FI SH NG REEL, FI SHI NG | NFORVATI 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
| ine. Background Information [0002] Generally, a fishing reel has a reel
unit, a spooFISKHINGAVERLaFISidNeG INFORMAERDIN IMSPLABAPTARAAUSS AND

the reel unit. e handiSESGBNEBRERTE0 BisbicREP VST EM anal & shat,

whi ch is disposed in paral 0003] In this type of
E@K%&U\ﬁﬁb@)ﬁ re® mehaliio

fishing reel, a trolling re is arelatively |large dual - bearing
reel for doeldalthednbingiogane fishing of big fish such as swordfish and tuna,

is known anese Pat ent lication P i cati 2000-.262196 di scl pses an
exarp! o oAP0den TRoPErTG FERo FauEap 4 FPH ST ng WP P
trolling ngehtiodflAB0oef iRt LRebthat &ia8iptlytotHeaitlab Nl (ot Mo dtfaCklRlin
connected to fIShlng|lne froma noving boat so that the term nal tackle

fol | ows bénhd rleashe fsbme lirGeneral |y, such a boat is equipped with a fish
finder. A verbally gives the angler information acquired by the
fish f|nd§P&§ %ﬁfﬁdbqqeu “"state of sea floor, and fish water dept h. Thus,

the angl ef00024i | sGendrallyg adishiraeedlitsb aved! ehxt@@iobl rdbasilsl aaacHetieo tiafeelimat i on.
In return, the angler verbally gives the navigator information about the
current fiBliAg @@é&fpbwtatmg %é@%r The spaoh isaittapheskto asipepl Shpfsupppated

navi gat or P%% reglhﬂ'f-'@efﬁehﬁn?%g% g?ﬂ?vﬁgtagl A€ B Y% Handle sggﬁt ; oﬁPl &1%89 at

based on e I nformation. above convention ng reel is
used, infbrnaaﬁ@nﬁﬁubbsasﬂehﬁicurrent fishing situation, or whether a fish

Sobor g nglpO3F B Ot Aonfr o R RS Fletpifd PE R et e

to acqui B@arir@eieélrff)f)ﬁmélleﬁ%g Mnd lﬁ@hiﬁ@%?blgff%h s@l‘l@ﬁ@év@mdm?&ﬁi fuhg jangler is
fighting as a fish strikes. Particularly when a fish strikes, frequent

connectlohnvﬁnnémegﬁaEyﬁbeﬁwebﬂﬁKMéﬁmhﬂ@KEﬁméﬂﬂﬁﬁH%Sﬁa@pgawamxmmpbuﬂtabIy
change the “gg or the travel direction of the boat through
cooperatlgﬁ F°t he angl er and the navigator. However, such

informati gmoaj t e BHmgenth fHisHbPOf GblikatréQ utdngiiebiRaEs afikh Bh gl kes is
not conveyed to the
erminal tackie 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

di spl ay systemthat overcone the problens of the conventional art. This

i nvent i onnavdgttesikiesethitke meeghtomeanne sarlieblashange|thaboayspesd, elbddravelwhi ch

w |l beco r-ent, t Qse skilleddn the art fromthis disclosure.
SUMVARY OQE%B?)I{I@E\H%%\I%F%W?]%%H{%8]%@%”‘%5?3“ e present invention is to
al I ow a nauiogat orlnwhey bsthabotd, anyidinbe wppateal tottBoRCMUIddEn it 1 fraki ik from

the angler in a reliable manner, [0008] A fishing reel according to a first
aspect of displesyry (i thesnogsth pdsphipreadppiavae lisking coms iidinewiaraagigrdiniayat
with an e at . : qﬁﬁ; Lshiifng rod to
w nd and é@%@é ag(?? I slﬂ% #gf‘)ﬁ‘]%‘e. é%??);ss I ngaﬁ‘é%ﬁ&?ﬁ%w&%@%&% gg}hr%uni t, a
spool , actandlieal artt Fhsiionerdieh addesses dnsdnaeddanmumnt eatviclbas piwet haxds, The reel

unit is ad ed.to be nounted on th ishing rod. The spool is rotatably
at t ached ngﬁ§1ﬁ’éﬁllrb§é?maﬁPlf%rerﬁfﬁ%fffoﬁ%ﬁktﬁaé1 iR ifgﬂ)%é}abgléewae-be wounded

around the spool. The handl %UﬁNﬂﬁ@Yi(ﬁﬁﬁ{iEW\g%\ITﬁ?N unit and rotates the
et

spool . The tension detector is configured to ect tension applied to the
sai d fishiG9§7] i neAn Thiectadimupressat ironnpar sitoallew agunfgatpuvdn is dartframsmit to

t he exter naI1 2B ar.at‘uiP da{.a ﬁ_f ttﬁe %@nsj on la@ﬁl ied to the fishing line
det ect ed BYFFHE ArEHL 'BHIFEIRL 81 € FORB9T ATt PPy reel has the tension
det ect or (duas] detgkising kel hesdiag (P Bldt @shacPot A€ invieh 88 RGishinB@ec] AR i he
comuni cation portion that can transmt the data of the tension applied to

t he fi shi¢ryfaepred to camprinicagawh an cxiguiah aprsratuhand adapiedlite ibe gEacheddy af r om an
angler cap.: f-1.shi I t i on _di . L. t ,

et ance. TIRR kS LS rbutds O e Mg e e RE A R B a pfele
Accor di ngd fiandid)e taaiérgddtetor amd € eshaiunloptibiyertion N fTae fed uoin ioadapted th @asi on

applied to the fishipg.line, that is, information of whether fish
strikes oPOuHed B ohing 6 gespealas rwaRly aHaghed4o Srdrk 4o Be e of a
fishin redlisbhfiRed i A OInda bl il (281, PRERLADY ki FRARDRATRECT Of
the invention is the fishing ree according to the first aspect of the

i nvent i omgndi mtaidsitbhispdeé Tengihenn detesiot orconfighizedes defect torgoreagerddo thehat
In thi.s c

detect s S ATONE, poplid o the spoal Lo Ll Sase Lot pamlenhe L
the spoolappans det §ChS tdnbRntaPpBdEaRP kR, 1i9e HBRcRRBkhe BEGORAERBLY, It 1S
possi bl e [tOgOéa}aSI ll}flisdf?sth?r?gt retelhlfas 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
nmechani sm@&uUdh asA dishisgascl deagdiag t@eldel 4spea of alnelineeshvalit theofishing evier dr ag
attached to a,spool shaft, is detected. Accordingly, it is possible to
accur at el 90%%1@5%0 R ESOBASFRAT abiBE |”é‘dF“P%“=tfH’éh‘?rllgﬁPﬁj\‘@blal diee meehFEEpBRti ng to
the torqu | di ng
to a four?ﬁﬁgggggga%ﬁlgﬂﬁe ven?ﬁgﬁﬂﬁg§%ﬁg£fls |HﬁCMh§PéQ%%%%?$Pﬁgﬁ§% t he
t hi rd aspsethafsn.hb thiswesd, ifomngxafupid, bier torquelapdliertoahe dmgvxayahahumdmciu hat is

adapted to sel ecti yel ohi.bit .reverse rotati of the s

Rt Pe) edef st Shader o R Hart BY L Ee iRk b 2 e BRuia hteReg

one- way Ch'é&&ﬁm%f}d1tt1§‘ﬁos§iﬂﬁ9td@&bﬁ'fﬁfm:teétrihé {En§1on(é%§§@d fohRe HigkigYEnSENSOr S
attached to a spool aft or a handl e shaft between the one-way clutch and

t he dr ag ﬁ@rcdﬁam@m tof the t@ﬁmmwd/ﬁ@d@rcmaimgﬂeyham&ml S p055| ble to easily

e tor i nglPatR" I sl k& b QrliE 18 RATREAN 8 B PRyl B EES i g

to the thigedrditig foatie t}hrca@pe@ttof@ie fhbentiony fifhie O hclidin b whi elutie s sensor
i ncl udes netostrictor magnetic that is designed to change its

per neabi wfiayteég@éﬁam@:hbmbwét retf@fﬁ%mm&mt%w%m %bn%rfeé@asmgﬁv% and a
det ect i O”Tﬁé)io'r%} N@hsdrSs a%}{!aﬁjgé%vde e%% ag&ch%&d%edr GeEASLE] ﬁ%@ﬁsl and

configured to electrica ect e magn t| c perneability.
In this cese,thstoqe ieheortls)ammﬁed:ma k;&)odzlﬁm’cmledha:-ﬂlleysﬂaﬁt mtm.dndhﬂgn@way
magnet ostr.i cgor t hat can ge conposed aqf a thin | l.m or @e I ik spool

shaft or HUithandthe dpgpiechapiynsecmmpiet PereTdEIY Ya.le.ppgﬁ &% FP We eﬁ

not necesglequhpalﬂﬂgwtg@ﬂead}agh%gﬁe[d&n device on a rotation part.
Accordingly, it 1's possible To detect the torque in a non-contact manner.

As a resul00]13jt issfipusgidsl ecaondipg bvi &heasaet ef él@tmvmltmmnsﬂhgﬁshm'gh@dtorque
sensor, and €0 iﬁt const uction of ue.senso
R R

Setordl nae H ST TS bl bR iOT o Mhic R Rt S QRAETS g

to any Ofafnﬁgndctbsﬁﬁétoﬁ &aéhétkhh@éﬁ@@@ﬁ@qe@ftoE:H@lgeﬁté%frm@ébllnfyufebﬁﬁﬁgg feliedi ng a
speed detector that is configured to detect a rotational speed of the

spool . THeresaapmicdde thmdrag srechamsmsanddnsigstioadot dhatiapiidedtin a PRBPRSEY er nal

appar at us fd[ﬁé ﬁhgﬁetgagctropm &&Q%mﬁdqg%gﬁ%‘%cali% Ql%te%pﬁlx%lcP?xfécqﬁttﬁéijé(nettllae speed

det ector. S case,
permeability. In this case, since the torque 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 o provide an clectric
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.

[6014] A fishing reel according to a sixth aspect of the invention is the fishing reel
according to any of the first 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.



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 fi¥Hthg |A fiehinghes! eommiing ¢at isovenfoaspedrofitls: moerdtigus g fihitg @alsn t

to the external . apparatu ta of the er _depth of, the termnal tackle
reasur ed B CTRRE UER o Lp IR (o anOaiPetiot e o ERuT FehrdSeliihe s Sihen an

ext er nal | eIk eMisdethaf isebhRgurbaiOneRhtOhe A58 RYth 6h Sehays] tbee wRi@kd @ept h
of the term nal tackle, a navigator can have information of the |ocation

of the tetsifishingtlaek(lde cpoorslicanonipetiiangs cerlfiguaed tor einsaiit to thexdeghlt h aspect
of the in ' I.s.Fhe fishing reel. cor di Q the sixth a t of the
i nventi on%( hdrtgﬂ%értgf)%g lfaﬁt%gdegglv%fﬁg? tegglgqaﬁ[aglé%g%%dsyﬁgﬁj )ﬁée “@%ﬁ? ‘?@ﬁred to
measur e t fmswvatigrhideplehfdiexanpler wharahn t:aekh iy gidasdietsHig niernfdishidngldyl ne.
The conmunj cation portjon is configured to transmt to the external

appar at usRIEYs G vt depy afithoieamingbiellcor netigatepes! hayedepraditolithe speed
det ect or gpg; ALt r&h—faﬂ r depth of the termnal tackle neasured by

t he water deb(?ﬁ; senseor. \(I)gg&% A fishing reel according to an eighth aspect
of the in\@h6] on A Sshihg rdel atdondjng éetn ciabthorsden @f the iamgntioh it the fshirptreélhr ough

ei ght aspects,.of the invention, wherein the communicatio rtion s,

conf i gur efPEt% f&_rfgﬁwﬂu%wm?m lBSET4PR. [ e &2 “ebY ?‘sﬁiﬁﬁﬁm hptien
the fishiamfpeRH th OB Sket iR oY LSRR bk Ry ALRGHofthS kNG tipé.or mati on .
di spl ay bi( using a wreless nmethod such as UWAB (U tra Wdeband) or

Bl uet oot hihecworanitaiorcpdsiien isqonfigeted ¢m trassmipto the guiermd appoeusilata of ilhi ng

< pr ovi iRy TR PORERA A RRETRS R Rt B AR R s el oy

appar at usthe Reinighl erfd Guieekdiy heeeiidtelcgat Rne@mmuni cated fromthe fishing
reel. The fishing _information_ display apparatus includes a bog%_ menber, a
di spl ay pdPi{lon, “afishinatashrecarding tpst eigbi asherd oA thegarendionds theFislingirsyll ay

Gont | gur oo e LR Ey o o e TR Bpecky i TR L B et 0 the
fishing ldomenuiibgiononirtion Iseronfiguednd trghsreid di@ vdird@dshy Ianthishesdif@pixaple,
FiShi ng. W i £ GHedr ot SRPIERS ) Spragmaly P SRiciPle BorTEbAT ERelay e on
using a wireless method such as UWB (Ultra 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 configured 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 controlier. The display portion is provided in the body
member. The communication portion is configured to receive from the fishing reel data of
tension 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 dispiay 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 certainly 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 ngist mfenmagive ventiteitas pdsh sotkes bheurreni dishingrsjtuitiont dweh £% & homition of

i nformati on aclcordl ng to the tenth aspect of the invention, in

whi ch t heP %Bﬂ#ﬁlﬁ tbélt 8rfBortion is configured to receive fromthe fishing

reel dataf@bory ot qwaqrbﬁlngsiﬁﬁﬁﬂtaﬁﬁn éas?l@?%bparﬁt@t@ ae&ﬁd@t?'ﬁé h@ble®Enth Sspfeenéf gur ed
to display on the display portion the data of rotational speed of the

spool . | ntheppentgaen ﬂnebﬁslemmé@lelahphéhspﬂajmppm togbe@dttoa:ap@cﬁef é}p’ool i's
di spl ayedm%{a"m{ ne; dwﬁi%}ft‘ O”'rr%@atf%m&oicoﬂf 9{&5‘%%%% rgﬂft‘ &%E\%rﬁon‘%ﬂ{‘ h?%/t he

situation'o é SpOOo ornat|on

appar at usreatcd:as ef mtto@aBSpbw&Bbif i Hpoas pedtthoforithler Isvanbired td éts}blla? ohltlsd"ll ng
i nformati on d| splay according to the tenth or el eventh aspect of the

i nvent i ondisPIAY RAiLOH thidate shiAidiwat srRead pb ke spACk §ﬂé1tiﬁf3¥3§uf0ééxtf6p leel®&i ve from
the fishi r a
attached It&gattoilh?ﬁdlp ﬁg&{“%g an(tﬁggthhﬁemL h%I l%?gébrgé%f{%ﬁregggj (tﬁl%%}ﬂay on
t he di Spl@aylkmomﬂielltmet\l@ndﬁtlas @footmttatdnonal wat er depth of t he term nal
nal le is Iayed

tackle. | i water th of thete
on the d@@%ﬁa ﬁgl?l%m e a@%ﬁﬁ%&f’ ngc?i’r?W ?Sﬂi’gdsci t|on of

the term 1@6&11&0%%&?@ fishiROARImAbh éﬂbﬁ? chErﬁ!dé%'tl@é‘teHéh%ﬂ'e@é(feﬁﬁ%f)Qit AP0 a
thirteenth aspect of the invention is the fishing information display

accor di nginventmyinofhich éhe emthuicationeddrtipn ssppebgsredfio rdveiveifrive thei fhing n

o f1'sh FERe Drarue 8 PG i b BT e BR S R R o

di spl ay appatpéus coﬁﬂ'%u‘&dl@) digay 6@ tHelispley beriloRehe @aNHT ARGl Qa@i 8@tRY ON
t he di spl f?/{ portion the data fromthe fish finder. In this case,

fi sh-fi ndiirie iernaaktackisn Te dHs Brsedibe praigratepdof the temésl kamseﬁyed PBO23] A

fish f
R v R P
aspect of[Oﬂm |nweﬁthlmgnnfoxﬁnat:tohettspla}cdmdrdm@aafihsiteehttmi@ectpxﬁttta ianerithat i s

configured .t bt ai ish location data. The_controller is furt
conf i gur €8 theg g‘i’“@ﬁ"?ﬁep Sy r@dprﬂ%ﬁ%@tt%%éﬁh@ﬁtﬁ%@&t&efrom

the fish ihingen, Iﬁ%ﬁlbﬁ’ﬂte c%‘?rﬂﬂurﬁea{t dm{‘istfﬁﬁh&fc&tﬁ%ﬁ}eﬁ't@%'étv’e%ia&ri%ﬁh ded in
naV|gator S room hi s case, noni t or of finder can al so serve
as the fifshifimgler thl’aorsrmovtdcﬂ d?ttsqnhléy of the fishing information display apparatus, and the

controller 1s further configured to display on the display portion the data from the fish

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 rooin.

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 to a fishing rod to wind and release a fishing line, and

includes a reel unit, a spool, a handle, a tension detector, and a cormnmunication portion.
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[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 adapted to be nmpunted on the fishing rod. The spool is rotatably
attached TH®rechanitéeddapisrtto be hwufitedininribe Fieg bed. nbhespapt sdotatblyeatisomded

around th - dl e ks provided in the, reel (it to.rotate the
apool . e PERA! yniife TR0 fing bERRAPER bObURER pille st pEhFRA0 ne
sai d fi shisngoVidaein {hbecd apinunigat igspoel. t TRNchSof aatbiiEis@dntiBured fRMGHI
data of the tension applied to the fishing |ine detected by the tension

det ect or . e EPEEGhG fﬁ%%ﬁ* FElingHog $pe aymaypRReBOISN by e\iligetEddrt er nal | y
of a fishj eal. ' ' t 3% (1 fromthe
fishing rgg%.ﬂlgﬁ%afoﬁgﬁitﬁg?% @ﬁ%‘g?{f gﬁ Hsg:ﬁl?g?/ngy&%g%%g?o t us'?éln%iié u %eg{og' body
menber, aTlk §ptiag informaton, displagoaparitesais iposvigar ddianally ahwfishicordet,@ahtier . The

di splay portion is provided in the body nenber. The communi cation portion
is confi gwﬁl@”{%" tPéE%ql 951“? WWH@lcﬁeg%%meggﬁhI%a@%L dfelBREEIRIOTRBEP ed to
the fishig ; I ' f a..di : Lspl

e fishimgplki %ara'th@ufc%wbb@yﬁ ﬂe&%ﬁgﬁr%%‘ltﬁﬁgoﬁﬁndﬁ é&hﬁﬁmﬁ@mﬁrg%ozrgiﬁp ay

'8
portion the data of tension receive fishing reel. Thi s
fi shing i #fdor eratioblar. dT sgpdisplay pettiemis provitled ph dye lidis memisirohappl i ed to the

fishing I] qQvided f.romthe co ni cation portion of, the fishing reel on
the d opl S BB SRR tOf Reop eGP Rsr O eien S kg 2 Spar sBtat *i n'chi o
case, a ngplig@t®ihevii@ingSiRWate cbh@oN@Ns 86t @iFeCR iU orPthbidsdpfA%ortion

i nformati %n di spl ay  apparatus at hand. Accordingly, the navigator can

cer tai nl yihg Ak o haisiarsedredipmnitbelfising el i shing ine, that is,

i nfornati n - TOR A | St rik urre fishi .Situation,such as
2 condrt 10029 o Bffinfiabah GbES FhieitlangRlugy BRARih dtfbe Bt
obj ects, fishatgilissproakipé diosn dvdoadvianitagaodion Mehprisisanteel bhviendiksiay Wi | |

becone apparent_to ose skilled in the art fromthe follow ng detailed
descri pt i RUORAF ’i&ilﬁ,ﬁtsp’éllgé OFRAINGISHEY BBRPATHIUE-h N s G SRy SR W iNgis away

0S5 oot e 5t o SOl O SRS, AT e
whi ch f ormavegapecan oértaihiysknomi the teadsiondipptibdguthe fisking dine, that is, iafqremtpechi ve
view of awﬁét}?er}iaqgshrs%i | esiorll cgzgrgrgtrfgs pncgesit\{;\'iatticr)]n SMthasa 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 ment of the present invention; Figure 5 is a cross-sectional enlarged
vi ew of the I ef tl*iglanet‘1 iof Cr(tfﬁe"Sﬁfvlsimal"@llatrged view ofabe dpltgracieofthe fishtihgreel in
enbodi nen gsent ven is a partial sectional view
of a IevetFiC rrdaaélcrrec %%b L%ftg%ﬁbeé%lf%emf’ﬂ’e embodi nent of the present
i nvention; Fi QUF}ElereISSs é@l(%@-'Séd’t%gl GNASEd SRG QRAIe M Qhe BsHiRE %é@uﬁensor
in accordance with the enbodi ment of the present invention; Figure 8 is a

control bﬁ?’f@!(daéi?‘é@’rliérﬂlwmb%impwﬁ they preseitt 1@Yﬁﬁlﬁan;f| sh| ng | nf or matl on

Flgure9|sapl eV|eW shlnglnor
accordancélemﬂjmdtri‘mn@lﬁﬁmcbrmt m@énttdme present invention; Fl gure 10 is a
vi ew show ng ajfcreen of a display portion of theflshlng i nformation

di spl ay appar at ude4h 761%%?‘83%@@ st ettipaakb st ﬁéﬂﬂqu@)ﬁel‘ts%mpﬂcé%@ﬁﬂce
i nvent i ongwikiigd b ddimlest @ftﬁg?ﬁggﬁgﬂ%gngh ew of a fishing reel in accordance

wi th anot her enbodi ment o e present linvention; Figure 12 is a
cross-secti onal Fmraﬁgedcwtmdlbbjcktdn@rhmfdf pafishinf reéehandfd ftHinginfeeation

accordanc{«ial\gl itl .1 anot her eg‘gﬁ nt. of tr,hrE Bresent i nvention; and
Fi gure 13VPI2%SYEEHT FHACHFEERe S dParmBedimat ¢f SR PIGCHIRYCISAE a fi shi ng
information di wg@wsw%%fmma@mé GRRGE iNfotarild dlkplgn%xéﬂ% gppodi ment of
the present invention LED DESCRI PTI ON OF THE 'PREFERRED EMBODI MENTS

[0028] Seacé@mdéaceewﬁbmerﬁém@xmfznttcrféhcppl@sgmnmuem| on will now be expl ai ned

1 £ e AL gl L B BB GB BSREAL L I
ermbodi menbformiativh &isplag e Piraiul Ve Bddoedhndé emhnh@wnds&irrfeaf of tlhle wedset i on only
and not fzgxr/entur(])% purpose of limting the invention as defined
Figure 11 is a perspective view of a fishing reel in accordance with another
embodiment of the present invention;
Iigure 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. 1 and 2. A dual-
bearing reel 100 is furnished with: a eylindrical 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. | 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 imovably supported on the spool shaft 2,
and a hanbikewdsedinsthbosbd r¢chuon dlintgrion thehBshimpieeHiG is furnhed kathi 8 &grqué-t hi n
the reel pynit .L.interior he, f1shi. reel. 100 i.s _furnished with:, a torque-
tr ansm o« g bR R REm 86 c AR EEE Srgtieriui e Tatharh o 5ot he
spool 3; @rabev@hanighanthiEehieRi6Midn bhate HoAKES thotiad-+Qestfs dihgisRaeld a3 1 n
the line-releasing direction; and an anti-reverse mechani sm 9 that

control s ASHEVEER Nefchanamydef cogtrply retasion ohdesepdakindbe liderdeasingh. [ 0030]
The reel &@&ﬁié has: a left/right pair of plate-shaped first and second
side pl ates P8 and 11 made of netal; and a perforated cylindrical reel

unit 12 nde0pf rEteatel unit iehdsheteft/egid pafr offplah shdped firstsihd aashndetiendatss de

pl at es 10(§nd fﬁ ar.e 'oi&gd coaxially by spigot joints and fasteneqlby a
pl ural i t ylbfod { kmage ebmeirs and apreiomitt oxindaedl gelceit anagoriinek © gtherhe
first and,seaomd.s e ﬁﬁgk f VAP e ; of the
spool shg%t 2. 2§Bg§2§E§¥%§u%@0tr J%%aIS%?%?F;%Héyﬁgggéygn%PgE%’gg in the
second sijdeiphat fasteted by & phiraliprdlising siae §. ofhesapporitiatedy tdrgras podions haf t

2; and on e riphery.of, t boss 11 a, t hi ck-wal | ed i sk- shape

bear t ng. O dh 8 < Sl e alfte B Hndoth Bracibiy solpog e St Sool Bt
screwed fasA-bo[sQWalﬂamHaai@g%&iahi?%wl@rdfi@aisﬁésrea@rhm%%cdr@ {ddd g8le hahngss are
nounted with a space between them on the upper part, both between the reel

body éz aifardierbsifip f@tsuswén@t@tseoqloahaﬁ&?ma?cbenvhsfawriuah@ryro_eféhe body 122 and t he
_ : t t
wih a okt AeEn-ofRe e RRRE T o bHE BEhaniT LR RBEA™

shown in ikisgswed fand 2, an i nformation conmmunication portion 74 and a

swi tch %ﬁgration portion 77 are anounted so as to be exposed in the front
part of tIRE3Hi r stlasness lugs)ldider attrchmentie 4 ieel hagpgss are mawdeqd WHBERRESON
comuni cat. i i : i i f i ) ter
Gepth of oy eernapin Ay Aogabatt S@hBER:dn L A1 fiy 2 BIATRL 0D ol IIE 12y
appar at using®e(see the gl b&lyatita®) tht hatondsiderpgae déd Téx hadergidriiorobf thheec!

1;1)%% ng Céfni?l 8%6?%5%“\28&/%%% %@a?g'_i’u%ein? ga£ % %érorglou?nﬁn?gl‘tllrlenlﬂsee} Q&oiar}{sggnnéagohp n
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, 31 b 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 déheofiner rdve. ﬁbami:vmgse&aﬂauomtb&krrae@m}mdﬁ Thdjbims o digte sideghitthend of the

ft 2. Additionally r-described third for t

| tati
ts Pgﬁsm szb%lﬁmﬁééﬁgmegmceoaaﬁ%heﬁ§n@ﬁ t}eegﬂjfm]sslh&g Joffurthgr, ?‘?f‘gﬁ’ishﬁ@? ppaéﬁ’cLO '?'hleon
reverse r@&@é&@%ﬁhﬁﬂ@ﬂg@@&@&ﬁ 91ﬁggﬁgggglaw§a@g@fcﬁw@ mebn@m@@@fl ng

3la inner race on t end Furt er, the first
si de pl at e 1ight- slldclbsarmgeﬁhigéittsugpmﬁsothetshwldutlela hwdmhexfﬁlabdmgmchamam&fis on

the left side of .the ou race, of, ht - si de bearing 32b that
SUppor ts EHETE 6N gt AT ADHPAE HERvETe o 55 THES i Gt Hasher FOEAGY™)- i sk
springs 3fhadl sk e afd glamd%aqi@o%r [N akd e drd ALVl dfustaES NG a HrHat
shown). The d|sk springs 34 are provided in order to imake the drag force

adj ust abl lén@cvé’rth aesmma@l plwoangélaiﬁrtdﬁzsqorefsqdémket Qpepatm@tle‘tﬁr, witheutdhe degcri bed

brake op e ut t,he evaj [

| at er - desii(:)}ﬂffeb61 51‘ P WYSBO‘ { fi%smrd? ?% Colng\(/hesf% pgatgén rIr]éeg anllag %pﬁlf?%agﬁfn S on
the |eft Bisles of tHeheft kideer tHeaﬁ@erQﬁcet draht @fft-sigé Bearbeaangn3dppdriahe spyppor t s
the spool 3. The right side of the outer race of the left- S|de bear| ng 32a

abuts on % hgh%lb%ISI@ of thypaspr W%Ogtﬁéé?ﬁ‘ai R &8AN HAFFLHS AR s8Rl 3and f 1 anges
3b that « or Mgl s@iﬁ%rlﬁa 'a%ob%‘fn fﬁhgr%)ﬁé ek @Hnllﬁat%?e ?mﬁ& ﬁrﬁ@égrﬁl%?‘d A

sound- em t| g ring |spose e en sur ace e right-side
fl ange powtth dre BbbinThekslaundei gt edd. n@ soumige:ﬁﬁtm@mgﬁﬁys élepnmdel oerthd endng

hol es 35a i e_circunferent] direction for ttin nd
Gor o artlab SRR e G S adeaioH £01 A BRCSEn S B DA SSREnd si de
plate 11 dnSiuARARIENE LA kAgd 1%QH@9ir&fH1{feFénﬁgl N cBo3 PG Shirdilesovay @%ﬁﬁ@'ﬁﬁa@ ng

ring 35. This sound-emtting pin 36 is urged toward the protruding sid

The soundperitioni Agsopind-c86ttingmis i attadbet wedhe monchddanlﬁtmgl mp@s@rﬁoahﬂj a
retreatin Sit by -t.he_.l,ever .nor na

bost ¢+ oncd BY EPHLARLGE o S0 RSk R Er TR Rs e vitis F0gse i nY ot

t erm nal dr%@d@o%a&tﬁth@@%trudﬂi@ﬁ@é OTRGEYindCdnhietinpSEIHNE chs shig iRk bah & tted when
t he spool otates. [0034] The handle 4 is fixedly coupled to the

pr ot r udi g venfinoppositia andmsickpathigrisiiondtyahe lgyver Zh(sen Fig A spdsawrellvw t he
Fotat abl v °suspet Pl R fne il Boa 87, RERYRE B s MGG ' ©
under theAdsosBngiordlicknoldd B @ndaibpanectdapiant the spral 8actutest her in the axi al
directi 0?0037 © The handle 4 is fixedly coupled to the protruding end of the tubular handle
shaft 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
handle shaft 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 snetdagingoaembes B0t oo detwessng swingp 2 édsnd hitlghndmdcpowtispdads)?. As

shown in Eigs. 2 a 4 the rotati.on transm sSion chanism 6 has first,
Socond. "t FhE st At P b Sat b BT SRS 5 4 60 OB s A kB 20,
two conpressing s%&@g%y%@heﬁﬂﬂas@ét@hofatﬁghmw@.e"fﬁ& ':Ll_kgf% agiraaflﬁ)hr@%ears The first

§
gear 16 for high-speed W nding and the second gear ow- speed wi ndi ng
are rot aargblYars npporteedlymitaches! thahelbmos ket 2 5 bf stabrewhern dhay meshTiigh thsi r d

and fourth gears 18, and. 19 non-rotat.ably attached ta.the ool shaft 2
o e st s RER Rl sl IR T PR P Bl BT SR R S S

respect i vefl fitst abagcen@iagal G@Iber (02RnsAURh&fotM dnh TaRewobniprésionapdngecond
gears 16 and 17 to transmt the rotation. The two conf}s)tression springs 21 a

and 21 b Pesingdi2dh roriEoe Hiyagicagneanaseber 20 ahthethosh Hdeshoidhe evgaging emeeigagi ng
menber 2 e (o : S |t he engagi ng nenber
20. [003 1%}2: ‘?%8%%?‘&8%%%%@% héecz)&iSg?orﬁloonﬁtﬁﬁ?%gg’lgy&%?g%o%oéd inthe slit b5a
of the hgiedBe] shHabkngagidy peobet3d Bmopabtdidily 2Boded ipriewlidéd of thethaedleent r al
part of the_engagi ng nenber 20. The pratrusion 1E)orti n 20a i,s proyided in

the i nnerSPgRe; ghBrsusiondartin 2aris pryadediy plsicentigt pAEOHEE gRRaLNe YRmOer

recei ves . i ; i : i Il i < dto
he f or o SDTIEATBEESH OehiSRODIR, Fh Aided DEUR RIS Sl AR sidehr SradRbanad, L0
22 penet rsatieg holder Bdtidl scsivaf theSoimpredsmnisptieg Rba. Bhe tfhrmgHeandir@4 ishaft 5 and

pr ot rudes. qut war d| The, operati gn s 22 IS supported novably in the
axi al diffi%?:’ﬁ\ggtﬂ %foéeﬂlﬂ%ﬁﬁﬁﬁﬁ%tﬁ?ﬁﬁ%yﬁ?fﬁwl}% screwed at the protruding
end of thepfandl ehsbBpéhtidn shadith Fer@ith@l B AN BBt 5Gn tdintdror botrednere a
central part of the i1 nner peripheral surface of the handle shaft 5 A

groove 228ait$ angdpreithdgs ovtverdyt ide@ppration aithg? srgppértachmonddy it themxiakhaf t
22. A sli . jt.h. th i i ded
AT T P e

the han nenber € CcOonpressi

spring 2kpdiasuidibd pehied Stehdthefapeo Shtaeccand @it dfhike BRer pdriphiers Radffice2s.
[0038] In the rotation transm ssion nechanism6 with this configuration,

when t he hoptdi $Te# S hhgFoos 228 thlsmed gt tis oukiviA preirysigg e alidie OReatighher

part rel aphyert & 4faGySERLESer 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.
JO038] In the rotation transmission mechanism 6 with this configuration, when the
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 1s
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 EF]O@9 ] 4, Adwhowang&gl. n:gth@fdvezrdrﬁgrrieshmﬁht?il'medbrmmthskuiS,rspailgear

16, and t r ot at ndl.e 4 transmtt ear
via the f?ffékc laléal'rsgi%&%%g CO? A '3%31:1%0‘%%1&80 5@ ﬁ%%ﬁgiélgat hi gh

speed. 10gkPO8N 2tASh&BWRe: Jeft drligin dew! n‘ﬁ%}% ¢ 2
br aki ng dlls 25, : a pair oe fl’nl ginl oﬁwd()?gliés %%fasggéq% col | if?r”l %2{;&[;8 and

a movi ng MeaibHl ymapgngerias tr bukh ﬁgies df &k bpskinsdiak £Ac bd coid spiireg 28efste Bigd (in
view of FLg ofsool 3..The pair of fric

arr anged Wlhf'n%l Hot K aﬁlﬂgg’f&e Lfrﬁ’élgﬁ?eﬁlﬁf ok b%g%mg‘f‘;@( %%%Pms Flslﬁ(?jﬁl%én( see
Fig. 6),theldireftidnshans exaypbe OF Fib@ gt DU TBERSVind8&hahRe B &kilngsdi sk
25 fromthe spool 3 in the direction that is awa romthe friction disk

27. The n@@ﬁp@lr}eﬂ@ﬁéhﬁ %MIQQdt§§c37llpé1@@@<1&1t<h?@0§%©f sperd sb#é2f ri ction di sk
27 in th ' f. in Fig. 5,
the brake B oo EOMEIRER 4t GRRRUIR A0 et G v DB R ot ©

st ai nl essmshbel ma@nﬂ sleﬁnlﬂmﬁ‘ﬂéeﬂé chniddy atolyiteld I’ﬂndd@tﬁiyﬁhﬁﬁ@ﬁﬂréﬁ&oﬁfof
cont act/noncogt act W|th spool 3, and non-rotatably with respect to the
spool 3 dintas ﬂowatafshwg e%pﬁél $.end r@pﬂ@tafabésh‘géh%spsﬁ to e G960 OBGi th a

plurali tyengff @&ﬁﬁ@le i ﬁg'ng%OSbtcﬂgfge as ; eagﬁg%hﬂgh 'orf%Hgg %Bﬁlﬁ@b that

i ntervals. T e attac Ing pin port on 4 e screwed
on t he ek fEeced @tfc1tclueafcﬂen1ﬁaltlamgaza}tmr'fhemtaeﬂung@ugw basregthpeaded portid@B0nict h a

di aneter |arger ;th t hr eade ortion 4 a head rtion with a
G amet o HeaERSed e Sop prof B okt PoNoRoR: = ik Bhersty 1 i35 | ¢

attached di@nétBelagier HaAGhOMHrdRA pdRlon Ma, LliEs BLdBRIMIANDWRER dinser Rk 0 be
novable in the axial direction. Thus, the braking disk 25 can nove by a

pr edet er rihreie ap@nmzompb hThe brsting qheld%;s agtabmdatetthmgmﬂm nomiiwkddss  of

t he braki i al L an. ortion
a0b.  The<kEHRERRE ol BT R RO E R Ral SERp0 L0 nEME R and
a restri Qsican nﬁr%b@ra ﬁ@ﬂeter&wﬁlﬁe@ﬂ@iﬂn@@ vihisiis2htaiddiebpsithiabingdling khidkndss ur ged
by the coil springs.28 in the brake- release state, and thus is %ositioned

at a posi%i h?rb’?‘ﬁ“&éiﬁke?étﬁ%ltthﬁ vHal desstoninetion thoeauiding pastiondpedlisat Fi gs.
4 and 5 salﬂﬁ L LnP Q;@Igw/g as tb@%) #gl)@at orx]le %ﬂ)?r?ot m%ﬁlrbter ﬁ:{@%és%ﬁtﬁoﬂ IlILJ?I?DG??(ﬂ‘t er

axis of t shaft, €1 ease s I"ower
the braking disk 25. The braking disk 25 is urged by the coil springs 28 in the braken
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, ¢.g., carbon graphite or fiber-reinforced resin, is fastened to the surface of the
friction disk 26 that opposes the brake disk 23, 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 spooi shaft 2.

Further, a ratchet wheel 50 in the reverse rotation check mechanism 9 is in contact with
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[0041] The friction disk 26 is disposed on a face of the brake disk 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. In the central portion of the friction disk 26 is a cylindrical

boss por t fasrdeDepd serfpe (B BEW o2 &ig- whi aflihe ossipprtis 36htas thhén@mcﬂzsks%af thep,
passing tg{)&% Dkl o%??t?%chﬁgﬁo ro%a@b%%gl 'SC& 'é}’ex%;h”t %%rfge > Sk, h L he boss

portion 2 ccor ric on th€ spool

shaft 2 npaibaLab abkynitaidimelakes degatrnenchmad fntiien sPotadhaihed .50
Further, a.ratchet wheel 50 in the reverse rotation check nmechanism9 is in
contact wRiADS Ihepinpegageegtithe Repriigr lac d heiontay rask b theregring Bl apdionis tos s

portion Zﬁgtggeggg%ﬁggghﬁﬁﬂoﬂ&P R AIQ§~mﬁ@h%q?Eh&bgﬁk2@%&&§n§ﬁhﬂg@§gby a

non-rotatably t e ‘outer periphery SGrf 0SS ortion
sui t abl e #ndlér dbwekiddirstivodelinerd Ut Sas thesgoat blaaft 2 Theinrtht dhedtionheel 50

31 2 a) oPRUPEREEY FIPSIeTHE HPacs 401 BEJuRs ooe 56V #OASI 3 PoBUI . ¢ he
friction @S ggt&q%%legghéhlk&lgrhe axially outward direction (leftward
in Fig 5)of tﬁe spool shaft i.e., inthe direction noving away fromthe

brake di sK02%] ardeirevers Ipt&b!hnbhecé@nbwamm 9 &t chtthethpeim&Dadisromclndinat i ng
inthe |i i recti,on 004 he reverse rotatio

mechani sni ﬂgrat% < j‘ﬁ?l%mf 4 RIS S-BH(? F IiPHY %e 33{%} P\%ﬂté 50
provi ded whtiftesiavkd wih hei@iofhe k4w (RS FOIaIYis d%@@seﬂ drathe Beter 9@%}1@%101’ t hat
|nterlocks with the tip of the saw teeth 50a and is disposed on the outer

per i pher ythefatchahaheal Yh e"JEhevm@épt movl StHepivatabhetttashed inshe injergriariapt 9f
attached 4png dl‘ié%%d'e B r11 and4§ L?%%ﬁ bgfa(lj: e %d{ac‘l Fﬁrﬁn&t‘o {((P h@tsﬁ:\[e]tgaft 1&@&0&(% ur ged

by an exten |ng ovvard he“saw't eet h
50a. [0048i_|thﬂﬂ¢esafvrteah|50m disk 27 is di sposed on a face of the braking disk

25 h d hed h | shaft 2 b
rovabl o {908, athariciinafil BhsRie o8 pesr o i HroRae iR HosBRYG: at  on
Wi th rotafd0nn®fs Adenddrd ¢hd %ogb}'?aiﬁ 28 10090 oJa@l&‘ﬂQﬁ@&ﬁlfd MdcRoRBEnaOVe

away fromthe friction disk . A ring-shaped friction plate 27a made of
abr asi on-spesli saaivotatale @dsooleucgl withaotbOon of thp Hii¢ternatisi Etﬁ)arecmm infoonted

resin, is fastened crewing to the.surface of 7 that
opposes tHE %I}Gglﬁ‘gv%?%?(y g-gm tgﬁgg‘ftfqnc‘ilgb%g Qitle Sé}?p?cggf%‘ﬂn ?E?b@?gea? ached
to the spoalsicihatittadt Ahtetine e%e %%on?faﬁhdé'd? fARr ?éiﬁ‘itor&%ri@ﬁlﬁaﬁs etk BQ the
axial direction of the spool shaf and is mounted to the spool shaft 2.

screwing to the surface of the frlcnon disk 27 that opposes the brake d1sk 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 23 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 larger than the gap B between the friction

pl at e 27ariBg-shapsd ppdpeh paitvr 42 farrmepdnnétab%awith@lecnoykr &ly 4iiion theadleh wi | |
be descrj I caki rati tioned. later, . drag cover 41
covers thgggﬂ]te?{]%gfag%ﬁ ?%g |6%g%f£k 1 2 S%ﬁgm rig%&é%{/(%%%%l‘citﬁh&%gde of an

al um num adcboynodaerthe Xadtphealisisaio and ATeadd e dsdkpat disin25.nThe agaburht The drag
cover 41 has a 5)| at e-shaped cover body, 41 a with_ the circul ar openi ng at
the cent ePortigndl s spoured F@a”ﬁﬁ&ééafféﬁetoiéh‘ﬁ@ﬁ%gewwfb}b b pppGredVihit ari |y
with the o ' r r@,%,e- -whody 41
a has a sﬁ%grei%%¥n§%%%%2%§%95 %gpéﬁéiliyﬁg%drg\gﬁ yg%gé%m a{ ;eghét% %%Q(??\{né% on

di sks 26 plnc:li2yef snavd dsembirtadoed gbalics koi2fl oTheqat foadbhening ipeasyiasn 41 b is
secured to the dﬁnc{ surface, of ghe fl ange .?orti on 3{1) of } e sgool 3 with a
sui t abl e SERATHY HeMoese SHEr 48 SAEIare s 5PU6 9 hewRo0! WETCTHE cover s

secured Wabdbr@ingR! H¥s@hblycfbesatews as nmentioned above, control of torque
for tightening s easy as conpared with the case where the entire cover is

secured ti@0thle spoerlindyicslcrealwargon 4 ket piotrgtiss, frems sendplop! vdmesbsustesy .

[ 0046] A iLndri cal, »seal. port.ib,on 41c that protrudes, fromthe spool .side
ond sur t 208 B ha IR SRR o ok Ga Bol B pr e MRl RBRRE 351 £ on
41b. An aRferndsd g eved SafadeSf iy Mede portdnss eindhs ffaee stfe dfitgodliange
portion 3b jn the |eft-hand side of spool 3. The seal portion 41c is

i nsert ed oAl #9HeN 4Hnisiiaserige dbiies gmulangsepverde. S¥bgn thesedl partipnctlicds i nsert ed
inthis . G S ,  centered
by the | e e R oo B A PO R RPN B R R s
at t ached inpertgeeipberbesurfape ot fleeryl mutidrati. ofn Sedhg phistdi@chetiltoche dlters, t he
infiltration of liquid. fromthe outer perjpher j.de i s prevented. [0047]
A seal pdiiPBEYAY a%%ﬁseﬁlrmlaxaé@%ttwam ipHRPY ef [igd diook s irde | s
provi ded Qpi nthRideNBgfevRefeipher al surface of the cover body 4la. A seal
menber 43 wth'a lip is attached to the seal portion 41d. The fore end of
the 1ip df04He sdateahportien 448 iliag pravrudenimvacd thel friktiorheéish 36 eidepe pioyhdedyon

ourt e o5y BRMAGEbBR AR Rhkheed e th Shushgn? T PGPS nOLY, 0
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 3, 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 O-ring 42 and the seal nenber
43 can achieve a reliable drag waterproof structure. In order to provide
easy attachpent of the Oring 42, an attachnent groove for the Oring 42

may be pPoUhdEaes the {iHaios shisk Hoetshihthe pool fomdghe fistion vk 3 rigityerd i8 to 5,
the novi ng; igo gg&@gt&% th@stfkgﬁéndtﬁtgtf&%tﬁs @?%}#Ar% Efé&x%]wégtrpt%Vbded

pivotally unit I, a pressin response
to pivotifig4bhe th&hetuhaﬂpﬂﬂgn@ igEnae It:lrajrﬁ)ﬁ::‘keutlaﬂy abbLEItlg: spdol gHafisE s thagali nst
the spool 3 and.the friction sk 27 . and shifts themleftward in Fig ;
and a r et SHRPESEH dten b et\@@%b%laottl fgeldon Heksr4G @i gnaks wiees thett&t%ﬂiﬂrﬂpnt he

spool 3 agdid f@arfcf I'Pﬁl'tcpt!?le% atgaw[&t%rsv@' g‘.‘% tHe #fd8n ¢ lg“sk'i‘z &ﬁstﬁggﬁﬁ 130 t he

brake handling | ever I ng countercl W se In
return spMﬂﬂg@ﬂﬂmﬂégﬁltted C|rcunferent|ally about the spool shaft 2 |n

the conp d ate | both i i on di.sks 26 and 27 and

ur ges Unel DS 1 EEETE LG o St T 5 (oL GHES S &S 1 PeRit PBHE,

ur gi ng thl@ettvéérpﬂlb@mlrgﬂéas@po@itﬁnt tﬁalo@@:@@y s§I1d tlhgs%vvé} d31 hdrth@nhxirh@R50] The
brake-handling lever 45 is nmounted to thé reel unit so as to be pivotable

bet ween thakipg areitipe) isdiseted by phawam lines Eh@ bmkb«}nasdiingdewrrﬂésmctndﬁeg 3, and

t he maxi n i ne

br ake- hagg?é rt}% h?éﬂver tﬁ%% hlgf%ﬂdélg mgﬁn(t @dtpe %%%p o6 On4 la‘?l (gti k{“go Bci)r\t/‘8’t1 QFIF y
mount ed tthatib ﬁtshms& tpietforerend bf the @0 (RrtkoHO5ap OMel ARl 488 of tALvdrpohtast ened
to the fore .end of the |leyv portion 45a. The basal end of the | ever
portion #WHdNiEHPEkS r@élkr@iaﬁ%biy FodbaBIeysIng tchanisipfesehinl crBeRMAdHFABIM whi ch
conposes g.hb&So. cam nenber 60. [0051] The pressing nmechani sm 46 has the
first cam nenber 60, a second cam nenber 61, a pressing nenber 62, and a
pressure[Qﬂﬁﬂstnﬁhbpnmmhgmushmﬁﬁn4ﬂhmﬂhdﬂmtamanmﬂﬁﬁbémzﬁ@cm&iamtached to

the inner_peripheral surface of . the boss ion | |a rofatapl ut
non- rmvatﬂ“%“é‘ﬂ ke Pisee niT e 6RO esseBoi AR RIS Rt the

axial  didafthb@Beds0 &Q&a&ieﬁ% 'tﬂbgnﬁér fdeli8hdrr fi-f.6207 fRRTRE! V\Fcﬁ@on Th‘@rcﬁﬁtﬁﬁg'
menber 62 noves in the axial direction in cooper ation t he second cam

menber 6but m%nmveblyun ghe aqutlu@tenmn 'E@c%amctmnﬁﬁlead;]euét mQVheupthessuat e by

?Tgﬁbg; e\?\/ldt %gt[ % g)?ﬁlre d:veyotl IFZJ ﬁléSFgaIIl In{e%%ber ik [F%c pressmg member %&lnltonv%g e al
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 cam 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 cam 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

t he basen@ndnsxixtdé‘ tlm‘ setdvel fann stermdamd menthe mxBOdir¢@OD Iy the &I&B@qﬁﬁbth@mfne nber

61isacI|ndr attached to the _in erl pher al
surface ol FhEbd Cﬁl&??ﬁ%ﬁm%fiaa ey ‘ﬁl&ﬁ%ﬂt@&éﬁ@%?mhﬁﬁ P D3 al
directi ondlr&@hanwoqa{&l@émg m'ﬁ%l&&gﬁ df?n tWetaQ:ai Bﬁcc‘i oRRke g@mc@@% tHeS

formed on the end surface O t he 'second cam nenber 61 in he out er
peri pher yscs:pd@campmsmmg 61 he'ht ifars endsarh therartrérckBQ pir §barenpiednedeed with t he

first cam conuer into rectilinear 14 nov nt of. t he
Second. ool HEBErE |HSSUShaF dpT sl FF ShnoppettierilarHPTRg By BiRY of
these two]rd @6y G@ARiaPEReARM, ﬁidachuér hatsroththBlyS8eAPek GRREARARAM BEmBBVES 1N
the axial direction. Tvvomterlockln pins 63 protruding in the axial

di r ect i onWahéhqphasy pardigntldat Rae innee perdd mhswé“wefrf tesecp@ carprecrehfd £14% t he
| ockj whi ch
interl oc déi]oné’cpﬁ% &2 gz{sﬁng“ g.ﬁée?%ﬁegu‘ré@td*hegi%%% o?s%le%%’\(@fl fa%w? e

are fornme e in era a al ong the

axi al di r pesiicoa] rem@nﬁhplsn ﬂﬁmxtabﬂ&babinybam@arth@sécohﬂea:aeﬁ@ﬁblercﬁamndﬁm)er 61
with the boss portion 1 la. The inner peripheral surfage of th? % d cam
menber 61134@%5%@9@@@06% AR i HEUP HRSSPAPTRE HbR Pregolemaeo PAFIHEN 91 thetor

possi bl e dﬂﬁ sty 4€l ative positional relationship in the axial d| rection
bet ween the se ond cam nenber 61 and the pressing nenber 62, and to adjust
the drag f00f¢k i Tha ppeseidgtoaembaréd ipasylindivabiember lavakea bianditiengitdrever 45,

0054] Th d h Th
boter P e R SRS by S BT hf S B e R o el o 62

is screvegdchit @unt BRmbee6ONIHE R TRIRERcOEn vidveof Bt 4‘?69&&%&@%&1 GlightMi ew of
Fig. 4) of the brimpart slightly protrudes. This protruding part adjoins

t he out erprplBéesofl hismoteding rmgl't&@l@lﬂs[tb@%qer e opthedwarieg ddp.ust ment nechani sm
65 has an[oﬁﬁée]”; g pre@gt?re %gburs néeéq Hané%) at6a13 a%gﬁ]ustz&/ﬂbq%réé)&rﬁ%% dt h the

center of essin &laxi al

directi Orpcrthke6@ajﬂslﬂ1$tbtld§k£keKWﬁbl e chﬁteﬁéﬂtﬁ@ bﬁ@smg nidhghek 69|n0blfrbtatalb1y b@t at abl y
around the center_axis of the spool shaft 2, and is configured to emt

click sounavabbyintheaxigt dirscsan. Wie AdURE SRS HGHRHGH 16 ehq gelr@il ed, the
pressing AR 2 02n@teefiter 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 controlier 73 which controls various interfaces
including the information communication pertion 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

- 15 -



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 i A6 s¥d dsamendenser ba’c@nafqr@épnlﬁmgwéectrm@rera&M@ 1gf! CtoméroggoBl anghaft 2,
and the s th $si n S e second
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maxi mum i [ooshe upmrreﬂafoharol[l&o/sahclasessdwmvmowmﬁt@.mﬁ,inauﬂ@c-d CRON RQ!M,GF 73
whi ch contraols various interfaces including the information conmuni cation

porti on 72 R&RY: #mkOdNietiate. apethadiksnvpishiroprorrediiesidy Goituedidernriad Ut he
f ' rst si d?¥n9¥6@ EontQ1ef 73 E‘ﬂrlése&.llt J4Bbhs Junu‘%‘l éﬁ&%oﬁqgﬁgéorzcjmce%vﬁ%g«lsgﬁ%? ;nt er

the i nformation conmmuni cation port torque sensor
bat tery - cdrﬁrol iSﬁt)gsams*.; sash & amtrdkémgehe bﬁmmnxanfcommmpmluxbnrpgrt&inem rAc power

to the re cont 73. and infornatjon co ication 74 are
provi ded % 41? el %?IH’?“ﬁF i%é%%ratwﬁymﬂ%%wwwﬁﬁ? 8@5

incl udes @ é?dl%&'i'f@fl’?@f deR@fing 06! Y988 aiRe B an@ tRAMmbE R MGGR |/ O
i nterface, eglr)ld t he ,Orvvhl cﬁnéare prowldecd |rzlﬁsl| de tﬁ% fIOI’St si de plate 10.

The reel &@ﬁatmml Ipemumd@ta} of oobiit Thardebumtodlat 7bls Apesmritondy ¢auplddor dance

with pre- cont r ol rans, controll the information
conmmuni ca 6?%688?’1 o(ﬁ’mﬂug@ W?‘ﬁqﬁ %rq@ S fljegf’ S(%tﬁbl’)BFra D73 is
operati Veﬁ(ﬂix@@ﬂ@'a&ﬂeﬁl@rﬁmaﬁ@@ﬂier&@ﬂﬁ’@ﬁt vilugd the spool counter 72 for
detecting the rotary direction and the nurrber of rotations (rotatlonal

positi on @36%) ofl'h§spen! sgnsorfid iy ewsnpasehef BYe kspd vaitbhesairmpeeshe et oed y
coupl ed ta,. the;l0of ?ﬁ%ﬂ%%ﬁﬂé};ﬂ@?&?%& %gf?%moﬂﬂg%tnht% e%ﬂl/%%‘l Sgpsor 75,

the switch eration nput/ out put

units. [Q@BBII coﬁh&:rgp@ohntsdatﬁaﬂionmuls@ sahhos eth dfiedt e huaalkrofirdiafias cffrranged
at front itions. The | ead swtches detect, two magnets nt ed
on a rmg W?égl In ?ﬁ@uogﬁ%rm@é’m@vow f the gpead 3&@927&438’1'# agghon ‘é{HtT%t hus

can det eq;ﬁf,lgg% YR o< QbnilQh L §0 Is¢ Spool 3. In addl tion, the rotary
direction of tae spooeS 1(:San be & cutsedéagésed on which of the |ead

sw t ches [@{159]5 t Abe dm@cbumiar ”ﬁljd:zée_ilms theemnt{eﬁ@ﬁﬁﬂneﬂ'ﬂe ppodensoitier 72

| cul at th | i d of f,
RTINS TR T s SOt R
obt ai ned dyasee Qi3ed bh $hi6ad16wh@l *dIusalTue nukiber SvIRRInO talcAhRUINNAe §Rtul at ed

by the spool
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 75a
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
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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 Pig. 7, the torque sensor 75 has

magnet ost miagtadesridba’Saadiedo higrtotport biths ppail skafaRt This detdtian detl &b ison coi |

75b di sposed ar oung tri tor 75a. The nmagneto strictors 75a are
conposed 8‘?“?%16?%{?1’2‘5 eﬁcg%feégﬁéfee d&cH-as amorphous alloy foil, and are
wound and[(®@¢Ur ed HeQedRENEHIRG!735RBhImZ VMR Lan BRACEHDST WRAMNS BAGHIIAE ey .

The concave grooves 75c and 75d, which are slanted at di ff erent angles to
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to the reBpmdphiuaperad rotatipnsed thy gpoody by[comegjontHe 1P%§Pméﬁrrﬂfr1"8¥afﬁ@?3

performs ‘ﬁ%rg&ﬂﬁ é&hﬂféﬁ;ﬁ%b&%ﬁ% (G480 3% &géétBLéd'IH%éﬁa ‘?@r’ﬁﬁé'on
comuni cat'i on portion perforns wa &r epth calcu atn n processi ng
f or obt ai slitmiged mornretionmatthowaten defite ofetrminad eqak e iofrahenitiedad theackl e. 1 n the
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t er m nal REHOR SORAWHERH Y POTIOR AR SURGHBR2BF rot ati ons of the spool 3

by corr eS[I@@@Q]' Ng 1higed) %Hf%éll&fﬂ g@H@%Qﬂﬁat%al {daed %ﬁl@@l'aué’*n eRIBIsEG; oy the

spool counter” 72 to map data stored in the nenory 78. The obtained
i nf or mat i @hcudaiingHbe M4teqnaUapﬁ4iroﬁthetseo@h3raaﬂntham&a@naésmeénshwltatlem to the
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cal cul at i igntchef Faitainsdfidle PEEY cOintédey §RABboITouhfer Umeanrdqtrﬁé ir@dilﬁiat@EEEd
cal cul ation  processing, the rotational speed of the spool inunit tine

i s cal cul diegedhismandniemié clogkebére reel qoptratisrords e qhﬁ@ngw&m@tl@a@ﬁt% by
the spool,, 18%1%% {qz ftﬁg%éal_ﬁgs gg{xs%%é LcP, 188%&?0%%&18@?#@&1&@0‘?{1&%4C' ock

of the ree cont ained 1nrormation on I onal
speed of atshﬁnﬁnoﬂlda& is transmtted to the information comrunication
portion 7 ta, [0063] The reel controller 73 perforns the
t ensi on d&p | atl gﬁr nggg;g}eﬁa?; grlorms the tension calculation processing Tor

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 dianeter. The tension applied to fishing line is thus
cal cul at edforpgion gbtthg seéationplespeedhaf ba sappl3 end the infosmatign i He tersion
transmtt 1. 0t .on. ni.cation.portion ¢4 as puperical data.
{0064y e R of Mok ElAE TR MO or TN BB RMsR 57 B O bR PYERLT Ve
various Kinfistsnatiofi dispfegrappiuians 800/ aadiian, thelgbimeitloarcosRiRiGiRatjoatondor ti on
86 of the fishing informtion display apparatus 80, which is, provided
separ at e FAJRTEHeCHPEARG R eragtiondgnsyEted draihe IRfqEngtion conpRenicAiS} nat i on
communi ¢34ty BOGE iiRTishhe! i 0 RRVEL MENEEE 80 I ELFIRLOKSS Bl bE! €5
nmet hod usable in a boat for transm sSion/feceptionin a relatively snall
ar ea suchindsmnigiBn ¢ld the scc\tatehdied V3 baded dnnhsrovatrian iafimmutocakithe  portion
74 can trapnsm¢t. the inforpation on the water depth of_ term nal tackle, the
-17 i nf or WEEFBHOR AOTHR 1A AR P%‘iﬁlgp%p?eﬁ’oéﬁ’ 1Pﬁégssploﬂd23,thea%gllel’ﬂé‘“i nf or mat i on
on the te(fb'il'téi’ﬁn%Mt%a%ﬁpéée@@k%dﬂy"tﬁﬁmé Arst Bige HBEOT TR QB A AUATNELAL | ON
portion 86 of the fishing information display apparatus 80. In addition,

t he i nf oriempermedsmhsiiibati¢ girportion 74 can receive command i nformation

transmtt ro he _i.nformtion co nicati.on portion, 86.0f the fishing
i or ot {90 opitty S A PRIRUOBRo TRk SR T re Bel S ag bigp e o

i nf or mat ijaforiiatiod bemmeeicagenbsobh gu O/(Xas ewhen ah hhslc£@mmend siviitior mat i on.

In the information comrunication portion 74, as shown in Figs. 1 and 2,
the whol @RFFUEN PEFHNal TP Ng Wilslesh aprannaicasip Sewressrapibdile.y Worn threglerst si de
plate 10 4,3:¢QVELES e[‘zﬂiog R 77O ?%vlrg%gfcc%l ﬁ}{i{&g@fﬁ hé:c hfes luHavaEIgQIQS] The
swi tch operation portion P8R push’type oggﬁne SW L CA Tor tur ni ng the

i nf or mat i'Gre ssorwhopecabn portiper 17 iodispdsdiNicaF-fhe rherf thnindhglagiont ur ns t he
switch operation portion_ 77 ON, wireless conmuni cati on becones avai| abl e.
Wien t he cgﬁwwcatpﬁrpﬁgﬂ%%‘* aipg eapwéﬂaﬁtfi%gﬁbﬁlfi? Bﬁitergo-o&ré SYitGepRsEation
communi ¢ afokih PERIBS i) J i i j Ty

di sposedeyr?ear t he rea(riéa(ﬂ)'f{thtﬁﬁ1 [ r??g?\ﬁa??ﬂooﬁa %g%ﬁﬁnﬁt%cgﬂy gg{]% %@ﬁer;ﬁp#lﬁ t he
upper par@Flowhenthefinfoginagomdeophanization pdiien Sdidoehnaperfatiion portion 77 is
provi ded w th. a power-.saying.nodg, .which autqmatically turns power pply
OFF vihen (RS SHPBRReEPToR Crbrdifivn ELbioropoRs e masogsabmgcReh Parian 72

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

10066] 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.

10067} 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 1s 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 i 819681 splAysteppandtiss?30figane tifsypiasipnaspeyhppenagstdfasthe 1 oor of

fishing area. and.the water pth of a.school qf fish, ich are acquired by
L Tt or. RN R ?Pgﬁrsth%?c{ Wik bR oy ﬁiegl.sbee?gmhe HETRAOR, t he
fishing i edipmiBich®h firsbh 8% prARRRY iﬁtth'@uﬁQ:lr Gan o@i}%mo@% R bTRIE, Hi@{)ﬁﬁgi ch the

information on the water depth of termnal  tackle obtained from
fishing reaton @6 cpspesedrdfdiagidosrysthledisghoattavhgé icothe bhéy watrder bpot thof t he

floor and_t: i.sh: wat er d h. |In,order to al.low navi gator. away fromthe
o r 1 os i deP ol oo Pt dnoddda 8F A Blurkifty B nid ARl BB RN RV RN 1o
i nf or mat i mrtheltighl e baapRahabispladGotisorpdPVi ded in navigator's room -18

[ 0069] As[é)ﬁh wn in Fig. 9, a fishing information display apparatus 80 has a
subst ant | V@J r et aigURdR Fisp| 9. Baapetl. speh g siexppe baferty foreipply gL, t he

i nf or mat i Qf.€ RRIEN ' FAN : i.ded 14 1he v f.the
body nenber %18 a df’gg‘f 313&“%3#0 }[hicgﬁmggn%%(ygggmo& qugﬁpgvgﬁg%dg}%%ﬂ ay

at t ached inendepbadgarndrhefisiBiy irdomhdtive disiist gipacper L | bupas 87 dgr 84

conposed of. a plurality of manual operation buttons provided in the right
si de besi g™ a‘%ﬁ%ﬂ&Pé%P%‘bWi%lﬁ%&S 0? @%E?maw i§ ﬁmﬁqdrfnﬁwgmt@}alémﬁ%rt tery
82, such mst @ Bd ASAAL iTBIA AT cfi%’laysﬁﬂﬁl@fhéﬂ'g). El8Ghifok €o 88 ol Pious

i nformati on conmuni cation portion 86 and so on, Is provided in the

i nt er nal kipgest gparel isbravided inside ity fishiny miariretiodidsplaepappasdiuss SOwWnA
buzzer 87nf{ emtting alarns to report various kinds of information is
provided InThe internal lower part of the fishing information display

appar at ugo8pl] A masidektot enitFodlct 83 i@Pudcoh nvidfdcosputek g sacdfdesamtmels is
provided inside the fishing information display apparatus 80, as shown in

Fig. 8. [obY1p R, awHOtigrerasntandl the kg avhiele hrg deevidedringide donprsyenembert

i ncl udes , oA I i nterf : i ich are
provi ded S?ng?l gemt 11‘eO Bodtyl}&#e?%ﬂecﬁ ﬁf&éﬂup%@u%ﬁﬁg@rw %ghgltoilgﬁﬂehf Kg@r&g’%%oﬂ es out
vari ous contuwlicatiparpatiicnnds ofactdrdandf withaicbomol preFEmN bveditds@dn@ellihon 86 in

accordance wt control progra such as controllin
dlsp\f\enly oq” tﬁle m(%ormatmn%rongl’ then%ishmg reel 100 and the fish ﬁgder 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.

[0072] 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 informati on conmunication portion 86, the
buzzer 87, the nmenory 88, and other input/output units, as shown in Fig. 8.

[0072] A PeRik drpd3)] féfdl%‘lﬁ}’te@% foseramme aaﬁ&klbﬁ@bwnkwl?fr@ﬂhvéffrrmlr@fﬂéltﬂ‘:\bdeaﬁtd
bt t o't o bt PURG B BHE RO Mitel Bl Bl MBreO et b 80, 2Rk A1 DOV

button for“turnin He dIS pray porti enter

button f orhesei{&rl d&gthvma Do $>f khemés flobr &€t fhe R@Ser depihciaga DB P kgl wavdrdephng
but t on, grran ged in the vertical direction in the switch _operation
portion 8‘4’ e QI IRGRCd Hom §e Tigh fipderA8) anan %ﬂ’@\dﬁlagﬁdﬁ?@t thg pogiiieny spl ay

portion 83yi&p &osrg%foqﬁé Fésfﬁecgs g%altéxg#éggls%ﬁx% E:lﬁ&s ﬁgh@&a!@‘?ﬁ ifamodisplay a

| arge anount of I ous rmation en arged
vi ew of F$eglcs idpndgrh M oicsypdraghe plnplaygror@an 85 Spplaysa ausedts valiedi2nmwittee dept h

t th ht d.of th : d, dj spl th t dept D1 of
he. tor m WA {0k P TTTERE S G0 el R G BHEOT Fe e BERISER0S 2on | he
right si Qﬁm@ﬁﬁ!ap@alﬁ@glﬁ%ﬂkﬁe witer ddpen Wath ®91 onli¥lc @E&rheﬁ'?éﬁ opg\he' SredhSpi gued

as, for exanple, a fishhook synbolizing the term nal a position
COrrespo nmmgle{tdaamﬁ thgsaseend e pehie IRy effvatanaitbs tenbiendppipddy fpad)mg love 88

06 or 11 kil Beh SERERC R ofec ot obBF oBER rabfonEota Lareel B SR an

echo |nagetilcbam&lafthbhﬁt@(z&pt}j@rf@[)qorrespondl ng to the respectl ve wat er
depths on the left side of the scale SCin a tinme- series nmanner. MNboreover,

the di spll4)79or t iTHa srpption copynunipilissrmorion $aranewinglessy rapsmitigeeive dept h
dat a D2 qfarxbﬁ?k 890{) %Hr%aﬂgﬁttcg’ﬁo % fl()ﬁ‘hété]glt a &Hl&ﬁﬂfqn 0&'&81{174 ﬁp dl Spl ays

a nunerical part of
t he scr eé‘mhlﬂmetlm@o au;ipm mlf@irtauparcbnmiurmdmm oA, 9laof\tht ﬂ@h Dédibr@fo gat a of

t he tensi n aplgh %p h| ng |ine and a val ue D5n ?f the rotational
speed dat ei@ relign sppaBiratipn peiiondodea [RIH@PWeRESVIGal ue Di n

of the waigen %?E@s Q%ﬁzl@%&m&tﬁ)&yﬁl&abﬂéhﬁ a'HESfan‘o?Efahé?Hxsﬁgor rrataﬁ@x‘i {2 x?l%é' on 86

can wirelessly transmt/receive various Kkinds I on romthe
i nf or mat ilsieroatenedncatiioatiqopdriion 77 4f dfe fisheng rbelsllﬂ()mydrthxeinfdmﬁm@nd t he

L0 o T LaR MM ESLESTPANL o Bhld e LoD 00T, 204, 85, G I
whi ch enmpLayswadadah@). eBf iRRi-Raton seRhRnidaiidh POHbnTRENs tdtaN B SHFRRME ecept ion
tolfrom tcggunumcanon 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.

-0 -



i nformation conmuni cation portion 74 of the fishing reel 100 and the
informati on comuni cation 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 catGtdh] pords swwidindingl 9.hbe bufer AAhionspekminitlcavivenpaopf thebodld do

not occur, he,information c ni cation rtion.86 receives information,
cuch as WABIPCHRbERTGHYS YoBPUY HECS S AP PAE RICC kPR oat | on on t he
rotationafoygeed aie HHAGY & is 3RE pbSUYMBLNOM QR mihEyt 8RS Qb d O

fishing Iine, fromthe information commnication portion 74 of the fishing
reel 100, camiorervariew kisdvefrdagurectived §oor the bighiag deal A D0 rndithiedrshtfondeh 80

informatiqQn_ . ication portion. 74 of the fi.shing. reel 0.. The
i or mt 1 SrcSRFTASEELTR B8R S ot Bosmit sl YN or mat i on
comuni camboatop@htroner &1 of the fish finder 90, and receives infornmation

such as the water_depth of the floor, the position of the school of fish.
As shown IW7E g. TaSHFREERAP or mati on communi cation portion 86 i s provided

in the up ar tyafe : ) , 1 el 1,6 ok bl e
ant enna J@?ZSEf Tr?gtﬁasﬁl&ﬁlfi %8‘9({]5% ?Jﬁéﬁéh%’aﬁ&? L}‘%ﬁﬁ”%‘.‘m ,Sﬁ§ﬁgﬁt}§%§3€&%§eﬁlhas a
speaker ideptihef thowih, thasituadibn tolf ehehotlyol afdzhemd8ie irand dawtticn ofathe etimoki nds

of al arm sounds, and cl.i ¢k sounds. [007 The menory 88 is conpgsed of a
nonvol at | Piishe oY OB PR EE RN A haa Hhegtiraaljen PIRSURICAHRN BfARt a
recei ved ¢1@m $h6leldy BhRBuhRSes BROnARhaLBR B'tl%:kbctlbﬂq%rﬁsg% t}re'af REAERY! Y,
the user can consult” past information, or 8| splay historical data via the
nmoni t or cwmunwhicgongRrtiprody 7 thEfiSkingliNOERaGO ¢i80I7S hpFenatus B ankdithd6sh-90 is a

devi ce that,.coll ects jnf,ormati on show n he fish water .. depth of, the fi sh,
Che STt e ber iR B P e PR R thb o S aicf T 01 HE s chol
of fish. RsfosReOWridw Hihd of@ontrdle THeShfdrAdER C&Qmﬂﬁﬁaﬁ&?%ni)ﬂﬁt)_ﬁ@m&h%&
comuni cation portion 91 that wirelessly communicates the informati on on

the schodtover devise wigch paplons ervrisal ¢ssmnetbohwishledaribont fsor tion 86 of the
fishing !thn%qri@IO'n?rg%ﬁq}ti%B ':ﬂX r&&%ﬁﬁéﬁgﬂ gl%’as E}gagt 'Llj%fé g@ﬂr_a \f*/'tl&%laﬂ L ol ler
e e infor I n - portion Y1 an

92 that i's connec to f on conmunil cat’i
per f or ns ocoaktrmition kif thebstiddf firelen o & the Thae hnboenaidvanfigofindsrs. CahuQhapor ti on 91

is alow_ power device, which enploys a wireless nethod usable in a boat

f or description of other construction gP theTish 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 pdwer 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 fransmission 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 t pushegensgsapphied infisringtinois tcosmittkddadh olre jpdortriatinn Zdmtraintdagon st at e
capable of wWreless co ni.cation. As.for t.he_fishi i nformation display
appar at us o §3 PR RRIF reposERi RO Sri OB 8PS ON, - and
various Kigs opfenstal i20kc, @PSKBEhANH & BePShTHAIBFbedldTYSeol BNEnd H0r Mat i on
comuni cation portions 86 and 91 are brought to the state capabl e of

wi r el ess| Pesitgnioadhs wosian epplisddo dnbinadineare winsmiti¢rbfronrho infemhaion

comuni cat | Lion. 74 1 Lhi.s-.case. when the.informtjon co ni cation
port 1 on_ girapefRas ety 74 T 8RR G S e SR RO B RS 8 on

portion 8fafnatibe onfihshimpgdipih of mahimntdkepihaynfappatal sisth8QortienaMsp&ldess! y
connected to each other, the information conmmunication portion 74 and the

i nf or mat | YrPeBhindAf dia inkrmatien po thegsnsprapnliedin Sskipa Napyresdisplavesin thai ti ng

for vari ogg,kj P%ioﬁfSS;Wz?%l%%mﬁﬁmgﬁle{%? O SRETB e d D HALIRL B the

(transm ssion request requesting transmssion o rmation on the
wat er  dephbolaff fiseranquisdd ftas kheefish ffder 8Ats Dmsantithfomahatifomadtimpeed of

spool 3, and information -21 ,on the tension applied to fishing line is
t Fans 1 _t%ﬂ”?%ﬁ?%ﬁ‘é’%ﬁ?rb?ﬁﬁﬁh& BT C@é‘WWH%ﬁ’é‘yﬁqr‘éﬁ’fl 56 the
i nf or mat | @ApIGEATES A BOHIhRE pbftiord SLwWRTR RS LR R @nttlti@\g%fag g%p(ﬂl depth

of termnal tackle,” the infornation on the rotational speed 3, and
the i nf deiRinplgacidn viatbe mondpoeprdnpki 81 to fishing line are transmtted

fromthe [ rmation onmuni i.gn rtion 74 t he.info ion

comuni céio ?%(ﬂ potrl% ﬁ%%ﬁ%%l}g ?ﬁhg(?&’tvﬁ]éieqﬁ%?%@%tﬁlgﬁg% ITH’@?%QE@ UER fheot

tern nal waekharolifig thaviaigmedd an kabwithe idfetnadticanal ihs paed deph IRORlinad, and
the information on the tension applied to fishing |line are displayed on the

di spl ay pets.éhe Bomaionee thvfeitatsmabimeed of sraol 3ndane itfermeativarortand,
o e ey PAADEL UL ke SRS A 08 L3 0058 RO
i nf or mat itome. cBimrefior« did ivigaosrtdanBe@fnlyaaothw siforgrasiphivaatiey adisbplréieed on t he
di splay portion.85 with the information on the water depth of term nal
tackl e viCHTEHe oot LRI APT J1 @dgimn qiawd oyt aitishy Hihgs fG1SRPsaPle sxthaten,
e e fedrad e ol Sk B v 11
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 information terminals having display portion, such as a cellular

telephone, a potable game 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

smali fish finder 90 that can wirelessly communicate with the fishing reel 100 may be used
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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 fisﬂﬁﬁhngwi%’uao‘i’idm extp10eBd Pl G HER EVBODIONENT 8tHe068R]s, ¢ Aphidkt hough t he

G <l 2y prOTHEE GRPLR Rl R ERB 4 e hlhg TFEAPoz0D | 7 ¥RE B Ehol hg

enbodi mentp0sef her(b) AftRs R thOBatk@y MNAICE aba\hbAgnddSRbiay, Reidl s@ﬁ{mauch as a
cellular tel ephone, a potable gane device, PDA Per sonal Di

Assi st ant @ctrigpawar leghe ingimeatiog coruyutheationawrtion Koof thadshing flﬁeﬂléo@ rif or mat i on
di spl ay 8191%‘31'{1%5 lI't%s;lc?e dofttﬁ?gecgn&?ggﬁaatté he; %hm;ﬁ))trgg 1%1%%%%;08@% t,tetge [Qmthe fish

fi nder i on I"oning system
(GPS) i nSitn&kﬂtt&dl is lnot thaut,-d ﬁ)h:_lul@ chatuctidM. tasmtmmﬁi ¥ bultbe bt NinRg be

i nformati on di spl ay apparatus 80 may dis only information acqw red from
the fi shi#matively agehed 1ﬁ51§%IHletfP@ertt1h@tF wng.ﬂaﬁ wehkadyo?- Hhespiagide

appar at us,;8Q 1By, Pfe GO g% e;gatchlé%? aWbl£LaFHa %Ib%%‘imﬁ?édetg tltlé)?(ﬁer%r'“gfal ity

of flshlng reefs 100, an the respec vari ous Ki nds
i nf or mat i tha rabuait iet fuppin didfemqopwal |Huythatmctneséiemgc peeksmiPbe siiplied\ber, a

small fish finder 90that an Wre conmmu cat w th. the fishing reel
100 my BEMSUHE RS ey ph N B AT L b sl HY O NEoTTaeng T el
100. %d’t&& g\%@érﬁt%r f@f gfehalaun@eiemwo%t bg @ot‘éh&rpbia%bog% nﬁil e%dlti&h@l@f at ed

vvlthaflshflnder as shown in Fig. t hough t he
battery 78ovidadisusls tfat thomplerg eentrator amy sumlw eﬂqctslumpmeesm bk e@sterwltﬂrpdwer to
the infor n mmuni cati o ort hi ng reel 100

ot doq TeieS of HERANCE Bl PR ispl Rl bR poet st paytiiey BTty
the presedred iy esideaser ibar@19! such ik hedpddtos Labh GRNSEEME IhodRr cadbe @XHFPI e, a
button battery may be alternatively attached inside the reel unit 1 (at

| east oneUBP th”ue reel body 12, the first side plate 10, and the second

si de pI at[@(} g&) tlﬁ)%};ﬁ”the 1ﬁhjrmr£ﬁ ? it ?éa%gné Ee74qxrd?s‘%\>e%rd 18§t/hebttég'rﬁ reel

unit 1, to s ppI ower . nor e
suppl i ed dayt ofclonfisse tidaglaze t@ndﬁtht: I’I‘GHhuﬁttllathttﬁcf Sor@dodvg alﬁblocﬁxteﬁr edl$oymaf bé he
reel unit for generatin ctric power

ver ower tor el
by rotat |‘%§P°8‘IF\§) %Fecﬁﬂ‘aré‘f}ielﬁ’ t%HHP?ﬁ’Sﬁa?ILWt lp 25 ¥HQyEHin Fs‘&cﬁ1 g’? this power
gener at Oﬁnﬁ%ﬂaﬁ&%ﬂrb{mﬁhﬁ&&éd ForRONRH. wm@hw@o%%s Y&l Fud %}%os&?&%m&l@yl or

t he power generator supplies electric power, electric po
t enpor al lof the first side plate 10 in the foregoing embodiment, may be accommodated 1n51de 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 UWRB (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 communication

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 comruni cation portion 74, which is provided so as to be
exposed eRttrérrnad)aﬂy trap$mishienf Ir tgts csziscdehcphﬁd)mal@nicmnkrlnmicfaﬂbegoﬂrmg Sendfali nent ,
may be ac ed ins t he flr si de 10, or may have a
structure{;l%él Eﬁ% aéloflrdlbgrﬂ?alyr?é’pﬁaf@t SPEe PRl é("% eqgBi¥bver, al t hough the

i nf or mat i pogepPMMYB) ﬁiﬁﬁé@jﬁ zﬁ@gmanogeélaﬁo% SOUEHR & toM ki ﬂa@%ﬁonﬁamer made of
synt hetic resin in the for egol ng e nmbodi nent , t he pr esent invention is not

limted t@)@@éhw@m;mru@m %@N@@P 1epemmke1 ozathwbpfsq@pucﬁ the tsasidb platalt enna

made of na sed i nfor,

conmmuni ca |1§% ﬁf)%lln reeﬂ 16? fo'(%ﬁ(j’mé‘l f'ﬁ%’ﬁ '%terpéo‘()\?ﬁ%ﬁla)slqe ST %d as
a wrel esﬁrscgmsrpl@JteﬁHI 09 th thﬁﬁkh@ﬁﬂefﬁlétetlh%ldenfmfrﬂmﬁh&@ &@@Wﬁ@l& Sﬁérh@cﬂl portion
74 in the fore 0|n enbodi nent, the ﬁgﬂesent inventionis not limted to

such consitdtier FHa! Tademainfasmaten displetapparaiue$0 mast heows igeigdtio 48 the
Bl uet oot *Hgfcﬁﬁ{ah WnRANEL g§ﬂgh@4w ‘nb%%whﬂigrtﬁ‘é §iecf §RADRM,SST ons,

may al so be use reover, ough the | niruni cathion portlon
74 perf orpmumﬂﬁut mm‘smngseejri{)anmfemmlyofhel switcheptariegpbnignenagdienent , it
may -23 perfarmonly tr mssiaon. In this.case, the information

comuni caﬁr%ﬁen}i %ﬁ&‘ﬁgng'fngtrﬁ@ I%piaé‘a|ﬂPFgﬁ?}HF$)FWﬁ%Iﬁ“d’F%%Ya?)PPé@B§r8§t us 80
may per f oyenty tHLGaRN (®)

portion 77 for I?ttﬁ ni n%ﬁnt gra;uhggrgﬁn{orﬁ%nlsaggmg?é%{&?gn %/}3[9 ?%%IBC?VPO:F IS
provi ded ot ittthey bppelidestape switch We:hfwatsxprfs:lfda'uphs:t, ﬁ)r]e@ampfe t he fishing reel

First st dBUbiar o A0} BNEY Het RBUFOFEETOb Aou HRATL 016 SrenbShELT PREFADIE t ne

swi tch opgeasi @Rk 20Qh HvaffeOlhddn 80 ih g fegegbmg%rnﬁmidﬁrﬁandiharyre%mappar at us
80 may be configured to turn the information conmmunication portion 74

ON OFF WilR¥aWon py pefilimitest @ﬁéClswrlsthfbperth forquesonsor gh nEy berﬁttahbedftps hi ng
reel 100. tlﬁéet]agﬁ%?ttﬁevs%oXl ?hta%‘(?@% 5 Sf%esr '50 ﬁlqu retr 'dra sp? %/?hé ded

both for X I'shing ree | hg appar at us
80. Mor élk\teﬁ*‘urthﬂmcﬁw the lencipa Idatet 0on p@xﬁtibh@ﬂ tﬁgpm&nﬂﬁi\iehmdﬂ is@xdt ligiteh& push
typetoggﬂle swtch, _hut it may beaslldety{:.)le switch with vvaterproof

st ruct ur &0 PEFUCSeRsRsI7e. Iptiensiv P(@fl))“e,h@qt%‘é@@meﬂ & pay hadisparrdam ths tqagh
attached gh@idd Wt (RORALLeE DAEL B RELYEE I FIE 12, such that the piezo-electric element

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

[008&8] 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 portion
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 terins, 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 potQ49%h ofTheerm ScatigtirodaesGbhasingh dvarribe aEbgpoddyf, ssuiddn ¢rhatt t he
pi ezo-el ectri,c.ele t.. 79 detects distortian. reover . a strain sensor
may be prgﬁ? ey lﬁ’gﬁjgﬁ%lhada“flﬁeanélyoéf@w@ﬁee%?tr‘? & ‘é‘ﬁlsﬁf‘nd/@‘f pr[oéff’é%]]ed;@cor di ng
to the pressnbutithy@tide®Mncdiohl shing reel is provided with a tension
detection_portion that detects tension applied to fishing line, and a

tensi on olIght pdvipreaer, tanme thas Areespegsae dsy rpunpatustwectivet acthedlaime t ensi on

that is appl, fishing lLine. Therefor a_navigator. can.cert ai know
t he curreﬁ%u}afgﬁﬁﬁa algf?t 6%0'??1106#?% rcc%%ggﬁglfl(f)%dﬁtgi‘:%) gﬁbﬁhlgg'ﬂmtugno P%aﬁp Oﬂhﬁe.

[ 0089] Aspmassedihengdm, the followi ng directional terns "forward, rearward,
above, dfbbnﬁar d,.vertical, horizontal , below and transverse" as well as
any ot her V97 | arlhedpmmsqlidsarge speh as substantially " ibew” and csronmasty zsdevi ce

equi pped Wk MetRemRELS S0 hdbY LN of dﬁ@ﬁ@%&bmk &odﬁ%ﬁ%mx& gll'iglfﬁh%tgtﬁ? gﬁ% l1zed

to describe the present invention shou I nterpr
devi ce equbgpsdionsighifichetlpclesged. Forveatripde) thes2 @080 be dhatrued a8 including

"“configured".as u hereiLp to desqgri bhe a copponent, sectjion or rt of a
devi ce i nacge(}/baggmﬁjz?ag\lﬁﬁtei g%’o‘)@?e’%’ ’tfliﬁgrt‘ém% lféggid'g‘”@%%f’vtoﬁ Y n&%ﬂﬁ‘? e

progr amededr@ng 68LE YRl tt hb@rgesi red function. [0091] Moreover, terns that
are expressed as "nmeans-plus function” in the clainms should include any

struct ur dOPHt cdmivwplicatidnddmserivsity (o boenash@afeonspplontioh Noh&00part of
th ' ion...[0092] ;The t f.d " tantially",
about~ - 7ok oXBEb A i Rl il PR ARG REa2oREp s BRieb S

devi at i onnafrpéaediegiihibgdefephbe.such that the end result is not

signifi ca_n&%ﬁ changed. For exanple, these ternms can be construed as

i ncl udi ngVV%HdeviViiioenlppelagted sambedinsmisiiave hecmehwisen tdlltetraie fhe preseat
devi at i on,vuhA Rk ing ; t rd.i ILfies. .[0093]
Thi 5 applTearran o APEeRholols e SO Bd L e KPR hERere™ 2004
089702. Thengntind excdiiScitioasican inf mddpharemevitadie depAppd iTomt thosedye of the

2004- 089702 i.s h

er.e . . . _r
invention as degXed 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
descriptions of the enbodi nents according to the present invention are
provided for illustration only, and not for the purpose of limting the

i nvention e t.he appended clains and their equival ents. Thus,

t he scopevgrA?ﬁg(?ﬁ€%%¥Pg§'is not limted to the disclosed enbodi nents.
-25 WHAT IS CLAIMED IS: 1. Afishing reel that is configured to comunicate
with an external apparatus and adapted to be attached to a fishing rod to
wind and rel easé-a fi sfifithingrae thatpgcordigpradip sgmmsticagonh ias engrnal r eel

ot at abl y A TACREH Al PAL PERMEhER PR IRy PR R et R bk 1B 48 e

wounded afigumdrecheorspdohg: a handle that is provided in the reel unit to
rotate the spool; 10 a tension detector that s configured to detect

t ensi on applieddﬁﬁ%ﬂﬁgtéﬁﬂﬂmﬁwgﬁﬂﬂ e mpqupged e SskigRRHHi cati on portion that
is configured tQqshs@nBaR;s rdtRablh@ugan s dle RPRRAIHsh AR e Weidd R1ah @A) ON
applied to the fighing fihe de?ected by fﬁe teﬁé}onnﬂg%écfoﬁ}g%gag. fhe
fishing rieewoguiedfaorunid thewspsloki m 1, wherein the tension detector includes a

torque sensor that detects a torque applied to the sppol. 3. The fishing
reel set forth ?ﬁa%ﬂsﬁ%ﬁfﬂ?Pﬁwfﬂg}&%6ﬁgﬁﬁggﬁaﬁa§6h%ﬂﬁP g nmechanismthat is
adaptied to brake @éhfnrdtatdranatQf cdltRusdian|detectM2REi8h BpfIRA th AR BANSOT
detects a . torque applied to the drag nechanism 4. T%e fishing reel set

forth in 11apmd 3, further conprising: a one-way clutch that is adapted to

sel ectively prohi.hi , I f e LN | i,ne-rel easi ng
di rection, mhergfﬁhhﬁﬁﬁ%gég§8ﬁ§%§é%?§?§ﬁ%%gggﬁg%mgﬁﬁaégﬁE?%%n%ﬁgpﬂﬁ Scl utch
and the diaggof theadmainsiplied to the fishing line detected by the tension detector.

I5 2. The fishing reel set forth in claim 1, wherein
the tension detector includes a torque sensor that detects a torque applied to the

spool.

3. The fishing reel set forth in claim 2, further comprising
20 a drag mechanism that is adapted to brake the rotation of the spool,

wherein the torque sensor detects a torque applied to the drag mechanism.

4. The fishing reel set forth in claim 3, further comprising:
a one-way clutch that is adapted to selectively prohibit reverse rotation of the
25  spool in a line-releasing direction,

wherein the torque sensor is attached between the one-way clutch and the drag

mechanism.
5. The fishing reel set forth in ¢laim 3, wherein
30 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
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5. The fishing reel set forth in claim3, wherein 30 the torque sensor

i ncludes a magnetostrictor magnetic that is designed to change its
perneabi lity depending on the torques applied to the drag nechanism and a
detection -26 coil that is provided in a periphery of the magnetostrictor
and configured to electrically detect the change in the magnetic

per nmeabi | i t'Y' 6. The fishing reel unit set forth in claim1, further

conpr i si ngeil agisgeddedist apdriphetyhdithe magmiditgepeahd endigtedtio glecoically onal
speed of wherein the conmmunication portion is configured to
transmt ?%§?§@9§¥?§?H5 e%gﬁﬁéw%?ﬁgmﬁgﬂgtof the rotational speed of the
spool detected by the speed detector. 7. The fishing reel unit set forth in
claim1, further conprising: 10 a water depth sensor that is configured to
measure the wat & deptﬁh%ﬁgﬁngﬁﬁhWﬁhﬁﬁﬁN§EWHémétLébﬁb@*@@ﬂrﬁé@#ishing line,
whereiqn the co ' I t:] 1.5, fi.our to transmt. to the externa
appar as'?us dat amgﬁg%ﬁad\}\g({% %@H%tel%)? ﬂlﬂﬁl lff%ﬁ@ 46%%132%%8?“&Elfega]r?%}ahseus é%‘l’ by the
wat er depth semrdorein e @mittwdcdtiospongor @ebnfigirtd setrarfsatit fo thocakaam 6,
further c%ﬁprisi£g: matenlggpth zf sor that is configured to neasure the
wat er deptHPaGT LA LP IR Fptatiengl jipcsd f thecmed! ddeqiarkby theisPerg tesr wherei n t he
communi cation portion is configured to transmt to the external 20
apparatus data of the rotational speed of the spool detected by the speed
detector and dat’a of Theefiskangereeldept det Gfrtht ineldier hifadhertcasiprigingeasur ed by

t he ter depth_sensor..9. The, fishi reel unit set forth jn_.claiml,
\/\her\tlayi%n t he conﬁﬁﬁt%a({epweﬁﬁqrt?ﬁl%ﬁs @ i 1§ (ReEgue S Wﬁ‘i‘“f&ﬂ?ﬂthﬂgﬁéerwrﬂ%l ess]
y. 25 1Gaclde bitedbea® inaffRnmmtien di splay apparatus that is provided
externally of a fishing reel, the fishing information display apparatus
bei ng confi gur edberin Bsoranyneasion portinwns conféghréd wrransmiftoghd enjemelel | t he

i apl 2y poriron SR hEd-E ARRA Bl e R M PO SRS B on e
is configaned to receive fromthe fishing reel data
15
8. The fishing reel unit set forth in claim 6, further comprising:
a water depth sensor that is configured to measure the water depth of a terminal
tackle attached to the fishing line,
wherein the communication portion is configured to transmit to the external
20 apparatus data of the rotational speed of the spool detected by the speed detector and data

of the water depth of the terminal tackle measured by the water depth sensor.

9. The fishing reel unit set forth in claim 1, wherein

the communication portion is configured to transmit data wirelessly.

25
10. A fishing information display apparatus that is provided externally of a
fishing reel, the fishing information display apparatus being configured to receive data
communicated from the fishing reel, the fishing information display apparatus comprising:
a body member;
30 a display portion provided in the body member;

a communication portion that is configured to receive from the fishing reel data

of tension applied to the fishing line; and
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of tension applied to the fishing line; and -27 a controller that is
configured to display on the display portion the data of tension received
fromthe fishing reel. 11. The fishing information display apparatus set
forth in claim1l0, 5 wherein the comunication portion is configured to
receive fromthe fishing reel data of rotational speed of a spool, and the
controller is configured to display on the display portion the data of
rotational speedoofroli¢rehstpeobnfigl@edl®@.didhey én tkidngpldynotiomthcalatak (3 phsyn
appar at us §p&@f§rth_i@ Elain110, wherein the comunication portion is
conf i gur elFF'S°F HOB V& Bfi0a tHe fishing reel data of rotational water depth
of a termnal tackle attached to fishing line, and 15 the controller is
configured to display on the display portion the data of rotational water
depth of the terh nal Thekshéng mormpen disphiyragppimfisrseafortdrin dlagpl 18y appar at us
set foyth,hin.claimi10, wherein 20 the communication portion is further
configured to receive data froma fish finder that is provided externally

of the fishing itnf @nmathiomnidi spliayisaPRAE@LE %o rabide fhen GRMshOl 188l dasa dur t her
configured to djsplay_ on the display portion the data from the fish
finder. 2%tefipnahgpsed pshsnggliaatior mati on di spl ay apparatus set forth in claim

10, further co TR-Ya [ I i i I .1.h i s canfigu bt ain
fish location dg@éd;ﬁ\%\rﬂg?rel?ﬁg%%r%%%?@ %ﬁl?}géﬁ #h%rhf[%ﬂlg}h%érﬁ%n%&gagar (é%%f%%aglspl ay
on the digpkayfthospoadn the fish location data fromthe fish finder
portilﬁn. 30 15. A fishing information display system conprising: 28_ a
fishing reel adapted to be attached to a fishing rod to wind and rel ease a

fishing 12. The fishing information display apparatus set forth in claim 10,
wherein
the communication portion is configured to receive from the fishing reel data of
rotational water depth of a terminal tackle attached to fishing line, and
15 the controller is configured to display on the display portion the data of rotational

water depth of the terminal tackle.

13. The fishing information display apparatus set forth in claim 10,
wherein
20 the communication portion is further configured to receive data from a fish
finder that is provided externally of the fishing information display apparatus, and
the controlier is further configured to display on the display portion the data from
the fish finder.

25 14. The fishing information display apparatus set forth in claim 10, further
comprising:
a fish finder portion that is configured to obtain fish location data;
wherein the controller is further configured to display on the display portion the
fish location data from the fish finder portion.

30

15, A fishing information display system, comprising:
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line, the fishing reel including a reel unit that is adapted to be nounted
on the fishing rod, a spool that is rotatably attached to the reel unit,
the fishing Iine being 5 adapted to be wounded around the spool, a handle
that is provided in the reel unit to rotate the spool, a tension detector
that is configured to detect tension applied to the said fishing line, and
a comuni cation portion that is configured to transmt data of the tension
10 applied to tkdishinghedlgdpptad tafet tachet! toya fisheng exisoorind endrtlense adnbinga

fishing info ti.on displ.ay. apparatus that is provided externally of a
fishing rgé’ﬁﬁ%%%ﬁ%%ﬁ?PgﬁPéﬁgto recei ve data communi cated fromthe fishing

reel, the fishing apdpnmattiaon Mdhspl aybappanl vs thhGihigs @, a body nenber,
15 a display portion provided in the boqg menber, a conmuni cation portion
that is configured &8Poobtwt saofafably etkehed Bnibaged! asit, thedishingfline dagigon

sppl Lo o fhe Tishing || Bl GADERLISLleLys conf ourod Lo i sple
20 -29 a handle that is provided in the reel unit to rotate the spool,
a tension detector that is configured to detect tension applied to the said
fishing line, and
a communication portion that is configured to transmit data of the tension
10 applied to the fishing line detected by the tension detector; and
a fishing information display apparatus that is provided externally of a fishing
reel, and configured to receive data communicated from the fishing reel, the fishing
information display apparatus including:
a body member,
15 a display portion provided in the body member,
a communication portion that is configured to receive from the fishing reel
data of tension applied to the fishing line, and

a controller that is configured to display on the display portion the data of

tension received from the fishing reel.
20
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