\Eﬁt&ﬁ ltlg Ii'@taﬁf)fgf; sing

menber NOVES 1 n axi a I'n coopera e second cam
menber Giut ndhengvablydn tle axédjdisdtioantThesedvmidi ca B&mbetj d1tisveislie theragsdur e by
t he pressi The first camnmenber 60 is a cylindrical

62, 052
menber ﬁ%&%ﬁggﬁ;{p@@t@g&%@q fefagn member 60. The pressing member 62 moves m

the axial direction in cooperation with the second cam member 61. The pressure
adjustment mechanism 65 adjusts the pressure by the pressing member 62,

[0052] The first cam member 60 is a cylindrical member with two large/small levels,
which pivots in cooperation with the pivoting of the brake-handling lever 45. The base
end of the lever portion 45a of the brake-handling lever 45 is non-rotatably interlocked
with the outer periphery surface of the small diameter level of the first cam member 60 in
the fore end side (rightward in Fig. 4) by a suitable interlocking structure, such as
serration. A slant cam 60a is formed on the end surface of the large diameter level in the
base end side of the first carn member 60.

[0053] The second cam member 61 is a cylindrical member, and is attached to the
inner peripheral surface of the boss portion 11a non-rotatably but movably in the axial
direction. A slant cam 61a, which engages with the slant cam 60a, is formed on the end
surface of the second cam member 61 in the outer periphery side opposing the first cam

member 60. Pivot movement of the first camn member 60 is converted into rectilinear
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whi ch pivots in cooperation with the pivoting of the brake-handling | ever
45. The base end of the lever portion 45a of the brake-handling | ever 45
is non-rotatably interlocked wth the outer periphery surface of the snall
di aneter level of the first camnenber 60 in the fore end side (rightward
in Fig. 4) by a suitable interlocking structure, such as serration. A
slant cam60a is forned on the end surface of the |large dianeter |evel in
the basemosadenstiodtheakcdridecaf memberaih imehdbaxialalreci@03the Teletisepooiangoefm menber

6l is a | i ndri.cal nenpper,, and tached to th inner perj pheral
sur :‘ Zce S‘%W@’ %ﬁgﬁlﬁﬁg&m ffatlal &Ihﬁﬁ%f’er HEaR m“ﬁﬂﬁeﬁ%cgﬁwgﬁnﬁh?%ﬂaxi al
directi OHirecﬁioﬁ.l g% i6RMEdnSpindB5s GhHtRRAGRIRTh MG r?%ﬂa@ﬁoi{ ABprd33d8dG0dhe | S

formed on the end surface of the second cam menber 61 in the outer
per i pher yecond earo ppogicn§l .t Khe fare endsedthe intenlioclking pins B3 vont intaslpekehwvitht t he

first cam er 60 is converted into rectilinear -1 nt .of the
second c&}‘%?%?wéiif%“f a&%? G iopéféei PSR %%F‘Pﬁﬁ%‘l %“ééﬁ‘?%g&gip bg g of
these twpishiant theanhl 8PetidnthrdkBus nhUiatiHIL e fRR the bt ee mefiber®les in
the axial direction. Two interlocking pins 63 protruding in the axial

di r ect i owvithithe posevpdion Ila TheirnsepasiphcrahrfrsnpbhesecomtisamyBeab@fids of t he
i nterl ock]| ins.63 are interl ock i h gwg 1.1 b, which
are for ngé Q%%(P]tnﬁoethlg ﬁ%?m gﬁm[e)tﬁérgg'l g‘sd“%(%%lgg’ (1)t1ﬁ L ﬁ%%sfg{fé;tgr ox?e%f%’ea al ong the

axi al di pedfibrahrelaivdship isthe@Rial giredtioh bytvdeh eifd Lcdnd daen sembods Camd thenber 61
with the boss portion 11 a. The .inner perjpheral surface of the second cam
menber 6PIESENg BEmbarel. iend & adiest heedsag ﬁﬁcwmﬁﬁd%%m%dzﬂs&m@fg?e brkg-g

possi bl eh%rﬁiliﬁgjlé{%fﬁ elative positional relationship in the axial direction
bet ween the s&cond cam nenber 61 and the pressing nenber 62, and to adj ust
t he drag[003nte iThepresindahantr62ds podirkirioal roémbdrdating lacbrinnahbé oufgr | ever 45.

0054] The. pressi nmber .62.1s a cylindri.cal nber. havi ng. rim The
_([)ut or pBFiY BY Jiriies phide Cindt élr@mfﬁa‘? PIEATINGEFTO5 o4 HecHPELLTg frenber 62
I'S scr e“@&oh&‘t:&g&ﬂk?nbe?@ﬁo*ﬁﬁ? geztﬁrﬂ%ﬁﬁgée @&Vie@”@fﬁigf 4y sMde BHR @ Lighily Vi ew of

Fig. 4) of the brimpart s y protrudes. This protruding part adjoins
t he out epratmdes. GFhis petriodiagipay adpins thO &S] rathef the bsatnge3Zbdj ust ment mechani sm

65 has a j ustjing knob 66 ose end. ion 6fa is.in |l gcked with the
center ofb({%ﬁi& prt&eglr‘?ﬁjuﬁ?@ﬁﬂ’é%%’zqﬁﬁm’l‘%‘?gs BW%C@?S“%‘%} %ﬁé"f % %&Maxi al

di rect i 0BertibH@6& HH iHRHOAEAKAAPHE Gehisr @ftth@?fwﬁng Rietriber 628bn-kiRhthbE but ot at abl y
around the center axis of the spool shaft 2, and is configured to emt

click sommwyabliyn theaxiabtaedtion. Thhedjusting kb istis agackedts e read upidtlat ed, t he

pressi ngrorl.gtg&?rraro%%d%é/ St axis of the spool shaft 2, and is configured to emit click sound
by the rotation. When the adjusting knob 66 is rotated, the pressing member 62 pivots.
Thus, the relative position in the axial direction between the pressing member 62 and the
second cam member 61 screwed into the pressing member 62 changes. Accordingly, it is
possible to adjust the drag force in case where the brake-handling lever 45 isina
predetermined position. It is noted that Fig. 4 shows the state where the pressing member
62 comes in contact with the second cam member 61 to adjust the pressure to the
minimum in the lower part relative to the center axis of the spool shaft 2, and the state
where the pressing member 62 is spaced away from the second cam member 61 at the
maximum distance to adjust the pressure to the maximum in the upper part.
[0056] As shown in Fig. 8, a reel controller 73 which controls various interfaces
including the information communication portion 74 and the switch operation portion 77
is provided inside the first side plate 10 of the reel unit 1. A spool sensor 71, a spool

counter 72, the information communication portion 74, a torque sensor 75, and a battery
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Thus, the relative position in the axial direction between the pressing
menber 62 and the second cam nenber 61 screwed into the pressing nenber 62
changes. Accordingly, it is possible to adjust the drag force in case
where the brake-handling lever 45 is in a predetermned position. It is
noted that Fig. 4 shows the state where the pressing nenber 62 cones in
contact with the second cam nenber 61 to adjust the pressure to the

M ni num {76 su¢heas| anppdensar batiest for supplting @hétrlé@m’\@f togthe seebponttpbles poand shaft 2,

o e T BT o AR P IR pr g SnfBRRE TR gyt e Second

cam nenb ance press dreto the

mexi mim l[ﬂUSUF'e UPREeclabitrolidr I8 38Juds a&ﬂl@mm@u&t that theludles e €PLGaRAML | er 73
whi ch controls various interfaces including the inforpation conmunication

porti on PR@Mdan HE igigrfaes aepeicdikeoribigh ate Rfﬁ“lﬁ?d wsile theotrstigde Pt lde t he
first S' Pée?&?rm]o 69§3 Eﬁﬁeg &ﬁ%ﬂﬂ%%OﬁﬁOfb@BﬁﬁhS SR8 dakle whih P OQJ)redcount er

72, the forna comuni cati on port torque sensor /5, and
battery c&xirdl@r@mmhs aaclaascandeliisg thediafdramation msmmmpmhtymng)rabxe&# r As povver to

the reel controller 73 and the informatiaon co ni at|o n 74 are
ot G SOty HiEn . e e canttabion R @PEBIVE GOSAFY Fbe s sant FoMdy o5

| ncl udes g, Fher SEMEPYS Br doftelind Ak USSRk GOk in@tRAMnbeRo ioliofn |/ O
i nterface, Sf}:\gbdl he ?j?e,r V\Eiéclﬁéare p owg dpﬁlﬁhde thg fi rst05|de pl ate 10.
The reel (mmmbnail;iosiltioﬂ datapof spesl ZbuTha/aei ansoderityislalso pmpczatlv‘tim sowplediocor dance
with pre.s control ro rans, 41 as controzg tﬁ%ﬁ |nf rmation

r

cormmuni ¢ 3 ‘8#?%?‘{’% ‘Eﬂ’im‘?'&m HPIue §ensPf ?Refﬁ 18 73 is

operat i v%ﬂmﬁqqpiﬁlgmtog,’y@%ngggﬁ} rg,gg&gfmﬂu}u@nd t he spool counter 72 for
detecting the rotary direction and the number of rotations é_rotational

posi tion [Q:[éﬁh) ofhesspoall seBsor Thés eamagosedof ™l lead switchies amingsd spBpaitande| y

e, swi t B BERPAET de Wt T BReoP ok L apy o obdiia Ol matiel SEFCIREL " ™

uni ts. [ G8RBLouki® 72RPAhts HRREAEN illsdsSartiaiPs@tietct tHaGuhfatoSitdiiohest ar r anged
at front and rear positions. e | ead switches detect two nagnets nounted

on a nagﬂ@tspmﬁéellﬂﬂﬁﬂ@mstb@mtaﬁdhmfmn@h@&tm@ cgebedeieeiad pated @8 el t hus
can det ek l?aﬁgwé%g% %tsrt%ggﬂg&g% ee%h spool 3. In addition, the rotary

direction O can ased on which of the |ead

sw t ches [01159%]5 e sﬁ@cﬁl&i@hﬁ@ﬂ7btﬂfﬂ&ﬁaﬁﬁfﬂelrﬁmbef Gﬂﬁxa}as ilbepsgleatsoc Bl er 72
cal cul ates the nunber of tinmes the spool sensor is_ turned.on and off,
and r ot aturesd ¢oan tqffsﬁn@a‘ftaﬂ‘?fbll’%ﬁwW@W@%ﬁ%@?@?er%éﬁﬁo FHEERSIRS | s

obt ai ned Rﬁ@@&i bidad toﬁ'tﬁls %Ql ﬁf‘c{{eﬁt\r@ﬂwy el'lhg %umEQFoﬂH{Q&%Es 92[10&1:9(%@5& ‘E&Sspﬁgll cul ated
by the spoo

counter 72 will decrease when the spool 3 rotates in the forward direction (the rotation in
the line releasing direction), and will increase when the spool 3 rotates in the opposite
direction.

[0060] As shown in Figs. 2 and 5, the torque sensor 75 is of a magnetostrictive type
attached to the spool shaft 2 between the friction disk 26 and the ratchet wheel 50. As
shown in the enlarged view of Fig. 7, the torque sensor 75 has magnetostrictors 73a
attached to the spool shaft 2, and a detection coil 75b disposed around the magnetostrictor
75a. The magnetostrictors 75a are composed of soft magnetic material, such as
amorphous alloy foil, and are wound and secured to the spool shaft 2 with a space between
each other. The concave grooves 75¢ and 75d, which are slanted at different angles to
provide magnetic anisotropy, are formed on the surface of magnetostrictor 75a. The
detection coil 75b is formed in a cylindrical shape so as to surround the magnetostrictor

75a. The self-inductance varies according to variation of the magnetic permeability of the

- 16 -



counter 72 wll decrease when the spool 3 rotates in the forward direction
(the rotation in the line releasing direction), and will increase when the
spool 3 rotates in the opposite direction. [0060] As shown in Figs. 2 and
5, the torque sensor 75 is of a nagnetostrictive type attached to the
spool shaft 2 between the friction disk 26 and the ratchet wheel 50. As
shown in the enlarged view of Fig. 7, the torque sensor 75 has

magnet os tmdgatiostactébasa ducttadieadrsian dfithe spobthadtiaf Thi@ detegttbnaodetSéat i on coi |

75b di sposed arou%c&j it?FHe ma eégitri ct o% 75a. The magnetostrictors 75a are
conposed conesise o g grd crpir sgF Figy )h_ as anorphous alloy foil, and are
wound an@o@eur ethel QellddGirSIRY 9k g@ﬁ@ bs variub Rirs SP&GRroDSLMER con@BAhgahdIer .

The concave grooves 75c and 75d, which are slanted at different angles to

provi de mEgmettioo cammsuigatpy portive 7 omdgerfonms wates derith celcwhtimpPIveessEEr i ct or

75a. The_. detectign.cpil 75b igs for . N cylindrical ..sha Q.as to

surr oundf‘frl?z’%arﬁﬂfﬁ edgfoﬁnﬂ?%“ron %é‘fat@?%gp@‘eqf?@ﬁ%&c ecgn\%ﬁwgtgr g%pélgr ding to
vari at i 0gal8dlafidiepraBaNRL! the RELARADN |dnithe Rhtek BEpth bBtoimbRAPOEk i cdertdba due
to the torsion of the spool shaft 2. This detection coil 75b is cqgnnected

to the ré&em thonumben afiromtionssafdhasngol by cpuewepding sheyrampbeg ghtataiong of 73

per formnsvari Ki cont r ol h n I i-af tion
comuni cgie’l SBH&%f)?c{ufl%ﬁ%?’% ¢ %Pr?gi %Oew%mom e(fré%osg%tg ﬁ%@?&ﬁwgﬁ g{rhggessi ng
for obt abbait@d infermatfodronahé Maeedepth of wahbial teklels Rinshaned toahe t ackle. In the

wat er depth cal cul ation processing, the information on the water depth of
t er m nal nfomnatiencemgymicaipe Bortipp dfhas RBmaealdataof rot ati ons of the spool 3

by corre in r i : by the
spool ol 79 Hrdbe 8RR er %5 pkbhl fRRcR epkBFcAQRRlop i SUTRE fn

i nf or mat caleulaing the rowati@al gepd bf thie shesirdi. rlalthd mtdional spe¢d eabaratidned t o t he
information co ni cation portion 74 as. nunerical data., [0062] The reel
control | EWCWI%%G?WEO?%FW%QS %’ﬁ%&“’c‘&ﬁﬁ%ﬁﬁ ‘iﬁ'ﬂ’“ﬁf’r‘%&%‘?ﬂ% Meor

cal cut al Lidplde @il AR spoBPP Lodthied l!%fth%%gg%l Bunthf173, B8 KifleThfopRalios peed

cal cul ation processing, t rotationd of the 'spool 3 in unit tinme
i s cal cubbhindd fraseah mterbdl elockwiitterreelfcontrolidri 73n S hefobtaireddpoomatorcoutheed by

t he spool counter 72, .and tinme infar ion. obtained froman internal clock
oF t b EUAaRal ARee e Fa0ol BTG UBREAFRLLY R PR IoB F OB PR Op SPHf
speed of ;¢ NEn&RAPHats 1S transnitted to the information communication

portion 74 as nunerical data. [0063] The reel controller 73 performnms the
t ensi on 63l atThenegronlesltr 7§ pediprms the tension calculation processing for

converting the torque of the spool shaft 2 detected by the torque sensor 75 into the tension
applied to fishing line. In the tension calculation processing, the torque applied to the
spool 3 is calculated from the torque of the spool shaft 2 based on the diameter, friction,
and the like, of the spool 2 and the lever drag mechanism 7, and is corrected according to
the spool bobbin diameter. The tension applied to fishing line is thus calculated. The
obtained the tension applied to fishing line is transmitted to the information
communication portion 74 as numerical data.

[0064]  The information communication portion 74 can transmit/receive various kinds
of information to/from an information communication portion 86 of the fishing
information display apparatus 80, which is provided separate from the fishing reel 100, as
shown in Fig. 8. The information communication portion 74 is a low-power device,
which employs a wireless method usable in a boat for transmission/reception in a
relatively small area such as UWB (Ultra Wideband). The information communication

portion 74 can transmit the information on the water depth of terminal tackle, the
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converting the torque of the spool shaft 2 detected by the torque sensor 75
into the tension applied to fishing line. In the tension calculation
processing, the torque applied to the spool 3 is calculated fromthe
torque of the spool shaft 2 based on the dianeter, friction, and the liKke,
of the spool 2 and the |ever drag nechanism 7, and is corrected accordi ng
to the spool bobbin diameter. The tension applied to fishing line is thus
cal cul at doridiion oplihesiotpsignalispeaderfshospanbpl ¢ Bgrmatpm gn thefensian

transm t - 1 e ipfornmati.o communi cat.i gn rti 7 rical data.
{oosay TPl ies Bhe i Beip e AT MR IR S8 Fo T i Ve
various kifeiationidisphiy@ppRatug 80! & Addidgithd Mfmatéi com@amRbICRirtion74or tion
86 of the fishing information display apparatus 80, which is provided
separ at eS#y BASIVheompman infprmatipn raesmitisd froppihe infarmpatign cgmmypdcatign or mat i on

conmuni cat i i L4 -] . . i i : : icr el ess
ot hod uBopR sBaf Hedfinkd ihBrAal HUBINCAHRHLE S, ant P RHQK RO & o8
ar ea sucinfarsndtB viddht el Widheliant) bastt enithif oomatihd mfcmmtioni &athieon portion
74 can transmt the informatiaon gn the water. depth 1 nal, tackle, the

f ter
£17° T nt ol HIETASAn SAMERBICAGIRB AR 1 <15EBaVBAn Figs: L3BOF: B WP WHE | nf or rat i on
on the t b i b i : Liaf10r; } jcation
por i on B oy O B & e T o
t he i nf omemtbeomadooiimynthet¢ resim. porti on 74 can recei ve conmand i nformation

transmt rom,the.informtion.co ni cation rtig 6. of .t fishing
i or mmt (B hT o s iph apRaRT BRUSRAAT § Bngyive WERP suUok ftdmige B || S

i nf or mat jn@gkmskion bABmuBRhISGPRSHiS 78 ON/SHI SR Heh Ardpls taaERNGVilcRf Or mat i on.

In the information comunication portion 74, as shown in Figs. 1 and 2,

t he whol epasatian posiéon & GNnwirelves eommmnnigaéopbeseniee syadlahlgl (Whest the peglen r st si de

plate 10_is covered with a cas er made of synthetic resin.;[0065] The
i toh opERBr SR oy FRE HeolE Cafar Bl ek ET SRy ¢ he

i nf or mat TswiglHBpRtLidh ip8RidRT 7t ik @iypdbd Mo TFRE readBe theamfoanali® turns the
switch operation portion 77 ON, wireless comunication becones avail abl e.

Wien t hecqamigheicatiqn poiéon Feinghe vpper ppeodthaoiirshide plats 197 Thepwiigh ppgraden

conmmuni cat . C [ . ; r S

i sposcd gl ¢ ROAPERed B B pofth Beying HbgR WhiER aBRRLAMIS AR LBRSEPN T e
upper paDFF efheh hig: ihforaktisn eenpluaicatidi®poriibe 78 dotcivt ppeoi i on  portion 77 is
provided with a power-saving node, which automatically turns power _supply
OFF whenfranseissimbesrption longdime nincthisi (ghe. pos Infosmation geBBuRisRLRPEPRY 4

can turn OFF, without the angler turning the switch operation portion 77 OFF.

{0066 The memory 78 is composed of a non-volatilized memory, such as EEPROM,
and stores various kinds of data, such as the map data used in calculation of the length of
fishing line.

[0067]  FISHING INFORMATION DISPLAY APPARATUS 80

[0068] The fishing information display apparatus 80 can display an echo image of the
floor of fishing area and the water depth of a school of fish, which are acquired by a later-
described fish finder 90, as shown in Fig. 8. In addition, the fishing information display
apparatus 80 can display an image in which the information on the water depth of terminal
tackle obtained from the fishing reel 100 is overlaid on the echo image of the water depth
of the floor and the fish water depth. In order to allow a navigator away from the angler to
watch the fishing information display apparatus 80, the fishing information display

apparatus 80 is provided in navigator’s room.
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transm ssion/reception long tine. In this case, the information

communi cation portion 74 <can turn OFF, without the angler turning the
switch operation portion 77 OFF. [0066] The nmenory 78 is conposed of a
non-vol atilized nenory, such as EEPROM and stores various kinds of data,
such as the map data used in calculation of the length of fishing Iine.

[ 0067] FI SHI NG | NFORVATI ON DI SPLAY APPARATUS 80 [0068] The fishing

i nf or mat {@69¢i sphsshoapra ksl uR a8htgrinfhirspliaydigplaeafpardtne@ehsfa t he fl oor of
fishing area and the ter depth of a school K of fjsh, which are acquired by
a | at er - Stpstaght C@gﬁa& JoHdhansd upHghdpBRRACdYmeEer &8, thednfggaatiqon, t he

fishing LobQnARL I £28% 1A A b3 Whi ch the
i nformation on %ﬂﬁmlﬁkﬁgﬁy Ed%g?ﬁ tﬁ{gﬂ%ipggﬁ) tggi?(geﬁygﬁ?gf}%e ’ rgbsh]B?’ he

fi shi ng petibn 86 omposederf ligitg coysta! kiespégyhatacigge thef badyenamlbee 81 dedithe of t he
floor and the fish water depth. | rder to allow a navigator away, fromthe
ool er -t SRR RGO Pt rtioetsl i Pl eEreR Ak SRt bar i80S BERIeR | ot ng

i nf or mat il dbBili@YbesRIRRRS @ikplay Brtiof 8B Ovi ded in navigator's room -18
[0069] As shown in Fig. 9, a fishing information display apparatus 80 has a

subst ant (870} r detshnguliaFigs d, adatieraFadsugbras gistorageduttoodyr supphidng 81, t he
informatilgcn. cg‘rg;rmtnitgati on portion 86 @r ovilg.edgi n 1Ehe upper E{{art. f the
body nenber 8EYVE G %1“5?‘“"‘5‘8???‘8%?%5“‘ BABELE 38104 PoR-d® BV Bospl ay
attac hedinwnaﬂm@f)&qﬁn_ mlﬁé)ﬁﬁm%glmf@ﬂﬁﬁbﬂaispﬁawaggita@@so.aw WRze@tfopn 84
conposed of _a plurality of manual operation buttons provided in the right

si de bestwidtingydansdp regpripvarions kinds of inforprotionds pravided imihgingernal lowepat t ery

82, suc . . [ I '

ot or mac T o e ERAR Bub A icoBly HRRLK 45 A RoRRY B bhvEs

i nt er nal kingpelr copaol is erovided ihsidbihrdishiednforinaton disSIRy aypaepRad@labishddth A

‘buzzer 87 for_ emtting alarns to report various kinds of information is

provi ded?ifigt ke internal Iower part of the fishing information display

appar at . A i : i J C rol is

provi dezﬁ) Pﬁg[l de ’qﬂﬁgﬁ %?%ﬁ?ﬁigop% %f%lgﬁll% Sgrlgmlt\él%%@b{%%rp%%ggﬁgg% ,@gg’ E'gs)hown in

Fi g. 8. RABYERONE amdill incarfacerind ohd ke, 83iidhnart prbeiled imsicdy the boghpiinembthat

i ncludes,a CPU, a RAM an 1/Ojnterface, and the |jke, which are

provi ded® ¥ Hegaofig CB%?}?% °s @Yt VaFiQus RORTG aperé-a?ﬁ%%ﬁ TR es out

vari ous : | ; I I | ' ion 86 in
&ohiftadR o@ﬁdrﬁ{!@m%c&r’&&de%ﬁﬁ%ﬁt&ﬂ ré‘g‘?ﬂﬁl ,iLEnﬁSH% LSroR gt

accordance with a contr program such as contro
display of the information from the fishing reel 100 and the fish finder 90 on the display

portion 85, and transmitting various kinds of command information to the fishing reel 100.
The monitor controller 83 is connected to various kinds of switches of the switch _
operation portion 84, the display portion 85, the information communication portion 86,
the buzzer 87, the memory 88, and other input/output units, as shown in Fig. 8.

[0672] A plurality of buttons, such as a cursor key for vertically and horizontally
moving a cursor in various kinds of setting options, a power button for turning the display
on the display portion 85 ON/OFF, an enter button for setting various kinds of settings,
and a display switching button, are arranged in the vertical direction in the switch
operation portion 84, as shown in Fig. 9.

[0073] As shown in Fig. 9, the display portion 85 is a dot-matrix type liquid crystal
display, and can display a large amount of various kinds of information. As shown in the
enlarged view of Fig. 10, the display portion 85 displays a scale SC of water depth at the
right end of the screen, and displays the water depth data D1 of the terminal tackle, which
is acquired from the fishing reel 100, on the right side beside the scale SC. The water
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di splay of the information fromthe fishing reel 100 and the fish finder 90
on the display portion 85, and transmtting various kinds of command
information to the fishing reel 100. The nonitor controller 83 is _
connected to various kinds of switches of the switch operation portion 84,
t he display portion 85, the information comunication portion 86, the
buzzer 87, the nmenory 88, and other input/output units, as shown in Fig. 8.
LOO_?Z] Adisq?tu dataillyis disphived o) Sor xamblieas ﬁahhl?mkzpmbfklézging tre terenital¢adkley atind
orizontally  noving a,cursor In varlus_Kinds sefting. o n a power
but t on f 8POHHPHEEFSPPREARE @dFSa\vatercﬁ?p%gﬁﬂﬁh%w& "BBF‘F’P{?H ngloa%é(ﬁﬁ’iéyén ent er
button fgf ﬁﬁ&ldeﬁﬂl %ﬂb@%ﬁtﬂ%‘ L FoGf gﬁé {BQP deptB Asta DI SRhAVat& W@ NY
button, are arranged in the vertical direction in the switch operation
portion 8hjchase soeiwed framFhe fisOfindd 0V 3]s atsechb ommge datfatghe Sositidne di spl ay

ortion 85 is a.dot-matrix type liquid crystal.. di.sgpla d can display a
Far gia anﬁ?}ﬁ‘%sl’%‘?d%ﬁ tgggﬂsig%(qﬁldé Q’Y?fer :dﬁ;?t ﬂ’éfﬁ%ﬁ& sidg °|§ ﬁ%\/ﬁqx‘? rﬁftllﬁea Hgs) :'il’ gedy
view of Eifes pdfined DBodbod! A¥ dRIY I RRIG P isRhAY:Smandfal fal& Dok of@ieer dept h

at the right end of the screen, and displays the water depth data D 1 of
t he ter mivater depth it D2 thi sea foosog e lowvet ledimartnd the sengang BPlaG® on the

i ght side besijde t le SC.. T -19 d d is di d
nsfor Bl vyt Planh B st dsalt BT onahe wiRR I SRS e orkh SRR YRR
cor r espofighddfeft Part $5h¥adreén, dSRkub DAnWTtdARr dTBkEtendibe affl A& Yistiag lihoandB S

di splays " the water depth data D2 of the sea floor and the water depth data
D3 of fi 8Nalaidsn of disttationslispredlata @@b@sm3far%<#ﬁmlﬁ¥ﬁdflﬂ§¢ﬁlﬁm?d@demg? as an
echo i mage data th Siit | corresponding to the respective water
depths o ﬁ%gtlflgfpws‘?&g%rp%?h}%aggééal e SCin a time- series manner. Moreover,
the di SD[(ww};or tTHeNnBemaki @l cyguricaloiByori@l 86&/anueirdd2ulyofarsndt/revaver dept h
data D2 of the sea floor on the lower_ left part of the screep, d displ ays
a numer VEiuskindsof pfprmgstionfe/figey e U&@ﬁﬁ@%ﬁ&*@“‘#%’ﬁ“@ﬁ@“{?&%ﬁ%f t part

of the sgreen .| (H}g it/ BRSH tﬁﬁ%o:?ﬁ{ﬁi&ftigﬁ BErRGI8 I PR BYnsof data

of the tension app 1shing Trne an a value D5n of the rotational
speed daglvaf intRig 8pdht irfomiatiodicophaynadtion posiah 86iise lamgewet deyiceyal ue D I n
of the water depth datg D 1. [0074] The informati.on comruni cati on .,portion
86 can wh _érggaFfC;NStar%_ ﬁ?stl}l?%{%‘glﬁf‘@ie RRIR F%@SB?H/?%FG}%??W €/t r om
the i nf of b @Bn COMTHAIEALA BOrBRTH g8 trcltshfe (b0 00'dna thdmEdraRlioA 00 and the

i nformati on comruni cation p i

rtion 91 of the fish finder 90, as shown in
Fig. 8. ddemunicaiomegdroon 8bnfibeifchiinder PWoir & cahatBely gnall sromsysbwe U WBvi ce,

\tNQ} ]? :1 Orenn&hg%%%egmél{dﬁl !la‘ﬁes h]r_%g}n?a '%n %(S)%Pl{u%icgaaor? ng%%El 8%% settrtc(rjl varéidslﬁ'ér%ﬂ{ reception
communication channels for the information communication portion 74 and the
information communication portion 91. Thus, interferences between the information
communication portion 74 and the information communication portion 91 do not occur.
The information communication portion 86 receives information, such as water depth data
of the terminal tackle, information on the rotational speed of spool 3, and information on.
the tension applied to fishing line, from the information communication portion 74 of the
fishing reel 100, and transmits various kinds of command information to the information
communication portion 74 of the fishing reel 100. The information communication
portion 86 can communicate with the information communication portion 91 of the fish
finder 90, and receives information such as the water depth of the floor, the position of the
school of fish. As shown in Fig. 9, the information communication portion 86 is provided

in the upper part of the body member 81, and has a telescopic, rotatable antenna made of

metal.
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I nf ormati on communi cati on portion 74 of the fishing reel 100 and the

I nformati on conmunication portion 91 of the fish finder 90, in a
relatively small area such as UAB (U tra Wdeband). The infornmation
comuni cation portion 86 is set to have different comunication channels
for the information comruni cation portion 74 and the information

communi cation portion 91. Thus, interferences between the information

comuni cagi73] POAS kiRRvn/ih IR 9 tHEhuAEOS TR 0P ARRTHIRE tatdrpartpetlid tady91 do
not occur. he information conmuni cation Ci)ort ion 86 receives information,
such as watnder 8ol edutsyariofs kinds af @tarmrsqpndseand|click songF-mat i on on t he

rotation eedof spool and infor I Q- | i to

fi shing ﬁ‘{)(@) oD wREsS e r‘%%‘PP%Sr?Hé’g%%YOE%%I?%‘%@@%%QE%@%eaﬁ@f i shing
reel 100 ca@Rdre vaddsakings ¥oddotseikédiomahe fishimpreg] 100 axdrtat fisnfibdert9he

i nformati on comuni cation portion 74 of the fishi ng[ r.e?l 100. .The

i nf or mat iASEoEEIER theuser 63 consil PABhiTBETRE AN R I BricH CRECHEENS or mat i on

comuni ¢ ' 1 of the fish finder 90, and receives infornmation
such as ?%e mé?og{utogg{&' of the floor, the position of the school of fish.
As shown [0077Fi g. Fi9 FinNperio0f or mat i on communi cation portion 86 is provided
i n the upper part of .the body nber 81, andnE t el escopi c, .rotatable

antenna e8] of Thecliedy findepfl ce Ahateplleats 3 gf%}agl.ongt““’i”ﬂ% PV has a
speaker 'd@gﬂl%g tle [ pRaf R otf?f'e SQP&M of TRRLEH (Bl traD ir&itoh D MR dcRs ki nds
soun nd clic S. |

of alarm g a soun 0076] The nenory 88 is conposed of a
nonvol at iof &shreArmshowrsindfig.as, tRERRCVhden 98 has the isfopmatiaragdmypgnigatipgpogiondat a
received fromthe fishing reel 100.and.the fish, finder. 90, .Accordingly,
the user 94 Shat pareiasply cﬁﬁ’ggmi“i"i‘feﬁrﬂ%‘t“f%ﬁl,auw oy #’sepﬁcg?/dﬁ}?‘fltﬂb&’l %lslnﬁﬁ%?%t%\? ia the
moni tor  oRidld:8én §§ﬁio{1Q@the@sﬁlﬂgﬁhﬂﬁ%&i&pdiﬁﬂgigﬂpaﬂi@s $0,%Ad tHefikr 90 is a
device that collects information showing the fish water depth of the fish,
the sit udiniling cofitrelbe 93 ¢hagd$ canmedtd v, thainfompationrcgyanunigatios pPBiendt ae school

f fish. h in Fi.g..8, .the.fish finpder 90 has. i -
go ITTY:J?] i c & B%ISS%MPPI}%WHH% 9t W&P{] meg?’goggl:aﬁoﬁ (ré‘%%rlﬁn% gtt“;e‘g&frhgé ?%ggca)atr llr?g{) i on on
the schogbwef ddvigehwhhiduelbyfOkieibdsQheth 6D BB igatboanfopor t i on 86 of the

fishing information display apparatus 80, and the fish- fj nwg controller -
92 that itengoissientesdptian mivaeiaivdy saell sreacsemant/ M8 (Yhrapidebant) o Ptherg

e T SR BB PR A i P o0 1

for description of other construction of the fish finder 90 is omitted.
[0079]  When the angler conducts fishing by using these fishing information display
apparatus 80 and fish finder 90, first, the angler turns the switch operation portion 77 of
the fishing reel 100 ON, and thus brings the information communication portion 74 to the
state capable of wireless communication. As for the fishing information display apparatus
80 and the fish finder 90, the p6Wer switches are turned ON, and various kinds of setting
operations are performed, thus, the information communication portions 86 and 91 are
brought to the state capable of wirelessly communicating with one another or with the
information communication portion 74. In this case, when the information communication
portion 74 of the fishing reel 100 and the information communication portion 86 of the
fishing information display apparatus 80 are wirelessly connected to each other, the
information communication portion 74 and the information communication portion 86 are
in the standby state and waiting for various kinds of control commands. When command
information (transmission request) for requesting transmission of information on the water

depth of terminal tackle, information on the rotational speed of spool 3, and information
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transm ssion/reception in a relatively small area such as UMB (Utra

W deband). O her construction of the fish finder 90 is the sane as other
known fish finders. Thus, the description of other construction of the
fish finder 90 is omtted. [0079] Wen the angler conducts fishing by using
these fishing information display apparatus 80 and fish finder 90, first,
the angler turns the swtch operation portion 77 of the fishing reel 100
ON, and bhtis thndimgspplieé td fifkangridd 0 ranonited fioat the infoonationrcominumcadts st at e

capabl e of wireless communication., As for_ the fishing i.nforpation display
appar at uBorigp 84rte theralopmaion ¢qgyBrIigEionmEt ﬁ%,thes%hr%ﬁggn ap g‘%t"f(ﬁot?fed ON, and
vari ous KOS Rimifl kg, th@@%étﬁﬂ%n%@ro@ﬁﬁnﬁf R4 of 4p461 3,aR thef Or mat i on

comuni catlon portions 86 a are brought to the state capabl e of
wi r el essinfoomnmuminght iensjonppiliedrie fisiiog Hee amrtransmiitet Hewm thefipformatian

icati ey A4, In_thi , _Wwhen.the inf [ i cati
por ti on_ FAMBHAEAEOR PaFiPhG* FEE TR CRETTIFOERMETEN Corttinr aton

portion &FoRfarfol®n thd $hiePeftR bPlcRRinaPRacltk St MfodRRRhn dnUbe RRatRNE] speéd! essly
connected to each other, the information conmunication portion 74 and the

i nf or mat PHspoebdranditeainfamagon ph die tegsien applied ta Aehing bppitry displayed anihenai t i ng
f i i trol . . ¥ '
(er ament SEPS g tadis, 2 HsirprieR BURRIR: Y000 TR oo MRGLERLA SBihe

wat er  deghobt &f fighedcihined frémekd fsh findfe@ DORL trARMONed fhem tled iatdreadén speed of
spool 3, and information -21 on the tension applied to fishing Iine is
transmi t eeEmupisatiomportipn 8 fathe drforpRHAR FOTERFBLRLOB PRI BO3BNG 1§ t he -

i nformat i ' ' ' 4 - ' : ept h
of ver m REPHESHBbER ANRRplbofdon 85 Fih Btk O dlcutleplh 0O0P 2
the i nf espmiial Giaklervid the nictier contaydlpt 832d to fishing line are transmitted
fromthe informati on _ conmunication portion 74 to the jnfarmatiqQn

conmuni cH488h pdpilus fiskisg reh 490, while the aradetieails dhe tSHnF‘ﬁ‘eta §$01(5ébﬁhﬁ of

term nal Lackl Eollih@,ecﬁé H%\g%ﬂ&t Ak, th% ﬁlffgﬂl?szfsoh%%tf $ReEHeptRbr £RAMal 3. and

the information on~t ston applie ing line are displayed on the
di spl ay mekle the i@bmaationt dvetherotatieral spead nHipoet 3 38d tininférmagiphen theand,

i nformati on, on the ool of. fish ui.red from.the fish fipnder 90 is
T anGm tegnion mpriiete HRRAS live frogh e CORaG i Demret Jom gy oppades & fired
| nformat |0 GAERIGH. CRAL h@{iﬁaef LdnQRrt8iy B inFornfHiiBR WHedlek ¥ f1dh SPliay@d on the

di splay portion 85 wt e informati'on on the water depth of term nal

t ackl e viardr fishiogistteatioppartdrtbe bendi®® of odisea fish. (Thius itfis pbiside foediange00,
RO R ERTENEN R LN TERE I T N NTEI
[0081] OTHER EMBODIMENTS
[0082] (a) Although the fishing information display apparatus 80 is used as an
example of a display provided externally of the fishing reel 100 in the foregoing
embodiment, other infonnation terminals having display portion, such as a cellular
telephone, a potable gafne device, PDA (Personal Digital Assistants), and a note type PC
may be used. Also, the fishing information display apparatus 80 that displays the
information acquired from the fish finder 90 may also display information from a global
positioning system (GPS) installed in the fishing boat. Alternatively, the fishing
information display apparatus 80 may display only information acquired from the fishing
reel 100. In addition, the fishing information display apparatus 80 may be configured to
be wirelessly connected to a plurality of fishing reels 100, and to display the respective
various kinds of information obtained from the plurality of fishing reels 100. Moreover, a

small fish finder 90 that can wirelessly communicate with the fishing reel 100 may be used

-22 -



tackle, the information on the rotational speed of spool 3, and the
information on the tension applied to fishing line fromthe fishing

i nformation display apparatus 80 in real tinme. Therefore, the navigator
can certainly know i nformati on whether a fish strikes, a current fishing
situation, and the condition of pull of a fish. Thus it is possible to
change the boat speed or the travel direction of the boat easily according
to the fiasthenigsphiyt pratidedhextedn@Baf thOTishRg FdBODD. MENTR:r WO 82 Ja f(sé)ngAI t hough t he

di spl b?ffe%%%é'%%ed'i@ﬁ'n%%Pp%é%tq‘ff@uﬁé’aasnﬁg& 785 o Ao A BEedS1 ng
di spl ay | n T i ng
embodi e fos3p! ﬁ@%mﬁ&&%ﬂ%b?ﬁé&"]@‘éﬁ@hﬁs DaMidRfset bamlraywIeh kigles such as a

cel lul ar e gane device, PDA (Personal Digital
Assi st anbb):tncqndveatmtdlb mfbgtm&mﬁ@ozmmyumou@emonﬂﬂf the fishintd wpl M9, isnf or mat i on

di | 80 h t di | f t d f the fish
{1 nder oBrarairaee of be peepb 3R Peks | O e Sbee 6B AL PR AL st em
(GPS) i n?ﬂv%hﬁ&gls' ot [ik§ied tcdich doR@@btiorf) F(ﬁre&%blére‘il Buttdrhigatlehysibnbe

information di splay apparatus 80 may display on i nformation acqujred from
t he fi shialigmatiedy at-pbed innida d neq:lanut k @élwwwﬁtheﬁﬁ@ﬂwdi’ il gnthg {158 |Siglp

appar at us onf d t reI ssl rality
of fishi Hba%? E(g?’éd?&f %'Hfd'g‘?eo& 6313 °§as eaIFeespe |\§l%%€e§trul§gﬁl?s&ke?lr?gl§fl

i nf or mat kiveghlad NedlsdppBneitdific pbWéﬁ'F&&aﬂﬁor&lé&ﬁtﬂ’l@pdi\eﬁlrﬁaylﬂﬂsupbhecbbwer a
small fish finder 90 that can wirelessly communicate with the fltEhl ng reel

100 may p@mwgéngazqdeefsomﬁé)aaﬁrymrwd?ﬁr@sﬁm@éw eidhe Feeh iy L oMArERVeril8hi ng r eel
100. | th ted
100, ", S P SR S ol GO g

battery Ppeovidddebuchsha tisio powasghetasdrioan yuppih elebiris pppki. ekn thetae Mﬁeoe thower to

the information comruni cation portjion, 74 of the flshl(m(?:; reeI %r&ﬁ
pr ovi ded splassedkordhe porkerLepeAtpr SYRRLCH Pleeic popver. slachie BAYYes i frent ,

the present.q h%vc%ﬂh%rggr ]%’ﬁ%tt g?tsu(!hzﬁl c?ﬂa&fbr £ tlﬁi@&%&tﬁ@?hh@f‘canﬁférstﬁ%ﬁ”m e a

button battery may natlve attac I nsi de e reel unit 1 (at
| east oneuquhetlhe reel body 12, the first si de pl ate 10, and the second

d | |.a b ted t t t th |
o1 D] O et bbb P BLES bR S Bl bt 1o
suppl i ed poI)f of %@ﬁ%&é}ga@ 19 ene felMirt PALhE T&e%lﬁﬂg’ EBSUiA%hE itddol taPbe t he

reel uni reover . power generator for generati n(% el ectric power
by r ot at idisposed is fiecdec@dnade petedd difthcoreeal wxytlraﬁgmmdlﬁguéh théat this power

OEneT o O LoD SR S S S ROV ol LSS R B WGt | O

t enpor al ¥ the first side plate 10 in the foregoing embodiment, may be accommodated inside the
first side plate 10, or may have a structure detachable from the first side plate 10.
Moreover, although the information communication portion 74 is covered with a case
member made of synthetic resin in the foregoing embodiment, the present invention is not
limited to such construction. For example, a telescopic, rotatable antenna made of metal
with directivity may be used as the information communication portion.
[0085] (d) Although UWB (Ultra Wideband) is used as a wireless communication
method for the information communication portion 74 in the foregoing embodiment, the
present invention is not limited to such construction. Other wireless communication
methods, such as Bluetooth, certain low-power radio communications, infrared
transmissions, may also be used. Moreover, although the information comununication

portion 74 performs both transmission and reception in the foregoing embodiment, it may
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stored in a condenser battery, such as a capacitor, such that electric
power can be stably supplied. [0084] (c) Al though the information

comuni cation portion 74 is disposed in the front part of the first side
plate 10 of the reel unit 1 in the foregoing enbodinent, it also may be

di sposed in the second side plate 11 of the reel unit 1, as shown in Fig.
11. The information communication portion 74, which is provided so as to be
exposed estermenlyyranghissibe Ini thistcass, the ipfoamatiarocqmmntieatiospegéimt @rbedi ment |

may be a modat ed. i nside the . first sid | ate 10.. or may have a

struct urggﬁ'ggé%ﬁgﬁag@nﬁs %yt%garflwgp néallyopeer%’f—[gltogﬁylr@?ept reover, although the
i nf or mat [@0R6F 0MNAGRSIARhPSLitdhIperadioh PotidreT7efdr Wirtihg thedafematimiber nade of
synthetic resin in the forg&?ing_enbodinent, the present invention is not
linmted comBwyBisabiompariorrt ORVOEB s Bexison the yppcerubpl ke firtside Mate lént enna

made of I ' ' L\l . ; : i | QF

conmuni ¢ glta ?lg r? S]E)l\(gfrg%?%ﬂbé Fg%ggﬁé%%@ﬁn? ﬁ%@e Llﬁ@a)% %ﬁ, IJP g{d\gl\? ggrtt)%aen (]:1%e ?fsth%s ed as
a W rel efisst edamian C@itor dnthe fiedthil plae 10 bielei Fhoheraiore thecswitvhwipemtioon portion
74 in the foregoing enbodi pent, the present jnvention (s not limted to
such cong??‘ﬂeggﬁ&eﬁmi %ﬁ%d%w%% e fﬁ%‘ég%ﬁte ¢

Bl uet 00t thso o Bl AAYR bortiBd 78 ORI AR ARSVidibg oAk obrafism SSI ons,

may al so be use Moreover, - al though the I nformation” communication portion
74 per f opomsioh Gt in thedisbivigsed! dA0 aAdternatieqly ta sivitch beerdtomguoiiong neaydledi ment , it

Commun cBEMRTH ok eBOEE o 00 and Fher e B R b M) PR  at us 0
may per f gloRdvel Yhd ﬁﬁ?owdpﬁfaﬁp{l ?Qﬁ@h %763 néd ARMDI thOFushWd<Cid g QB 8takh ON

portion 77 for turning the information conmrunication portion 74 OV OFF i s
provi dedb@nit mhg be ppshide-fype swiseh with Waterproof sectyieafos exanplef t he fishing reel

100 in t regai enbadi nent, it | rovided on .t side t he
first si G)Z)S?)fat gﬁfgﬁmﬁﬂﬁi PYHEe PEYSQY ggrsdggﬁll?egttg ﬂieOSpg!o .aﬁ_éul%ek‘ﬁ ot e, the
swi t ch opRkish R 2606 ithratcBédt Whed Be id thelfbR@oinpleRibaBin<an ke sty appar at us
80 may be configured to turn the infornmation conmunication portion 74

ON OFF winvpsinn i netlimitedytorsueh eqpstruetian ebhettprsive spnser 7omay be pHachpd t9 i shi ng

reel 100 | yvel i t i i vi ded
both or R itht Yol st oF e BGRRRLALS A8 IR AR R T, pPhEY To0 e
80.  Morgiay efurthichfogydht Cdhsidpelctition p@tiohiof the pledefit MOEntlonis hedinhicedtbe push

type toggle switch, _but it may be a s_Iide-t%/ e swtch with vvater%%;oof
st r uct ur'@¢ 19rgpe &aseRl % . Inptowh A Pizpcltihelgapsn £ pe thspassd g8 therigo

attac hedp(;rﬁoﬁ BE R RAChet SAREL 50%REWE SR Fig:'eu, such that the piezo-electric element

79 detects distortion. Moreover, a strain sensor may be provided instead of the piezo-

electric element 79.

[0088] According to the present invention, a fishing reel is provided with a tension
detection portion that detects tension applied to fishing line, and a tension output poi‘tion
that can externally output the detected the tension that is applied to fishing line. Therefore,
a navigator can certainly know the current fishing situation from the tension applied to
fishing line.

[0089] As used herein, the following directional terms “forward, rearward, above,
downward, vertical, horizontal, below and transverse” as well as any other similar
directional terms refer to those directions of a device equipped with the present invention.
Accordingly, these terms, as utilized to describe the present invention should be

interpreted relative to a device equipped with the present invention.
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friction disk 26 and the ratchet wheel 50 in the foregoing enbodi nent, the
present inventionis not limted to such construction. The torque sensor
75 may be attached to other part of the spool shaft 2, or the handl e shaft
5, the lever drag mechanism7, or the |like. Furthernore, the tension
detection portion of the present inventionis not limted to the torque
sensor 75. Instead, a piezo-electric elenent 79 may be di sposed on the
tooth pdfE90dn oThe teemr etrdlmredifae sbedd@reis to eranibg mcdmnppnent2 seckige br parat t he
pi ezo-electric element, 79 detects distorti.on. repver. a strain,.sensor
My be. proBagas ioEs beegrebasr sofh Ei ity s SR ors 6B Secor di ng
to the prggeoht thovMeftddFinctdnf i shing reel is provided with a tension
detectionqgortion that detects tension applied to fishing line, and a

t ensi on dPUt ploreayar, termgithat are exprassadods| esta-plys fungborian dha d@mshe t ensi on
that is applked fishi l.i.ne. Ther re, i i kno
t he clur r 3@&11‘? :?nsctl'u]“lE o ga“nl isﬁh%g’i-eothn&fcra{l)%: t(t:1 ﬁgéegé[ﬁsc f’%ﬁoap p‘% ?‘Z%%%S%f‘g‘%ﬁ{g{t% %e. "

[ 0089] rassgdntetiehn, the following directional terns "forward, rearward,
above, ownward, vertical, horizontal, below and fransverse" as well as
any ot hedO®i2ki | abhe grpeek degrs suelepnsubdreially s “RReeant TRPIFRYERT 28 devi ce

equi pped u%éé&%éiﬁ?ne%ﬁ%%@&%néﬁg B&R%fdeftgﬁ@r[e thﬂgh%diﬂeﬁ%i% %@Pﬁ‘i‘?at ti@Seridt | |1 zed

to descri e present 1 nvention shou I nterpret ative to a
devi ce eqesufipenbtwigrifitaney phagedt Fomasantple these R4mf 600 cohbteuddeasimcluding

“configured' as used herej describe a.conponent, section or part of a

devi co | AQFHEE LGB & SHl OF TORTASHIFE H11AF dPaoGuheb Rl SoLEFeairdor

progrann%a}‘@gogg{er‘%ﬁq{gnﬁbgﬁegesi red function. [0091] Moreover, terns that
ed as ' p

are express ‘means-plus function” in the clainms should include any
st ruct ur §00%ht CcHus bpplication cleths micdy to/Japanest RatehtubpplicanoroNot B8@4-part of

the pre i nyenti.on,. [[0092]_.The terns 0o egr.ee, .su SsHbstantial I'y",
" about " gﬁg}ma%ﬁm%@é‘{l?ﬁur%éﬂ PYEF® E%tﬁléti ‘&mﬂ’ﬁg{‘u"% P'eg&‘ﬁg%wgﬂé%%ﬁﬁfy of
devi at i ofhefpotdied ABEIH thyedidr&fcd such that the end result is not
significantly changed. 'For exanple, these terns can be construed as

i ncl udi n§P0%4] devWatle onlyoklegted eaotlinmertohaye beprechosen fo illustragy e ipfesenti s

devi ati on _woul d.not, .negat e meanj f t r.d . ifiles. [0093]
Thi s appPreRii il LR abpenbBiinoLen i dn fieak Bt Ut dsbisRE s ik 2004
089702. Ihmpedind BodifiR6lidisWas b nada RaRasRithalteBparipirbMmaht ddpblof the
2004- 089702 i s hereby . ) o

invention as defined in the appended claims. Furthermore, the foregoing descriptions of

the embodiments according to the present invention are provided for illustration only, and

not for the purpose of limiting the invention as defined by the appended claims and their

equivalents. Thus, the scope of the invention is not limited to the disclosed embodiments.
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i ncorporated herein by reference. [0094] While only sel ected enbodi nents
have been chosen to illustrate the present invention, it will be apparent
to those skilled in the art fromthis disclosure that various changes and
nodi fications can be nmade herein wthout departing fromthe scope of the
invention as defined in the appended cl ains. Furthernore, the foregoing
descri pt WHAT t§ CLAIMERModi nents according to the present invention are
provided for illustration only, and not for the purpose of limting the
invention as defined by the appended clainms and their equivalents. Thus,

t he scopd. of ®fishingweeltdoofigured troconmmuiicald with antextern@ dpparwisansicitantadt s .

-25 WHAT, | Chi i.Shi A | i icate wth an
ext er nal toa%%%ﬁhl%?%éﬁsgﬁ%ﬁ%e% QF%QE%F% TS 'egkrtgg{ng%iteglﬁﬁlﬂ rod to wi nd and
rel ease agofpssingtg |ine, the fishing reel conprising: a reel unit adapted

to be nount edaorgeltlmﬁafdiaﬁ{éiejggBégﬁ?gtegp%@ﬁglsﬁﬁrnga]’igd.rmunt ed to the reel unit;

a spool rotatably suppo the fishing line adapted to
be wound ar oarspoohshafipomintedatotibgtieduptovi ded on the reel unit to rotate

(he, spocl© 2 S TR STLL085) o SRUTUER, b EhReTAOaba0RKs varnd adapt oo

to brake y clutch direct nounted to the
spool shafundacunddpt sgbal;o prohibit reverse rotation of the spool in a

wppl 1 ed to t nd PAERbfeq B kESLUhIEALEGhe SOR OV °C | 0 hed het ween the
one-way cl ut cla draglmechardsragliraetlyrmeurded tohe speol sbatrand edantedttiqfgpke on

confi gur 1. to the external apparatus data of the tension
appl i ed ?%a{icﬁn&ﬁtﬁ%%%% line detected by the tension detector. 2. The

fishing reel seinefway ¢lutich dirbetlyrmaynteshterthe apedishafeard adented tocireibit ncl udes a
t or que §§Vr%§§)erm?é}@klogwee%ogﬁn%q%g_%l\%ﬁsihgmé@ﬁﬁppI ied to the spool. 3. The
orthiin claim?Z, ereint

fishing reel set the torque sensor detects a
torque appl i edebsion Hetedtongonfiguteditd siatecttengine appligditahe ishingdive. herth i n
claim 3, & BRSS! thb 3Rk S5 SIAch SRIMRIRS] FebhsHisriBGRet i C
that is es?‘%nn%ége‘%tgﬁ%%g%g%%it{%s pertrt}%gme;‘}%?§l§%pendfhng %én tehe e

a communication portion configured to transmit to the external apparatus data of

the tension applied to the fishing line detected by the tension detector.

2. The fishing reel set forth in claim 1, wherein the tension detector includes a torque

sensor configured to detect a torque applied to the spool.

3. The fishing reel set forth in claim 2, wherein the torque sensor detects a torque

applied by the drag mechanism.

4. The fishing reel set forth in claim 3, wherein the torque sensor includes a
magnetostrictor magnetic that is designed to change its permeability depending on the
torques applied to the drag mechanism, and a detection coil that is provided in a
periphery of the magnetostrictor and configured to electrically detect the change in the

magnetic permeability.

5. The fishing reel set forth in claim 1, further comprising:
a speed detector that is configured to detect a rotational speed of the spool,
wherein the communication portion is configured to transmit to the external

apparatus data of the rotational speed of the spool detected by the speed detector.
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torques applied to the drag nechanism and a detection coil that is
provided in a periphery of the magnetostrictor and configured to
electrically detect the change in the magnetic perneability. 5. The
fishing reel set forth in claiml1, further conprising: a speed detector
that is configured to detect a rotational speed of the spool, wherein the
communi cation portion is configured to transmt to the external apparatus

data of t{he rqtational d..of o4 by the speed detector.
-26 6. The fi ih?hﬂ"'?%'éqe?gegﬁoq%ﬂ%ﬁ?‘nég ale%gﬁ?'sﬁﬁr ‘her conprising: a water
dept h sensor &lhaiteridepthosenisguthetis tonfigrmedioené¢amiraticovatercganth offa termieahi nal
tackle atftached to t 1,shing line, wherein the comrunication portion is
confi gur%&ﬂltec?%??%‘?{istl#ﬁe E'%m?%@%éxternal apparatus data of the rotational
speed of the wperdin thetceatnahidagion pertiop éecbriiguredito trapgrait todthe gxiefnal he wat er

depth of the termnal tackle asyr b The

fi shing PBR4™ étdg}ao?afttﬂe rﬂi&lﬁéﬂnﬁﬁeﬁe% 0? g‘ret or P%é%%fé’( %%gpgeﬁg?%?ﬁééé‘? h sensor
that is daafdfghe weatet depti atthedemntiealiatkis mdapired by the watendentih sens@ckl e
attached to the fishing line, wherein the conmunication portion is
configured to transmt to the external apparatus data of the water depth

of the term nahefiatikg eccireatFarteoh digimt hdunieer eomgegiogi sensor. 8. The fi shing

{ ge![ ; Zﬁtsmf ,? ' égtvlgﬂ%c eaitir]géqs)?m%5$ic'anﬁ&ﬁe8 YU 8 tHeWatBPE4 0B 4 BermfrNT 1 gur ed

tackle attached to the fishing line,
wherein ihe communication portion is configured to transmit to the external

apparatus data of the water depth of the terminal tackle measured by the water depth

sensor.

8. The fishing reel set forth in claim 1, wherein the communication portion is

configured to transmit data wirelessly.
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