; e3el]| HI NG REEL SOUNDI NG DEVI CE BACKGROUND OF THE | NVENTI ON 1.
Field mﬁﬂmﬁ,@@&ﬁm' on This invention generally relates to soundi ng

devi ces. r fically, the 5 present invention relates to fishing-reel
soundi ng dé%¥¥s that issue sound through rotation reciprocal between a
first conponent, and a second conponent that rotates reciprocally with

respect to the first Cmﬁ%Q-lﬂiEﬁ émlqegb(ﬁ@lc@ckground

Information In front-drag sprnni n ag mechanismis fitted
wi thin the spool, 10 whi chaxkaroNgs cnriibanhvaenerieond of the spool shaft.
The drag mechanismis provided in order to prevent |ine breakage due to
excessi ve flensi &itldef thadnntiome fishing |ine. The drag mechanismis

furni shed with e .or .everae! IggfraegagditSks h(ﬁus 9 .g\ne'stwl tshe'tsﬁglmt’h a drag
knob that presse SRV n&?%(ja SKESS BRgUH gV'sou |rﬁgp?%é fari ¥ t hat

i ssues Souptbs¥tieiventien el@8s 10 PRREREI dBindihp dWichs dasiBaRlsolid hbh a drag
mechani smof this sort is fitted, when inordinate tension that exceeds the
est abl i she®taienyretiprasel brtweeromfirsheompenanhgng psecondirempenent thayrete®s in t he
l'ine reel - 5 1O 1 C .shi ide. re out to hold down

i ncrease | ge%ﬁpégééﬁng’ﬁ%ghn%s?(égg% t?ﬁclg?ﬁtl i%%%lbé{gé&l?ﬁqbraefg%r{r%rgamhi | e the drag
operates, n ot Backgrourdsinfommation he spool (an exanple of a second conponent)

rotates reciprocally with 20 respect. to the spool shaft, (an exanple of a
first conponent o g %ewaﬁmg@dﬁ@&fa&wﬁ#m&ﬁ%@m&mﬁmgoar ag
soundi g MGARANE HBnted VYhd for Eﬁ@ofﬁﬁ}%&ﬂgﬂﬁﬁt’iﬂdeﬁggﬁéc” igﬁlisSﬁxﬁgidé undi ng

mechani sm having a sound-emtting ne r nmounte ot at to the spool
shaft, a pawrdeetipeevenblimd Erdalage tlhe tcsgmotsiwdensiorn acting onithefishihgliae.ound a 25

shaft that_js . parallel. tq the, ol. shaft, and.a plate spring.that urges
the paul  ndhbaRETHaSE g BEhaOR PR onircabiatisks Fobr EHBAR 1o o
i sk Shapegl /YA Loty afbklskbe 195k ARRL Hnd b iFyd BUAHRHEE A e OUT o

periphery. The pa menber i s an I soscel es-triangle-shaped plate el enent.
The cor ner iskhesrskentl Whert the deagnigiopenatingdges contacts the sound-enitting

nmenber,.while t | at e, sprjng contact,s the ttom.edge, 30 between, t he
Cehor F bor nedGtPa oS OV a4 ettt SiE e StherShBee o act
surface i stepbiof ffidt ¥x&dedy @ ektablshad deisfdradractsadinahé @EMh@ling, théshdes great er

than the radius that joins to the pivotal center. The plate spring contacts
t he bot t onfadgein the ipermpel-ovigliregtiemeviielnletsiashing lingnreel quiéo keJddawn post ure.

The base e - I i u : is bent
over from P%ree%n%{?rt}g résgn!:rig%ngl lieé%l}edlﬁf%fé&g&r ?agmméégggﬂ %ﬁ&tﬁgg({%@#\ﬁgﬁ%@rf Thi s
way, the ebheatd, &hén thg spsdlgmelsxdniflevdn secdhd oimnpPoridne) rotadfrresipeealdf withe

pawl - mrenber bottom edge. Wth a conventjonal drag _soundi ng mechani sm havi ng
a st r ugd ur EsBgct {hihg speplshath fanpxamplegfsofirst eampanent dhg dragsoppdinge spool
shaft duri £ dni®Bs iskha 86 is operating, the pawl nenber pivots by being
pressed on 301 ;nhe }ssounci el?n(gtti ng nmenber. \Wen the pawl nenber pivots, one
of the sides of Aniomgpizag sowpding merhasises known edghé sstaecomractly conbhrusteday, t he

pl ate spri urges t he pawl nber, returning th awl nber into.its

or i gi nal coreseRndus TerEnS B Sonsdranitindpem o At TR HE § ags. 10
Accor di ngl the shb& sHOM N MBRELR MSUMddSTHUBE s5eVIR6 as W B pitHiableariata onal
structure noted above, since the pivoting paw nenber is nmade to collide

with tHe sshafidhatis paraie] tedhenwool shafti andoopleterspang Hrat vrges Hreunesd membiong nenber

to i ssue a. ar risp cli.cki ng,noi.se, A nrobl em.n rt,hel ess i.s that

bochuse t ot Rnad toSee oo B Ry pionel ) CAMASHEED QERRRP i 1 10

t he bottOnhlhﬁi;ﬂég&rﬂéothhﬂeﬁigéﬂfoﬁﬂﬂlﬁﬂhb%ut& geribtieny. OTlOpHwA Gherbdrhis &he bot t om
e

edge of the pawl nenber, t urging force varies according to the direction

i n whi ch t esejssriangle-shapsd pl@&%@apwgﬂhe corer flanleddty the gongswend edgesal t er ed.
Speci fi cal Léhta&?&x%@&&-&ﬁ‘t&ﬁ%fﬁ@h‘b%%v}ﬁl@ tk(@%lﬁié Séhﬁ ébrqgctQLhetﬂ&?toBaéM g TEMTDET
nearer the nounting end o]f the plate spring pr ss%s on the plate gprlng,
and i n3Ghi bétwearethetotier two dernktsr tTheboftommadiph of thewatvl ngndredtidOfqpmeases on t he

pl ate spring, the displacement qf the pam nemher is greater and the urging
Porce 15 oPaie e HHR S o e dalb o boBHR dor HAIG S S spr i ng
presses ongfdhR tRht36iRs &Pk pHotal Rbste FEARSp1hRAprihR Sordth@é 18 toRbmedand the tone
vary between the Situations in which the spool rotates such that the one

si de pr essthsrebymging thetriast membes po therwntackpossureh Thih hasetend obtheenlatsi de
presses. 25 In view of the above, there exists a need for soundi ng device
whi ch overcones the above nentioned pr ob]l ens in the prior art, _ Thi

i nvention addresses this need in the prior art as well as ot rimmﬂmmmmmmﬂlm
which will becone apparent to those skilled in the art fromt

di scl osure. SUMVARY OF THE | NVENTI ON 30 An issue for the present *Isswenti on
is, in a fishing-reel sounding device having a pawl nenber, in controlling
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-2 A fishing-reel sounding device in accordance with the first aspect of
the invention is a device for issuing sound through rotation reciprocal
between a first conponent of the fishing reel, and a second conponent
thereof that rotates reciprocally with respect to the first component, and
IS equi pped with a sound s emtting nenber, a paw nenber, and an urging
menber . e r first
conmponent, esgﬁggggﬂm:g ég%hﬁg}er%gﬁ% eryﬁzﬂgésuegqrr?ﬁp eng)(;@rtégibéaﬁhet{)‘?fntgta{ﬁ?y jutting
jags. The gmmoﬁmi@elftﬂm“anmmerp@htslmy thzipiste dprin gy edtats froom ohdrgdsecond
conponent; ﬁ p@‘w{ BOI’II on f? the firstconponent side of the pivot
center of t'g® SUV pok e gavl-msm 6 PHYUNSEEH th the jags on 10 the
sound-eni tting SconPficRR das belrdly hBGaRRMRAIL QRhcARL bf R e pi vot
center opposite the first- corrponent si de, an arcuat€ contact face whose
radi us on avlidnrth¢ spiodleotatss sxaiviedo thehsgpool Stt@ftrdatdng@nmﬂ tlee dreg onwpesitidg, wWith a

strai ght oi ning the pivot. center, a he pa ortion. bei

Gt viding | iHePATHEeT g B e e s b SRR B A emhg: sBoha
conponent, REBLRI mbhBer iV, o?l'e%?t&f51&é§%f@l%a%ﬂtmérﬁt§&1pr@§& olth€ \A}SIa?é‘dS from
the one end to contact on the contact face, for urging the paw portion of
the paw nepbeg. Thisovay, thelplite smmgnogeathe pawl mcnnbhr, retunang thd pawivnembehe
sound-em tt.in t he fj.rst rot t S, L8 |vetothe
second corBRIETERA kbad dabtiie oMsotava TR Ryt oM PR MAFE by bet ng

pr essedoupqxbcbwlﬁgg tEO b6 thdafy BedHahisAdissREB&Und. When the pavw nmenber pivots,
the one side or the other side of the paw nenber Presses on the ur gi ng

menber and the UWVihitee sravertiongh gawturaaotsd wboyre AiBe therdyatingingy! mesbsaw
nber b d.hereb
"oones sourtMEIC IS HABRER e oo WRISHRRGIBOOMATEL Y

ot her side e\ntlttmlgenmtmra@issiﬁeacelear, eﬁ@ ¢lpking ddie. uﬂtgmb@matmhele& isciatone
side 25 (first side) of nber contact-face, E;h i.S nearer to

where the the@a%@thﬁ;ﬂﬁasp%g %hﬁtteuhtfm Aac §é%8hthe@8wwﬁeﬁ therb&goal smal | er
radi us j6f G4 é’@ﬂﬁéﬁ» ‘gﬂfh@ bBA% uPhedi p{% %h&%{wﬁh%t(cﬁ@%?% jhere is

| ess dlscre acenen e urging ne en t he
first side rmelsa,e&e cnrgmgtﬁwrcaf wirieg acerdiap tathe diteetiorn inewlsicl dmd;peoldetatnses ses on

t he urgi ng nenber i S th refore | esse ar.it n ur. i ng f.orce of
the ur gi ng ATHBEREYRF e QS A BHEE 14 B PRIy beber Bt EpaTI ¢ he
fishing reeglhitSihe sﬁi%'df@thé}%wlt‘iﬁémm\ﬂe%rﬁﬁ rﬁ&lﬁltﬂh?reﬁ& o AIEPPAE Hriry SPoOl  shaft
which is nmounted non-rotatably but axial shiftably to the 'main body

t her eof , arpdesags arthe Qm@mrxgompbmemclaﬂepmhﬂr siiei fuﬁh¢r§rqmmetm@mt§mgtené spool

ohe i, e DR R, Gt B Gl bt el o 21"

of a SOUﬂdlulﬂgnF’ BICER, gr&dtaahhdn&ﬁel gide BieArBEthE Micungihg end af ihe Plat€sprpgocal
bet ween a spool shaft and a spool in a spinning reel in order to indicate

that the diERFsessongheplate ﬁgmgcéfhlﬂoeeetﬁrtmtém \ér@mgefomemiﬁl@weeva@oundu ng
device in %%Rf%ﬁ%?&&m‘%&& ﬁtgfm \Aﬁn a%eﬁltés 8% ﬁﬁ?th%%té@&fdte%fkshe% deV' ce

set forth rst aspe portion 1s I engthw

f or med Iongﬂnchmetsb@olrron‘aﬁetslswﬁﬂhaeﬂoestldrmdetprassesof t he spool than the rest
of the aV\A me er h| S ca e, since the p i on, ich contacts
the sodfdeni tt eat%ver xw%ﬂgt?ﬂtfogéowtntaf# &}t%\asw% omes

di rection, I
di rection |té$%oggyen$ﬁg%de&g?%néggang I sr g&eg%ﬁgeﬁ?gnlﬂd&ardgﬁegiegt?ﬁgﬂgéﬁ 1tﬁ he

f ront - t o- r dlae prpwrsirt dsovelbds ather repds which widj hesowd apparemtde thase skifled irethanypl e,

nodi fy the |ine-w.ngdi configuration. A fishing-reel sounding device in
accordance #}f{n\t{mﬁgtsgllgﬁ'ﬂ aspect of the invention is the device of the

first aspect, wherein the pguUMNRAWEOF THETNVENTIONN of 15 an approxi nat e
triangl e whose corners are each rounded, with the contact face being forned
on an dPcuate cuknissuedonte nseseniianentionsis.ig affishing-rael soseding deviet aing and t he
pawl porti r. t I,

onst | tut i Ag e ek Ehmalf totedfhehROR ane S0 E ARG 03! SRR

soundi ng d@meaﬂnin accordance wth the fourth aspect is the 20 deV|ce
recited in the third aspect, wherein the_first corner being |ocated on the
first side, while the second corner bein§|located on the second side. Each
of the first and second corners is rounded. The first corner is larger in
roundi ng radius than is the second corner. Gven these conditions, when the
urgi ng nenber is pressed on by a corner, since the rounding radius of the
first corner on the first side is larger, 25 displacenent of the urging
menber with the first side is | essened further. A fishing-reel sounding
deV|ce |n accordance mnth the flfth aspect of the |nvent|on |s t he deV|ce
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description, which, taken in conjunction with the annexed draw ngs,

di scl oses a preferred enbodi nent of the present invention -5 BRI EF

DESCRI PTI ON OF THE DRAW NGS Referring now to the attached draw ngs which
forma part of this original disclosure: Figure 1 is a |lateral side view of
a spinning reel in accordance with an 5 enbodi nent of the present

I nvention; Figurg:2 .1s a,cross-sectional side vi. f iLng reel in
accordance with ‘? léhlélﬁﬁ%%%ﬂ%rﬁﬁn% Y eemﬁlrC ceosrg%rtce;(xﬂ@\‘é\fﬁg iﬁégﬁ?gﬁfﬁgﬁ%es is an

enl arged Criggtiofed 4 @hate for @MAE sawsPOedusHe6tation refprddie bemicon figstr eel i n
accordance wth the enbodi nent of the present invention; 10 Figure 4 is an
expl oded peépEpenentwé the fashying regh andpsesongd gompersnghisees! Wat rtetee enbodi ment  of
t he present_|. | ons. Bl gur, | I r0SS=se6t I Vview of a
[ me ot dor PSRN, P EbGHE R 45 AR, 856 B BeP PR MR Gl vt "o
t he presenteminingmhértber, FpPulBembers ambhareidgaregaenbero She sewid-analinyi ew of the

| i ne hol der and environs of 15 e spoQl in accordance wth the enbodi nent
of the prembqrh%@ﬁpv@apomr%wépﬁm@ Bt GMRRAITOART OF 15ABIEL PEPISTY t he

spool in aqﬁ%ﬂa&%gﬁ m’ocgi%&%alwﬁaﬁmgﬁg% Bfe f48 npern?g;e?ﬂaséﬂeécﬁgfdre&; Figure 8

IS a eross-section e spoo I n Figure Vi ewe ong the arrow
VI11-VIII; n2unédpivetaBlyion the s&ohd cgapommgsspase poitmndbrmédete thé fisstf or e- end

porLion of e SRl B BSSardance MR ke Sbod IEl o AbRe b soent
accor dapce N §oundi i RHRHIRGT af o PEAPHLERBLIY PYSidh aSifide U6t chhtet S an
el evational front view of the drag knob in accordance with the

opposite the first-component side, an arcuate contact face whose radius on a first side

is smaller than its radius on a second side, with a straight line joining the pivot center

and the pawl portion being the dividing line. The urging member at one end is

mounted on the second component, nearer the first side of the contact face, and

15  extends from the one end to contact on the contact face, for urging the pawl portion of
the pawl member into a collision posture in which it collides with the sound-emitting
member.

When the first component rotates relative to the second component in this
sounding device, the pawl member pivots by being pressed upon by the sound-

20 emitting member. When the pawl member pivots, the one side or the other side of the
pawl member presses on the urging member and the urging member urges the pawl
member, returning the pawl member back into its collision posture. The sounding
mechanism thereby issues sound by repeatedly colliding with the jags. In the one side
or the other side of the contact face pressing on the urging member, Since one side

25  (first side) of the pawl-member contact-face, which is nearer to where the urging
member is mounted to the second component, has a smaller radius of curvature than
that of the other side (second side), there is less discrepancy in displacement of the
urging member between when the first side presses on the urging member and when
the second side presses on the urging member. This therefore lessens disparity in

30  urging force of the urging member, which controls fluctuations in tone.

Preferably, the fishing reel is a spinning reel having as the first component a
spool shaft which is mounted non-rotatably but axially shiftably to the main body

thereof, and as the second component a spool which is mounted on the spool shaft via
3=



25 enbodi nent of the present invention; Figure 12 is a cross-sectional view
of the drag knob shown in Figure 11 viewed along the arrow Xl I-XIl; Figure
13 is a plan view of a first soundi ng nechani sm di sposed on a backsi de of
t he spool in accordance with the enbodi ment of the present invention; 30
Figure 14 is an enlarged fragnmentary view of the first soundi ng mechani sm
| n-accor daneg, bt h1G, OFRAULIPAL &l EREPERHLLINELO e 304 Fhfure 15
is an enl arge&‘Pragmarr?tary VIEW o1 St he [T 1T St “sodn i Ng nmechantsmn

accor dancead the spbél. @riadiaseiucdlationeindioas end sdundiiatdedite, which iddbdsAl LED
DESCRI PTI ON OF THE PREFERRED EMBQODI MENTS Sel ect ed enbodi nents of the
present i nyeHditBrpugh rotatiRires®resabbewaaba firaoh shadk andentpeot i a wammatsehgs. 1t
will be ap t.0: i i . f is disclosure that the
foll ow ng eé@?%tgtlﬁ(ggagﬁﬁttﬁgder%%%cﬂpr@rghpg’ %E’tbt(aﬁé&g%rﬁeégént invention 5 is
provi defl for il lAushimg-reehscauntiing dende irodccbrianthwith titguesenddspbdtmiftheng t he

i nvention as defined by . the appended_cl ai ns agd th%ir equi val ents. OVERALL
CONFI GURAT [TORPIAND S RREACVIAQ 5Pt STIIRD BURATFT #RCAs VARTEINDF RV RRIHER 1S and 2, a
spinning r j Wi - embadi Nl [ tion
A D e i T T T R e PR
rotor 3, atietpawdponibed. InTthe casd, sincd thegpafnd poiondiwhphtchstattis s sogntld ne ar ound
the spool 4, .and is.rotatably s orted at the.front. of .the reel. upit 2.
The 11 shi ngHtAGMEEBGE AR IPOEFGRRINY 198 I e SPoq)aRiab ABPons Be2ud PafioRRe. spool
4, whiph i ?angb oPesfsbt & tHe'%?ocflranh‘l dRéctionSs bRRA! TRerdRfle, GBiIndRseRIrbliMlYy, back
and forth. It should be noted that the handle 1 can be attached to the |eft
si de of t hevenghougirthe fipntto-rehopasition af3hesngat s adjusted in orden éo, forgramplele of

t he reel unit.f}zl l?zl'Shoﬁ?i'i n Fifgb”ﬁ 2. The reel unit 2 includes a reel body
2a provi deFodily PP RIding niEURA b iher 2 nount ed detachably to t he
reel body 2a soAa§shig-felldouhfidk deiies inldRordanet with ed-tAirl asueestthb eg 2¢
extendi ng diagonally up/frontward fromthe |id nenber 2b. In the interior
of the reeinveniinn 34ahg devicerpditholirst ppeet, whergin the paw] mgmbier isiim thetfermef | ow 20

space e tor. drj i t ha t he.ro 31 peration
o thr Bt ot oRPkipl i ER Rt SorysREch PR S RE e ARt Tab PhREC '
t he spool forhmedknandrduatetdurteofottned batwksn joining firss Bhdgecohd eompaitsant iige spool 4.
The rotor drive mscga,ni gm 5di ncl ydes a face gear. 11 thag#er ot at es t oget her

with a hanBiWl Rsten being fh? 1 49Enesa A fess cpnditiopseqablraepnsingng thsy ni on
gear 12 th wl%ﬁe[\ﬁﬁég@%% i dRffAtsn gear 11. The pinion gear 12 is a
0S

t ubul ar nehber, ront portion 12a passes through the center portion
of the rotor 3. ATishing-reebsougédiag déPice &n dcastdanedwitlo thieHfourtibagpecisithe a nut 13.

The m d-poriti.on and, th Xi.al rear, end of .the pinion gear,12 are rotatabl
suppor iy Hoviesectsekin the {hirdaspgel, heeeln the fist Gosberbelie Basled il BeABst 30 The
osci | | ati ngqaREKIRHhE 3Bl %oﬁieldl?é{i;[l%%cﬁt@ﬂ oft SIS Esi8R ORAchITahd fikPandthi ch i's

| inked to the center portion of e spool 4 via a drag nechanism 60, to

shi ft backsesaud eemens is ravededsyTheHfist ¢ompertihkargap sorounding radius thanes tier ect i on.

The oscill at] i Welg I S Q arallel to

t he spool Ss%gﬁ(?cqrggbgéﬁg%il (P%rs'g@%‘dﬁ ho\éﬁ’ \gﬂ%#ggggﬁrg%%%mlgﬁéls}%&? %dg %ﬁa t he worm
21, and ancdriégsinesihatreurgigy radins af tHotst doendrloa the vt side ek lafget,he worm 21.
The rear end of the spool shaft 15 is non-rotatably affixed to the slider
22. The i ndisplasement of fedyging meshee withthe, firsh gidpaslesssnerblinthen via a (not
illustrated) gear 5 : .1 he i3 { jllating
mechanism6 5 s?ﬁflis;ﬂs ggiﬁg}rﬁxpgﬁlﬁé &sacg@?\%gccfvucﬁ%%hwgﬁga#ﬁ% 0? ?@hl ng |line
can be wouintenttvisielthe device rediedsp del firdt asPedt pwhéreinfthgurgiid mambbeis agpiae 3, as
shown in Figure 2, jhcljudes a cylindrical, portjon 30, and first and second
rotor ar nssl’o‘?E‘gefﬁﬂn%éb)b‘bﬁgé‘}gr?gSPé‘é‘&PlﬁF Faerigh ooy s passh BETEAE RIRAYE SRS of ¢ he

10 cyl i ndricgathe RRt11a08n 38a foitBe it @ HeGRAdeRAl1R o ROuRMRE §dMadingo r ot or
arns 31 and 32

30 device even in a narrow space.
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
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are made of, for instance, a synthetic polyner, and are forned as a
one-piece unitary nenber. A front wall 33 is provided at the front portion
of the cylindrical portion 30. A boss portion 33a is forned in the mddle
of the front wall 33. A through-hole is 15 forned in the center of the boss
portion 33a, and the front portion 12a of the pinion gear 12 and the spool
shaft 15 p : ugh: & hj r - . i r at the
front port?ozeﬁcrg@{%%hg)ﬂ}cﬁjb{ﬁ? er\E/vgll @H%_cﬂ%?@ﬁﬁg%ﬂ}%%f%gmgﬁn 3qgag§eg€i ng in an
out war d bul grefered eabdginienoof thapeestiitonvéiencyl i ndri cal portion 30, and the
part joined with the cylindrical portion 30 is curved 20 broadening in the
circunferential direction of the cylindrical portion 30. A first bai

support nenber 40 is fitted pivotably onto the outer peripheral side of the
front end of the first rotor arm31. Aline roller 41 for guiding fishing
line onto the spool 4 is fitted to the front end of the first bail-support
menber 40. The second rotor arm 32, curving in an outward bul ge, extends
frontward from25 the cylindrical portion 30. The second rotor arm 32
branches into two legs fromits tip toward the cylindrical portion 30, such
that the second rotor arm 32 is connected to the cylindrical portion 30 in
two places that spaced at a circunferential interval. A second bail-support
menber 42 is fitted pivotally onto the outer peripheral side of the front
end of the second rotor arm 32. 30 A bail 43, which is a wire bent
approximately into U-shaped, is fixedly coupled between the line roller 41
and the second bail -support nenber 42. These first and second bail -support
menbers 40 and 42, the line roller 41, and the bail 43 conpose a bail arm
44 that guides fishing line onto the spool 4. The bail arm44 is g_

pi vot abl e between a |ine-guiding posture, indicated in Figure 2, and, when
flipped over, a line-releasing posture. An anti-reverse nechani sm SO for

bl ocki ng and rel easing reverse rotation of the rotor 3 is provided inside
the cylindrical portion 30 of the rotor 3. This anti s reverse mechani sm 50
has a roller-type one-way clutch S1 with a freely rotating inner ring, and
a switching nechanism S2 that switches the one-way clutch S 1 between an
operating state, in which reverse rotation is blocked, and a non-operating
state, in which reverse rotation is allowed. Spool Configuration 10 The
spool 4 is arranged between the first rotor arm 31 and the second rotor arm
32 of the rotor 3, and is fastened to the front end of the spool shaft 1 S
with the drag mechani sm 60 i nterposed between the spool shaft 1 S and the
spool 4. As shown in Figures 3 and 4, the spool 4 includes a spool body S3,
and a front flange portion S4 that is attached to the front end of the
spool body S3. 1 S The spool body S3 includes: a tubular bobbin trunk
portion SS onto the outer periphery of which fishing line is wound; a

| ar ger-di anmeter tubular skirt portion 56 forned unitarily with the rear end
of the bobbin trunk portion SS; an insert nmenber S7 inserted into the
bobbi n trunk portion 55; and a fastening nenber S8 that fastens the bobbin
trunk portion SS to the insert nmenber S7. 20 The bobbin trunk portion SS
and the skirt portion S6 are a tubular nenber with | arge-di anmeter and

smal | - di amet er dual - st age conponents. ' The bobbin trunk portion SS and the
skirt portion S6 are obtained by press-working. In other words, the bobbin
trunk portion SS and the skirt portion S6 are made of a thin sheet of
aluminumal loy and are fornmed in substantially unitary thickness. The
bobbin trunk portion SS 2S has a rear flange portion 55a which extends
radially outward and is connected to the skirt portion. The fastening
menber S8 is disposed on the rear surface of the rear flange portion 55a
The skirt portion S6 is folded over at its rear end for reinforcenent. A
nmounting cavity 56a for nounting a line holder 90 is fornmed on the front
portion of 30 the peripheral surface of the skirt portion S6. The nounting
cavity 56a is provided with a through-hole 56b through which the |ine

hol der 90 passes. The |ine hol der 90 haS, as shown enlarged in Figures S
and 6, a lock portion 90a that is furnished so as to be outwardly exposed
and to face an outer periphery of g  the nounting cavity 56a and a
nounting portion 90b that is bent at approximately a right angle fromthe

| ock portion 90a and penetrates the through-hole 56b to extend to the
interior of the skirt portion 56. The |ock portion 90a and the nounting
portion 90b of the line holder 90 are fornmed integrally froman elastically
defornmabl e 5 synthetic resin polyner. The | ock portion 90a, which is for

| ocking the fishing line L by nipping it together with the outer peripheral
surface of the skirt portion 56, has an end portion 90c that extends
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The mounting portion 90b is attached to a |ine-holder nounting portion 58a
15 fornmed in the fastening nenber 58. The |ine-holder nounting portion 58a
is a recess formed on an outer circunferential portion of the front portion
of the fastening nmenber 58. The |ine-holder nounting portion 58a is

provided with a frustum shaped protrusion 58b onto which the line hol der 90

is mounted. Wth a spool } [RG~erd part of the
fishing line L is oot RERR Uty o e SAELRENERC ATt ol ng line L
i's wound onto tIRef&Ha®how-to kit dtRekdd@aw s ihsdH foemlal pagt df thiBbeiginap | i ne

hol der 90, the end portion 90c of the lock portion 90a is lifted up to
create a gdpclasutset ween the protrusion 90f and the nounting cavity 56a of

| ocks t he Fi oni AP hd’ PR Vet dspobld g in U5ER ke SRR 0 P2

pr ot r usp on effbbdinsent of e dreentiheedtioak portion 90a, fishing line L |locked in
the Il ock portion. 90a_is kept fromshjfting . toward. the end portion 90c of
the | ock porti of @082 15 e9supsegPyal stdsrview R Mg SRINGIETEEIdN SFCOgEANCE Vithi s sort

keeps the ftﬂesé}ht;&i%glﬁtﬁ)flt%%ﬁ%gngﬁ{%%&ndone' As a result, the fishing Iine

can be | ocked secur own i1n -Figures 3, 4, 7, and 8, the insert
menber 57 is in$éegired is st enlérged brokbsattibnal viewof 4 spmol Scstian df thespimmogat es t he
drag mechani sm 60. The insert er 57 is a tubular conponent that is nade
of "5 Synt hat & fspiare iR Cleemeaat Ry e wFsBRERE™ | nf ecti on ol di ng.
The inggrt menbeyypd 4idg] é%%?@ded%@rs?%tﬁfe VidtP Bt fe spddl in aBRFddnd wthdngrount ed
to the bobbin trunk portion SS; "a larger-di aneter flangefastening portion
57b f or med embodiment obthe pegsantdfivaniionput er t ubul ar portion 57a; a wal |
portion 57c forned ipward fromthe out.er .tubul ar..portion 57a;. an

Poner -tubul ar porairen Vet e oy aff BnheE tad e visdRaton s7c on
the inner shekodlintadCor@aritiétvth thi RHibalinkRk bf B8 peeksnt iAvéhtiant ubul ar
shaft-supporting portion 57e formed protruding rearwards from an inner
portion of the %mqre b és-an g¥argekcrogy-sectendl yisw plathe lige helder andgmyeonget eni ng
porti ong 57 i i.s kor on the fr tubul ar portion 57a,
four cirl]?cu eeswé}ﬁlﬁ?sz Oﬁd%ﬁggxggj @ﬁre Wﬁg{llgge%aﬁtfge%%exﬁ#@%n{%%,pi ng the front
flange portion Bfprgaidat elbvitiohaltrait @idwoshned spdddiciesrdadee withthelO whi ch t he
turn-stop nubs 57f interlock are formed along the inner periphery of the
front flan§@bpdimenbpf the pEasentiaventigns . Furthernmore, as shown in Figure 9,

th t i : : ti 57
o a taper od sor e MLpOTsRliohI CARbo Snghlity PUMES THilpHd ongfic | 7 °17

t he range efrowMdIE-¥IHj ve degrees. Form ng the tapered surface in this range
al l ows_ft he bobbin tryunk portion SS, which is 1 de of thin tal, to be
pressu?@-i nsert .E:g“ir#t)jbs %‘l?fg‘f‘ﬂ?mfsiﬁﬁﬂ'%?alﬁm ?%H%TQQ‘PPW‘PHPEH%&HH%IL gaps
bet ween t hey RQBRIaRcd WHA hdhBdddem DI ARpretdt fvbMior; UbUl ar portion 57a are

el imnated, preventing fishing |line fromgetting pinched in between them

The fl ange- f ast &Erdungy]l pisrani explogdizd obkqueraew o theidrag intagcasflanep withethe r ont

fl ange port]j ol 4 10 Lhe bob[bi n E.runk portion SS. The rear surface of the
odi Bof to? presen i

fl ange-fasf:rélnl nbneﬂ SR S5 gn;provi ded with a tapered surface 57n,

such that it comigued 51 isha ddvanibna fiochaciewdf thdéraf kAot 4eesidamde Wikh e a
predeterm ned i ntersection angle (3. Form ng the tapered surface 57n in
this way eFmBpdigicatolhpsrosentiresitione f| ange-fastening portion S 7b and the
front flange pogty , r i i,shi j Eb(ﬂlp etting

pi nched and at ﬁ%%;}a% atélrlr;lrsls(ié ﬁ%?r%?’%@i@%g}q%ﬂﬁfe}g%% Z(g?gg%de‘&lpggl onlg t he outer
peri phery ofewelialonglthe @oow XIh-XdFc rear face, four rearward jutting
attachnent bosses 57¢g are forned spanning.the outer tubular portion 57a.
Attachment bol t §18eF g_?§3sltl?‘éWé’&’ (?fr"i’ttg"“t Ef?_élggmgﬁeg_ R dispg as_é‘{fl,kﬁ &st eni ng
t he bobbi not hdRKodGh hiQRdancowdidhd Babsditdecht RS pRBenPifvehRof;he 1 nsert menber
S 7. The wall portion 57c is further provided wth a spring | ock portion
57m and0 a nount Figyrd bkis a@EnETged foagnmmtary iviey of the firs soufwitng mpedwpisf nst

soundi ng mechanpism 63 .in the.dra chani sm 60.. The ,i nner-peripheral margin
of "t e nnErcorase M e e R/ IRe BT ol 54 T or Paccommdat | ng
the drag mechanggmé0s is%ﬂ@nmgédrﬁaﬁm%ry RRA SMBE kst Soiddatemedtanisnd faer eof , a
pair of first interlock-grooves 5 for checking rotation of the drag
mechani sm é@ordanpe it dhe arpbodimest ofithe prepaid knvwgpbeoives 57h have a rectangul ar
cross section, and are fornmed parallel-¢o0 the spool shaft 15 in radially
opposi ng positions. The inner-peripheral surface of the inner-tubular
portion 57d is further provided with 5 four circunferentially spaced second
i nterl ock-grooves 57i for retaining the drag nechani sm 60. The second

i nterl ock-grooves 57i are forned to be substantially semcircular in
cross-section by boring, through the wall-portion 57c end, round hol es

Y . o o, "



20 centered on the rear face of the insert nenber 57. Al so, the bobbin
trunk portion 55 is fixed to the insert nenber 57 by the pressing surface
58e pressing against the rear flange portion 55a. The front flange portion
54 is pressed by the bobbin trunk portion 55 toward the flange-fastening
portion 57b, fixing the front flange portion 54. The front flange portion

54, an annul ar f }gr @ ] I 1oy, is
formed froma s g%ﬁ@?%‘t@flogy%unc %gﬁgﬁﬁ%%res%@wg and t hen
cutting. The ougdectekémphdimah softiesesendimvehtidineilficnbe Exmniged patht i on 54 is

rounded by machining to be circular seen in cross-section as shown in
Figure 7. Tbrenss 9 fodsavinghel il begnaagnt te ihgsg skillsd 11 e artfgem this ange

portion 54, : il : ment
Pocess 5antpiopht Bap B IR AR E At fimARCo Ale BRI AR )
trunk por tis@novadediiot illdbrationosnly,lead meafortlacpurpbsernd lintigng diedhesitibdas The

not ches 54a and. the abutpent recess 54b are fornmed sinultaneously during
t he punchiﬁ?@“ﬁgéﬁ pp@&%fcﬁ%ﬂ’tgaf‘ MFebRisEh 54 is fastened to the insert

menber 57 by thafRst eTOLFREURATIORDOND REEDkNMTCORMGERATIoNe ki !

portion 56 to -12 the insert nmenber 57. T In being fastened to the

S,
i nsert nenber 5 the babbin tru orti.on 55.is ¢ ressed toward the
front flange po&? F}boﬁ”%lﬂ', 'BHEY 289% eg%?%lagf%‘ mfarCSﬂIi%gE ea‘ﬁglga?)orti on 54 to
fix it betyanlihbe JTeRbbresddidveatiorbinckides 4 handid Angetlasitniotgaigr tion 57b. 5
Drag Mechani sm Confi guration The drag nechani sm 60, a device for applying

drag flér cesupporting theansdlesl, gyotgr Axandg snoohd i dhe Btonhis fepwaiding the t he | i ne
DS ne St KT RIS
i sposed | SR hffbubindhe BRI, b i€ GER pBRfiedr S AN ERET AN 20 00 19

i nsert merber fishing [ieais dvomgd araind thesontéreriphtralasfaae df thg spoaild, &Bidhlist hat i s
screwed to_the fropt end of the spopl shaft ; fou for exappl e, drag

di sk 62a digpasedatihs froatel F EdQetand e éLlﬁfidsqaﬁ%a%J%hkﬁbfgloe b%nd a first
soundi ng heal j L bemdt-ad ul LY. As
shown in %ur egts%ﬁfg%&l??ca%E%@%&S@%g%gﬁgfincﬁgge@ugﬁ%%ggﬁﬁ&l?tngGS for
per f orlifi ngFigurednoato tie aght sidecaf thelfaeh tnind applervat indfigure 2pr esser unit 66

pressed on by t he knab. unit 65; ol | spring.67 arranged,.between the
knob unit 65 an etrﬁg“_ﬁ’i‘ g’@-udﬁ‘ﬁ?feeéé?‘fyaiar@f’gﬁdﬁ&g@tgr?@r?ﬁﬁﬁmrg@ “‘gr ret ai ni ng
t he presseaheMBét2t8BomttddétegRBE o it &Bﬁodﬁﬁ@ﬁ sbfak to bt tANGpaRusE aadd soundi ng
mechani sm 75 that produces a sound when the drag is adjusted. The knob unit

65, whi ch rod-agtaghmentiag 2ossxtanding diagomallyrip/ tientward diom e lponerpber2dyr ile al
: b S et i ) _ . v 65
companent B oo A TEhHO Wby A S AiaRRy; Y, O

space@0i ntspatogl agotoputte MothaniimTe that Fatabes i rblodBtin esspetARa Wittt ough t he
cavity 65a sleeve to just short of the rear-end face, and paralleling the

spool - shafmotaipp ok thedindirHe andappsciating messhanism dxthatysbifts{he srpod dbeck i r cul ar | y
in the cayj . of ed through the front-end
face, and dg?éfo?tg?on@ ﬁﬁéﬁ&iﬂ%@@%ﬁ@?é@%@ ‘{énd of the cavity 65a. The
retai ni ng nmenbeFheG8tardiriee heckaniwn Shindlodevedfaedgras 16 Hat edtateh ogetheewitbck

grooves 65h. er d holes for f i ng. the interlock gropves 65b are
hi dden by ahcwdlanof 1D nat ngcbyt‘ﬂf‘e‘bﬂ“?w ﬁga%t?‘?fﬂtam?la&’é‘%f“ BH8%nob unit 6s.
Shut tixsg %ésh%@%ith%flc@géaﬁl! Frhé?irﬁoﬂ\@éﬁrt?!igé Hib0Gr RienibRE WIRARL frbht keeps

water or other foreign 30 matter fromentering the inside, even where the
i nt er | ock nyprivey B2 B5esdhougltherdnter portion ofithelrotoe$. iThe pirden geap 1diie- cast .

F di f the k it 65 | - i jon 65¢c i
whi oh . guergarSs ot 86 PR, st ol altity FRBl a0 ani f1
axi al ly. Afinioh3ear 13PR¢ eothtably@lppdricdsant fRl nfib2RRGeiptelivdbakingsian 65d is

formed dianetrically along the front portion of the knob unit 65. A
mount i ng H®dd4B5e for accommmpdating the second soundi ng mechani sm 75 is

formed, n the raar i s i . IS dtoa
mal e- '?' k(l)r eaded pﬂg}?etqsgﬁl%@gﬁ“eglfr‘aﬁ%%??ﬁy?ﬁ%d{%%)rrltg &ghﬁ?ﬂg? Lsehggtplgorvsﬁghgﬁgft 15.
The coi |l djpkied@ thé cestenpattibedf the spddl Acdaprdegsadcimhiiec()ed s batihendut 69
and the presser upit 66. The presser unit 66.is conponent permtted to
rotate butfoftgattgf’rﬁ Hshlglrtghtée 8BQoAf 1Ry éétWCWCFVP%eﬂWgOSg&EBF%@CP@W%GKnob
uni t 65, apd a'v%rﬂpﬁ%ﬂi%(ﬁ%@ggl%wvﬂnhgnafﬁl%pﬁ)qhe kbl B POQlsialaft (ndd.  The
pressing force on the drag disks 62a to 62d of the presser unit 66 10
contacting the rear end of the coil spring 67 varies in accordance with
variation in the spring force of the coil spring 67. The presser unit 66, a
bri mred tubul ar conponent having a base, includes a cylindrical portion 66a
and a ring-shaped brimportion 66b whose dianmeter is |arger than that of
the cylindrical portion 66a. An obl ong-groovecontoured interlock hole 66c,

o o a - N o o,




wire having elasticity. The retaining nenber 68 is forned so that it is
conpressed and becones quadrangul ar when nounted, and so that it w dens
slightly when not nmounted. The corner portions 68a of this quadrangul ar
interlock with the fornmed edges 65f of the interlock grooves 65b, while the
contact portions 68b |inking the 30 cor ner portions 68a contact the presser

uni t 66 on rtnggesrb%% g4 ﬂ)erthoz{lor]i%t% wva_lrgx} ltld prln%Q‘B]ed;gFEe &ar 5% ?1 xell {he66 s

t her eby hous Re” Cavi bei ng retal sed agai n com ng out.

-14  The sgemrd o6 tHdiieh ﬂEcmﬁwe‘aﬂmﬁoﬂtHe b shafhes S@Mﬁd@ﬁmbl}t afﬁged
depressions 76 in the ;%resser unit 66. a sound-emtting pin_77 nmounted in

the nmounti n§ theslesss. hﬁwtmwﬁeg@ﬁr?%@eﬁbﬁ&w&b thermyaien gea 120008 (94 t ti ng
pm 77 towary ‘f'@%tfr ardf%%“&'o bl ”fﬁhug%ﬂé SRk %@ \Zﬁcgm%ssﬂ%ugg%ﬁgkﬁénmé

depr essi ons ormed nunerously, space the ¢ renti al

di recti on igshifts baekuad Wrer gistovddedovar, end ipdsabigdingicah bt heund dedsehgprtol e 65e.
The center ort| of the sound-emtting pin 77 has a | arge di aneter
whereas its f’??)oog%d rear end have a small dianeter, and the tip of the
sound-emtting pR&o?Eo}éﬁ ofakgsed into a sem -sphere. Wien the knob unit 65
and the presser unit 66 are rotated against one another to adjust the drag,
repeat ed col | i siBire wtort3hes swwnlinHigwai2s inchgepi aylitdrigaltportiore3& enddirsni t t i ng

d [ JAS) ho F 4, .d
i Sk- ShapecEoRBIRr AL bR Appoving o BT o ot Pt oftne s
66, andgi s d}ﬂﬂdﬁ@ﬂ%bﬁ@n@,owﬁﬂ% RABRG! pdrfioh B0 oA BRI rwNtBlok akfs 3 DuROIZI sk 62b,

a di sk-shapéd conponent nade o e.g., felt, is rotatable Wth respect to
the spool 4remade g fepinstaneshasynthetic miymerd mars Jormed agiagineghensanitatynponent
15 made of %( is non-rotatable with respect to the spool 4. And drag
di sk 62d, a di sk’ shaped conponent nade, e.g., of felt, is free to rotate

with respect to Al@nspani334s prsidedat thiednt podibh of the oddindrical portion 30. A
obl ong- grogve-contoured inter| ock hole 62e, into_which the chanfered

portions 1519spPorting 33pivormehinthe middlg g4 the frong wallSdedh thioyghehddeit er of drag

di sk 6 t t
nter | agk oLt SRR e B B fenRlaR OO ool LIABRMPEINGL ™ o 1o
on t he out ggeaci2 anththe spadlishaft $51piss¢1&oogh dﬁﬁ@rm@m&acTheTﬁmSB i$ rearpedg di sk

62c i s nmade n-rotatable with re ct to the spool 4. The front side of
the drag di*’é&‘eﬁfﬂf‘ |P§rti°ﬁ“tfém§€'ﬂt‘§i\;if the retaining nember 70. The retai ning

mermber 70 is quaﬂ{@fﬁgtﬂo%ahhl@q E&%A@aa{égh%@smgeretﬁgs%w&r&ﬁw ner 25

portions 70a interlock wmth thée fo es 57 second
i nt er | ock- gheoylasirisali portidre3 G aed nhesparuntradt\wr}nhe psalmzdn?@lmmgl Bhriscawvedct wit h

accor diio Poahedh e RS B ARSI E Rl BB S8 B nen (ne

drag knob Gsll 1;&1 L0 1sTﬁteedfpw&§b1§@uchagump 5138 of Bfeesnt eAdBfl When
t he spool shaft 15 and the 30 spool are rotated agai nst one another under

wor ki ng of tbﬁﬁrs(g Fefer amps3 s hameirpller 41 for guiding fishing line onto the spool 4 is
fitted to the front end of the first bail-support member 40.

The second rotor arm 32, curving in an outward bulge, extends frontward from

25  the cylindrical portion 30. The second rotor arm 32 branches into two legs from its
tip toward the cylindrical portion 30, such that the second rotor arm 32 is connected to
the cylindrical portion 30 in two places that spaced at a circumferential interval. A
second bail-support member 42 is fitted pivotally onto the outer peripheral side of the
front end of the second rotor arm 32.

30 A bail 43, which is a wire bent approximately into U-shaped, is fixedly
coupled between the line roller 41 and the second bail-support member 42. These
first and second bail-support members 40 and 42, the line roller 41, and the bail 43
compose a bail arm 44 that guides fishing line onto the spool 4. The bail arm 44 is

—8-



Figures 3, 4 and 13, the first soundi ng nechani sm 63 includes: a
sound-emtting nenber 81 that is nounted non-rotatably to the spool shaft
15; a paw nenber 82 -15 that is nounted pivotably to the insert nenber
S7 and that repeatedly collides with the sound-emtting nenber 81; and a
plate spring 83 that urges the pawl nmenber 82. The sound-em tting nenber 81
has an obl gn ontoured.in i C th chanf er ed
portions 1%‘%'[?51 ﬁ%twseﬁoo}hne'ﬁgtdtm IB @Eqrgtlgcrl?ate %lﬁﬁ agd\éw}écgglr pg??laped di sk
conmponent hkavt, Adinektclchsin@Yéstlireperi phery a number  of radr ally jutting,
circunferential l spaced j ags.  81b. Spool washers 84 for adjusting the

hori zont al posi t"{‘bﬂltbfe"teﬁé mgsBetism SQrfer hlpcking andrelegsing reyegedowtion ge

sound-em ttj ] h t otatably to
he spool - PERIT R Hrafded PO0c BERR bR RE o L5 o

change the rbagie hecHahznt SRS at rotler-tiPe ofie-ivag cRipshod 1 v@;thhtf&el@aﬂtaﬂug ifgfer how t he
line winds onto the spool 4 can be adbusted freely shown in Figure 14,

the paw méingefndspswiiching mechagisnhead B1alswitches His oe- Vh@é/n%trch RaPEtFen AR ee
corners 82- c d corner).
The paw ne g‘%ilgéglfatnec Vgg{'g)l Te&ﬁs ﬁ?f‘aggl?ﬁ%ﬂaggaﬁ%au%%%&él%é%ﬂ}ﬁt o the 15
i nsert nenhdﬁclﬁrkven‘setdtetlmpm(allowzeda pawl portion 82b that collides with the
jags 81b on theagtspoupg tt| ng nmenber 81; and a contact face 82c that
contacts the pl &PBOSOPVIY HY™ The pawl portion 82b is fornmed on the

spool -gpaft 1 S18RAPGH 4 RGrr RELdnIRe BARrASYARM 1 ARl thek&@ng gstber SC. The
| ength of the paw portlon 8 is formed | onger in the spool shaft

direction tahar32tdfeh¢®mr3oﬁnd isdagsenad torthetfeont 88d ofithe sy@cﬂtsaaﬁtlﬁaw&l thec is 20
for med cir IarI edo the b W astr eth SW ng

conter sc drehechaRl ANRET RehGen io et afd s ool dnas e ure 14
when the pwlgﬁwfwm&ﬂ th@sp@bm fethdes & Bpadl ebdyasgmhdlalmﬁu Bingdysdrtip@5Ms the

swi ng center SC and the paw portion 82 a radius RL (first radius of
curvat ur e) tagt litﬁ@lcb@fh‘todh@ fanicendofthe-spapkbasly 33 f i rst side (right hand si de
in Figyce 14) i d A f ature)
on a sgéond Si dzrh?nglq}?d%g? ede?nd Bﬁfg&%ﬁﬁ'ﬂ%é&g‘é’#%?}%@? %ﬁ% on

ei ther si dqaeﬂfahetrinefwhfm&tsmnfgaﬁe 1B%u1at & lagendathetef ebularskiet patioh b6 first
side has a radius of curvature R3 is Iarger than a radi us of curvature R4

on the secdnesydtariy ity therrearend iof gredwbbipHrnk nostiemem @@ dncs MEBbIYer ¢

nber 57 f
the. at t achidssro i SHmER AR % oL i AL HRRE SEDaP AN TE 2
where the lbobllympmtﬂcmortuﬂﬁ%touhe/mseramemb‘bfe? ent curvatures. In this manner,
t he pl 82 t th d- tt
rember 281, *such TR obDRG gk RO AmOa0E PP U S FhAGU LAY B BaTest
contact wi Rxhtht1a€ge-°<ﬁameteretﬂctstrﬁdtgdlaﬁmeaua%tagw%ﬁlp@ﬂaﬁg leQ@ﬂ)de)m frivgk pawl - 16

menber 82 is disposed such that the corner portion with the larger radius
(first cor mertionis i}ﬂdsth(t sl@m)drttﬂnoiﬁeerre pbtairted by Gress-weksing. tlrhethpt woeiSStbm ng 83

IS m)unted the ate-1ike
conmponent rrg gf“nr'ré’f) natn%%gcfi(v\ﬁrpagmtnpg(gmzfnga@ Pg%hlt’ﬁ eetof)% MNE™ The end
of the pl ahﬂoﬁ&ﬁdﬂﬁf&%d&lﬂﬁ@ﬁﬁsta{dﬁallfl UhiSdry Shiclenced. T}’fbeodbﬁﬂi@@ﬁkﬁcﬁrﬁen 82cC is
mounted on_the insert nmenber 57 of the spool 4 More specifically, the

pl at e 3pri Has BIear HangaRarienS3a, which oxiendg sadjal %Wb@tmééﬁcw@cte%rqtb@ | ock

t 57 d th
Tount i g boke BAiOtE TR e Bt s e b e e B e L e e

fromthe 1(1)1af1gefp¢rt1&nd§a Then the plate spring 83 urges the pawl portion 82b

of the paw ne r 2|nto co i on osture whi.ch the pawl portion
82b col | ides w t'fef 'ét%ﬁ?fﬂ flPH‘?é étrsr%afe“‘flﬁorﬂﬁlrnf‘?rﬁ‘?ﬂ’%ﬂi Ahere is a

boundary s il ShaR6alte: oMt 1t&%1@e’r@ohyrd?ﬂle9tsntﬂttefr§ttrp%h%ﬁ fine L1,
where the distance fromthe swng center SCis shortest. The di stance

bet weed0t hehecpamipheral $uxtaee 8P theakitt pdrtions §f. n@hemuemnmvtteééamprmﬁldgd eater on
either the f.j he second .s ine L1. The distance
becones gr &4 eartthf) ggqb’?%%ébt?’%gﬁ"@? %’ﬁ%&ﬁ% %‘28%%%83 side than on the
first side, inagmytinedsidens) hadhdishoRh drfarf&PmBEurkN8and 84 1Sk Bastioand radi us
R3 is greater than the radius R4. Therefore, when pressed on t he cont act
face 82c of0p Hat jsdiwmishedise s Brbe Qtﬁear;dﬂyae@og@rtmdqoaf@etamwtqrrp@n YRE pawl
menber 82 contacts the contact surface-82c in the 20 boundary section. In
this manner, the pawl portion 82b is brought into the collision posture, in
whi ch the pawl portion 82b contacts with the sound-emtting nenber 81. Wen
the pawl nenber 82 and the plate spring 83 are arranged in this manner, the

force with which the pawl nenber 82 is pressed toward the sound-emtting
rrerrber 81 |s not Irable to fluctuate regardl ess of the rotatron drrectron

Y b1 . T o o o " oy Y b1 o, o o~ o~



therefore the urging force of the plate spring 83 are substantially the
sane regardl ess of whether the paw nenber 82 pivots clockwi se as shown in
Figure 15, or counterclockwi se as shown in Figure 14. Therefore, variation
in sound depending on the rotation direction is not liable to occur.
Furthernore, since the pawl portion 82b is 5 elongated in the spool shaft
di rection, E i : e

Sound- et {11 narls AL S0 o K pRRITR S O 1Bk ARt ¢

adj ust ed wiright artpte Spmabe lvak pertm¥n8a aRe pendtana| thegraurgh-lQde H6h icoaxtdddftor e

casting, the drag force is adj ed i ccordapce with the. size and 10
spec: eg of t[]'?el ‘EW?%WBPQBjSE%&P%é#Sﬁ%-aghﬁ" &Cgé’?”{%g%&raﬁéﬂtmﬁmﬂlg:@r??ﬂ ned. Wien
the drag k@@@oﬁ%eh?ﬁe%@[&?@(}fa?foﬁﬁ@d%'t&réﬂﬂ@&ﬁjaﬁ%lasﬁg@@&ehﬁ’nﬁlﬂfe 69, which is

screwed to the spool shaft 15, presses the presser unit 66 against the drag
di sk 62a vismnthé¢tes regnlpokprarng 67. This increases the drag force. Due to

relative rotati et ween t resser. yni.t. 6 .the ob .unit .65, the
sound-eni tting g?lﬁ?‘#lf Hoﬁthrh%?asg@b% Sé%ﬂﬂ%‘%%ﬂ%ﬁ%@@' Y8PIgdbat edl y
col I i des Widdetteh &/ithQhe\SutEMpdriphBl S8 RIcE ©6 tHRKirt forfibn BE SR aAHH Egﬂioin_nt erval s,
producing a crisp, pleasant clicking sound. During casting, the bail arm 44

i s flipped90ethet exsendsaearvaed. rladkewisprie fsktgrtion Sads farmed Wit 4 protrgpion t

menber 40 il - . r 42 r . DJ s hi s

oi tuati on, SDpGHoRFES anRe ae bR JPBORE S8 SRR 98 o't i e
20 index fimgbiilghig doh®ubthadhsuds Agaihitahe §kdie pbitiini 369 suchcdthatshdrgp gortibreff i shi ng
line is then flung out vigorously under the weight of the term nal tackle.

Wien t he hEifdratrysions 901 abusen the slge nortien 3. niirigimpteet hehweenthe lackt or 3
rotates in lgnh e vidi LIEGH : i ismb5,
and the baPPepn OB Stk oihetly cBah) S iR, M paRid s iad RENRTFRIRE ©

| i ne-wi ndi ngpmbesLhaving @ hohaw 91 fantoi sdentey pbrtiva df whictathp etotasiom A ditspool 25

4. When a fish |[s caught and t drag js, applied, the spool 4 rotates with
respect to the 2‘568}0_ ﬂ%&?orfsvgshw%é?d@&ﬂﬁm dorar Pgmé@nt#éreupon
| Ssues|$0oURtdmed mﬁhﬁéﬁihg‘lﬁgeh@)& §‘§.| ROlife-hd108! méuﬁtir@bﬁ?@&l D660 acaught - The

spool 4 spins then in the line reel-out direction wth a predeterm ned drag
force. Weformed ourd ouger pirowtufeechtisl p@ion bétheifrat pextiondif the tastemiapgi sm 63 whi |l e

the drag is rkKLng.. Sj.nce the spool 4 rotates counterclockw se when vi ewed
from the rBenst ot e RolpAtmpEme porkdh Heae o SR S TR ae&d e
contact fag®tRidion3Bblhd WEieR ME IfcdRdlddriodheyindantewhen the spool 4 is rotated
by hand in the line-retrieving direction, the spool 4 rotates clockw se

when -18  vi ewdVith 2 epnol Aef thigsort, dke lehdingrend pait giithe fishinglinet/his letkedat i ons

i n whi t i i i . I i r, the anount of
di spl a%(g rne‘r;l}eth(%?1 }‘?ﬁgﬁgﬁ %{% éﬁés}tﬁfr‘?ﬁ%]hq‘g%hgﬁéEsg‘gg‘“%fﬁ%‘gﬁg‘?" nsg’oéf;lf't he pivoting
direction of thi lpeking tenfichingiZne Aatto tiki litgl holded 9Df the end povioaD0anethgener at ed
for di fferﬁ)gg rotatjion directions. In the enbodinment of 5 this application,
however, i K&§maetonR0ainbliedep tpscreate @ gap 4t brtween the pratistonei0f apdithene r adi us

of the cor LSO . 1 ESt (Sl 1 i e
Tount  ng. paCar i g B Phedkir ph S8, Nl (e Hhihe 1 ToREl PRk
| ar gel y wi the gap llodks ithee faalingnlineok irpthe $aokrpertidarth@0aamount of pressure with

respect_to the anount.of pivot i.s s .on the first side, where the spring
i bl ats 1 ar gelreisiies U At R foatBbe gk rorie R BUehER obong
si de. Fl uct ysdkie® nv$ theModkhortlbis PhaAE KBy orﬁfshifﬂi'@%m&th%%ﬂ@_&tﬁﬁ%fom respect
to the sane pivoting amount on the first and the second Side are therefore

| essened, Helodkgpartien 8¢ i Aerordingly, fmishiag ¢ prajrusionciOfaf this shitkeepathei s
therefore . d egardl ess .of the rotati i i f spool .
Somet 1 mes, TRHTBHT S GAERHNE WaRle 8Fa LRbE hERshhl Bk saluSlock® PO 1
different kdcogblpf fishing line is wapped are prepared in advance, and the

spool 4 is switched to suit the fishing. To do so, the drag knob 61 is
| oosentll and r e vEAWE HofiEkIes 3shobland Rathe inssrt membasiSd isinseriad g, the he

presser unj i i i ret ahni: menber 68,
o that et bR 3Rg s RRR e B kb Mgl TEs
Fur t her nor membbhes Hisagublilsksntamenithsidd naxie of espithadt goyyrhéreandad formedg 20
menber 70, so that they do not fall_off fromihe _spool 4. Such retaining
menbers 68P%RAB HETPSHIHASTRPINPEAETTE RS OPPORRT RF oS AR G t%flféave
portions formed by a machini ng process;1a-hus necessitating a machining
process for form ng these groove portions. However, in the present

enbodi nent, the retaining nenbers 70 and 68 interlock with the

i nterl ock-grooves 25 57i and 65b forned by the die when nolding the insert
menber 57 and the knob unit 65, and therefore machining is unnecessary for
the interlocking. This enabl es processing costs to be reduced. O her
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illustrated as an exanple. but the fishing reels are not limted to
spinning reels, in that the present invention nmay be applied to sounding
mechani smin dual -bearing reels or single-bearing reels. Under the present

i nvention, in one side or the other side of the contact face pressing on
the urging nenber, the fact that the pawl - nmenber contact-face radius on the

one side.  GALET s H1RoALIG) e BElin FRHRLLASIsde BerEmib oo nber 1 S

smal l er than on the other side essens in pivoting the di screpancy between
ur gi ng nentfesterdhs pbaioe righ tformirelrt tirefran end ot thei ity t@sdegoupony 7aaadvallr gi ng
menber displ ace yt 10 when 4g§ o%her side is pressed upon. Tqis therefore
| essens di svﬁaﬁl?ﬁ G Rrmey g GPEethe SUich ORI PPILOR {2 FURECT PYlahe . As used
herein, thefeld on ;ngtrqﬁihg%hmh o IR wdIOSMRES 5 7c of BRAMRE dide of AROVE "
"downward ™ "vertical " "horizontal " "below' and "transverse" as well as >
> > > >Sanyoutdrteulaipoirtier 5, ped b induddr shaft-seppogtirey partion hitstormed ecti ons of a

devi i pped. with 15 t t_invention. Accordingly, these terns,
uti | zed t JTOELPE BETYHES FPRCHAne R S EHBLIRETER Y5t er preted rel ative

to a device equifnag foutphrt b the RS FstdniyEpdrtion 570, RenitielsTBrmdd dlp@eee such
as "substantially," "about"” and "approxi matel y" as used herein nean

a
r easonabl e feanb ahtheutas suhudar portiest S'tah ounsteym tegentia Hysraced turprgtoptriabs 58f end

el udi ng. A0LasBiRk g B fngL RS s FRART iBIuTS RS, KBS ' 2
devi at ilon WwihitidtheatmnegRihgbst 7€ interddtki@e @rmiet @long ik inhempegiphé®f thhi s

application clains priority to Japanese Patent Applications No.2002 013292
and 2002- 0d9tent flangeoriien $4 at i Gento Syrthermere, ng showes in Figuie®, thegitercat i on 25

No. 2002- Olwﬁh&%él@g%%t | %@r@ t SYithe B&%F&%ufaﬂé&‘ﬁ% 594 f‘sldq %@{rr@% F%njf’%éﬁ gl er ence.

Whi l e only “sefec nts have been chosen to | e present
i nvention, flaresvirdrtwhnd. afiedlaedindloa tid)es is kid taegk ofionkhe fige tedgrees t hi s

di scl osure that various ch es and nodi|fications. can ,be made_ her.ein
Wi € hout - depaPRInggnF FOReRu S8 dhi3 Faneh alIpH B e eI i S
appendqd clidtRs tiiH "rﬁéi‘ﬁ,r {BDJeepre§sHFe-ifn§’érFeﬂ%t'8Qh§Qutgﬁ%ﬁl'apf)érggré 9;7:8& R&his

enbodi nents according to the present Invention are provi
i | | ustrati omnoat, gapsaratiweot the bpbbihdrupk ippoma Sfandithe outergtubier pertiemt7on as

defined by LG aRRRS St RnARdire Mot oSfbE PAE B bertoen them.
The flange-fastening portion 57b is provided in order to clamp the front flange
portion 54 to the bobbin trunk portion 55. The rear surface of the flange-fastening

20  portion 57b is provided with a tapered surface 57n, such that it contacts the front
surface of the flange portion 54 at a predetermined intersection angle . Forming the
tapered surface 57n in this way eliminates gaps between the flange-fastening portion
57b and the front flange portion 54, thereby preventing fishing line from getting
pinched and at the same time improving the appearance.

25 Along the outer periphery of the wall portion 57c¢ rear face, four rearward-
jutting attachment bosses 57g are formed spanning the outer tubular portion 57a.
Attachment bolts 59 are screwed into these attachment bosses 57g, fastening the
bobbin trunk portion 55 and the skirt portion 56 to the insert member 57. The wall
portion 57c is further provided with a spring lock portion 57m and a mounting boss

30 57k for mounting a (later-described) first sounding mechanism 63 in the drag
mechanism 60.

The inner-peripheral margin of the inner-tubular portion 57d serves as a cavity

64 for accommodating the drag mechanism 60, and on the inner-peripheral surface
-11-



VWHAT IS CLAIMED I S: A fishing-reel sounding device for use in a fishing
reel, for issuing sound through relative rotation between first and second
conponents of the fishing reel, the second conponent being rotatable
relative to the first conmponent, said fishing-reel sounding device
conprising: a sound-emtting menber nounted non-rotatably to the first

conponent , j: i 1 ' [ : : ' tricall
nmp tﬁ%f,@f{%ﬁgf n@ﬁ% 1&?6? o@k'?g%ov@%ﬁ’gp{g)g gxe&l SPion O i &F% y

jutting jags; a pa aving 1 y portion pivotab nount ed on
t he secondnmeomgrosmentd is @rpadv Thofitst overfaskmrobven S3ahavdroygtapgulai gnson a
first-conponent side of a pivat center, sai.d_paw .portion. being capable of
col 11 di ng. SieCn Ry e Rellp o It e LRACIRE TariRBorroding PaTiaRELat e
contact fagge {iRerpeighera didalReMhPRhbl @BuIaPpéHioh 98d & fubkthe pkavidby @hthcent er
opposite fromthe first conponent, said con{)act face being divided into

first ahd fwechdusfegesially spacsd sedogd interlonk-grhenesjSdi fos rethiming thotragent er and

said pawl portion ai.d first.side,havin cfirst radius .of curvature that
o el | er PR 62 Af ock e TR ARV a7 P pE et SRl G 20”an
urgi ng nenbigduldiaM ichBs-dedtionHy tfdg ! thtdugh $hdWANHEEioaS 7t RAd, S66RNKbIeLMPONENT
and a second end that contacts and applies urging force to said contact

face of saplgng#iginnesasephersl upfagpdhe quprrimpfithaeavity 6f) et pemedatsdbé nenber
i d . ! it ] > AR . o

Govi ce- set TPl ppich PRI pERE{ GBS Y 15. MincsecliFinld oA Mg R 7RALTC O

t han sH d foenhed palytupao jiud short of tikifnakbndifics oflihe éaier-aubultdr poltdorf $&hiAg spool .

3. The fishing-reel soundipg device setf forth jn claim]l, wherein 30 said
paw nenbefet3iRIng memper ﬂefwﬂlsh Wil ba&swﬁmg@@% mtqﬁgké%&éges&% rhigh 5 o

h ded ¢ i ] f d
each roun &‘x‘étfofgfrx]%l"‘clslé@o%g%ﬂ{ afed fafc@SFthQ‘?ﬁr%ﬂgg%hﬁg)S?tEI =i curve torme

between firs corners and sail being forned at a
third corner. -Rferring to Figures 3-4, the fastening member 58, which is a circular plate

component made of a synthetic polymer, is formed with four through-holes 58¢c

15  through which the attachment bolts 59 pass. Likewise, the fastening member 58 is
formed with a stepped recess 58d centered on the rear-end face of the insert member
57. A pressing surface 58e that slightly slopes convexly frontward to match the slope
of the rear flange portion 55a is formed on the front side of the fastening member 58.
By means of the attachment bolts 59, the fastening member 58 is mounted to and

20  centered on the rear face of the insert member 57. Also, the bobbin trunk portion 55
is fixed to the insert member 57 by the pressing surface 58e pressing against the rear
flange portion 55a. The front flange portion 54 is pressed by the bobbin trunk portion
55 toward the flange-fastening portion 57b, fixing the front flange portion 54.

The front flange portion 54, an annular component made of, for example, an

25  aluminum alloy, is formed from a sheet-metal plate, by punching out, press-working,
and then cutting. The outer peripheral surface 54c of the front flange portion 54 is
rounded by machining to be circular seen in cross-section as shown in Figure 7.
Formed in the inner peripheral surface of the front flange portion 54 are the notches
54a mentioned above, and an annular abutment recess 54b that is formed so that the

30 front-edge face of the bobbin trunk portion 55 will abut on the rear face along the
notches 54a. The notches 54a and the abutment recess 54b are formed simultaneously
during the punching process. The front flange portion 54 is fastened to the insert

member 57 by the fastening of the bobbin trunk portion 55 and the skirt portion 56 to
-12-



4. The fishing-reel sounding device set forth in claim3, wherein said
first corner is located on said first side, while said second corner is

| ocat ed on said second side, and each of said first and second corners is
rounded, said first corner having a 5 | arger roundi ng radius than that of
sai d second corner. 5. The fishing-reel sounding device set forth in claim

1, wherel n ygai,Go U @hier S PGk Rj ;\-F ﬂfi’%?&sﬁ%m&{l ﬂ)ttﬁe%&%h%:ﬁ%r@‘?dth%ﬁgﬁﬂdi ng a

spring-plate materia 10 6. g ree conprising: a han a reel
unit rotat athy psu]@p@rStm ngnswsszhdhawdidehe frontoflamige pottmnaid], thesehyptant@dg at a

front of s id re uni t, |d rotar bein tat abl e about .a spool shaft
in coopera ofhoR Fﬂaﬂg? B‘f’?a‘f’fl %f‘xétg?eawﬁeé‘ﬁg?égbtﬁngﬁﬁ’(ﬂnl—%i@gég eHange a front of
sai d rotor fseems pdibesshi ftabl e back and forth, such that fishing line can

be wound around an outer peripheral surface of said spool as said rotor
rotatesy and a ébugidifqﬁf@alderm(éa@ﬁguw@badl ng 20 a sound-enitting rrenber

nmount ed non-r ot I sai d ald SO n

having on its 03@85 @PF%@??&P?[@%% Odfapa yg}geqrpgfo&fsq: 6)”}1&999033 yags a
pawl nenbebrdikap foehtidn P POsL4 RNHhO1iIMOFRRbY dTRIALEH ds@héwh th BiRafds.3 25 a
pawl portion formed on said body portion on a soundenitting menber side of

a pivot cefnéf Tbadtﬁggawhammtﬁooﬁ disppyed insigratbe savity ebinl theimgr-wbukarsai d j ags
d f d
on said s 9@8910%@751'[ 5 Bap, E’?‘Re iy ea(frg%ﬁne&a%?s% 86 Encfll.?(f:ég a dgz{é”ig%bo n sai

body porti on on e 0 er opposi

soundend t t 6mmaﬁwmﬁafwedaaiﬂda fonttend bfﬁﬁcspodslashaﬂg sf fdus,tfoﬁaquﬂ@@img disksner s
whi ch are round, said first corner' - havi ng a | arger rounding radius
r

than that 6§82 t624 tbét@éﬁafeé%?fiﬁ‘é&etheéhyéhf‘g‘ihﬁ%kﬁ%bré and S IR{SOHNEiNg st end t hat
i s nount edrﬁeﬁh@ﬁérﬂ@@t?a?llsfsu@s%u SRERHR £ Mr,gilsto%gltmﬁgnt acts and applies urging

force to sai contact ftace o sard pa 'such that said paw
portion of sai dA;sahbwrm‘mB’gurasletodié,sthmitalglmabmsmludbsemkndih wgt 6k fdver . 7.

The fishing reel. set forth in claj.m§6, wherein sai ortion.s fornmed
| onger thage%f%n%eagﬂnﬁér RIS ALUSOE QPPBHAN: BRI %S@&En 106 gﬁeﬁ?%‘ri’“ot?y sai d

spool ghaf fhe 1§10b -ﬁﬂﬁ 65! 8 l%l[‘ %n{r%‘i% aiﬁahgé@ﬁétareérﬂth% 'kﬁbﬂhﬁlt 6988 Hdpreégbd pawl

menber 1s in the form of roximate triangle whose corners are said
first and usit 661k ctaimeg memhgr 48 foriretdining the presseriwhittoi widh taspent to thef i ni ng
nt act, face e Gur ved |ine

a0 U Ry 300 o SRR oM B
drag is adjusted.
The knob unit 65, which is a brimmed, synthetic-polymer manufactured
20  cylindrical component formed by, e.g., injection molding, has a circular cavity 65a
opening on the rear-end face, and four, for example, circumferentially spaced
interlock grooves 65b formed from the front-end face through the cavity 65a sleeve to
just short of the rear-end face, and paralleling the spool shaft direction. The interlock
grooves 65b are shaped semi-circularly in the cavity 65a sleeve from round holes
25  Dbored through the front-end face, and are formed to just short of the rear end of the
cavity 65a. The retaining member 68 interlocks with formed edges 65f of the
interlock grooves 65b. The round holes for forming the interlock grooves 65b are
hidden by a seal 71 that is glued to the front surface of the knob unit 65. Shutting off
the round holes in this way by gluing on the seal 71 keeps water or other foreign
30  matter from entering the inside, even where the interlock grooves 65b are formed
from round holes in order to die-cast.
Formed in the center of the knob unit 65 is a nut-mounting portion 65¢ into

which a quadrangular nut 69 is fitted non-rotatably but permitted to shift axially. An
-13-



9. The fishing reel set forth in claim8, wherein 20 said contact face is
divided into first and second sides by a straight line that joins the pivot
center and said pawl portion, said first side having a radius of curvature
that is smaller than a radius of curvature of said second side. 10. The
fishing reel set forth in claim9, wherein 25 said first corner is |ocated

on said fir r(?)%is%lge%"ﬂ?éﬂegﬁ)iﬁgii-gla?&?% 8186 b5d 1sa6Ah&AdI AR g RAGY fI8AEN

side. 11. T reel set forth in claim®6, wherein said urging nmenber
i ncl udes a theditoat ptiomgf fherkmebl ubiy 66eddnngntingsiprie Afe for at@ndodmingthal . 12.

The fishing ree| set.forth i.n aim6, wherein sald spool i.ncl. S 23 a
bobbi 1 1 usIEpBt FRGHnB s R St Sirvisg °F Fiedemataiath of t <o i oy The
formed uni t@lticbYs WrbNedio' L£RkleQRRaddd Hitich POLRIRAA FHHRK FRAE EAPHE thaBShoRN
insert nmenber inserted into said bobbin trunk, and 5 said pawl nenber and

sai d ur @i ngshaierTharceil spuimg €distroowwreddini itssrompressebatate beBveemiike Rt ng r eel
set forth indctkéairm 1%11 @@grei n a nub and an attachment boss are forned on a
t ubul ar bod%’lo RSP "AS &Pt nenber, and 10 said urgi ng nenber is nounted to

said insert bodyThd greset ﬁiiﬂﬁ@i@%nﬁin@ﬁt@f&ﬂittéd&&%tate%t retained in the axial
AL A N A Ny. Au. AL A e. AN A . A@GN S. ASsy. Aus. Asy. Ays. ASs. A, as. Afs. A, ;

Ay(" . Aus_.durestiomi beagg mqg%é@\ﬁhﬁ knobynit 65, and is not rotatable with respect to the

e 0)) ol B Shihcans ksl calsathe al ek eplralaalrabeakFalies oal cal
.. 1 vl 11080 &dphttind fHd2yatahi x$ tetbodl|spriag 62 varé¢cialacejrdajce atitiedaraliomjrcthb ca) cal

| a4l <p<&>: >FFTHhH
e PR AL ARG EolGapes 67 The breser bt . ed bl componen”

zupkf W colcaleladlaalaal carhaalaharheakaal sohaahsaloolghaheakeal cal ca

]@(I::g} ?%Sap\%;mmmmmmmrga]tm} thaf] afghe eyflnd}icd|prafiandta] Amplahg-gtoosgca] ca] ca
. I kSt bai B7 b] Xmhc”

et AhaplarbirhRlonien s el et en el )

caV] ca\lsca] &ghh 6t £@hé AVhCaAdROY heldpabl shaft 15 interlock non-rotatably, is formed in

19M7" } xsnid _Z]]]ca]ca]ca]ca]l c;i caj ca] ca] ca] ca] ca] ca] ca] caJca] ca] ca] ca] ca] ca

] ca] ca] ca] ¢h$ vmkrabrgi ohihe s)lindrical perfion 662~Fhg dail $pe®gIq7)ix seviotnB)dajesa] ca] ca]
calca]ca]calc alc alcal ca C ]r%%} ca a%li(;,a%f‘a.c calca arlﬁca] ca] cal ca]
ca] ca] ca] cad“%@% %?ﬁ%&ﬁf%‘;g%l 3_ ﬁeﬁgf% e Ellé(faig‘flglg]' %ﬁ%& caU cajca]c
a] ca] ca] ca] depladbia] € @k et rafdedah gid Girduaibentisldieaicitinahd GrohCsirfhdd [ 9! #@”
109 ()- S@"10% : & ()-!, @"10%J& () - o ) )
p@" 109\ qfithe tmim roggon 66b ingngessyr umy 6F iajlinked; with theualy Wit 63 iy the" * 1094vvE!
()-D fPO 1OrOéMeré‘}n(e)n'bg’&é)% & ()-@10% & ()-1!'D@ 10%+ +/ & () - | wpt uvwx} *SH=!
10/ 10 '
10/ 9$3=10% & () -Rik0%i1&pfing baAis thodddedintit Joripradsed StdR ¢ Feniie 106 #id( ) - DxL
the presser unit 66. More specifically, guided by the cylindrical portion 66a of the
presser unit, the coil spring 67 is disposed so that it touches the nut 69 and the bottom
portion of the cylindrical portion 66a.
25 The retaining member 68 is a component formed by bending a metal piece of
wire having elasticity. The retaining member 68 is formed so that it is compressed
and becomes quadrangular when mounted, and so that it widens slightly when not
mounted. The comer portions 68a of this quadrangular interlock with the formed
edges 65f of the interlock grooves 65b, while the contact portions 68b linking the
30  corner portions 68a contact the presser unit 66 on the rear side of the brim portion 66b.

The presser unit 66 is thereby housed in the cavity 65a while being retained against

coming out.
-14-



5j A?SHE! S"109R& ()-! NS'10% " & ()-S'10%&' ()- 10%& ()-mz 10%& ()-z
109& ()-Vz[ 9SH=!f,f5"10% : & ()- 3

109& ()-'a, & 109B5& ()-!f, &' 10%: & ()- @109 & ()-Y! X@10% , & ()-Y

U-\=! S"100& ()-m NS'109%" & ()-m 10%’ ()-! 10% ()- 10 10 10

109K ()-F4zX9~\=, &' 10% & ()-m\, & 10990& ()-m@ 10% ()-t!\ @ 10900& ()-t!S@

"10% ' & t ! X@HO% uhdin i i sdlin i rddsioddh h
501100 b & () LF Tondssb 5“23%% ST b T p oM fline (pr o

all #3$% &Wlﬁlh@ﬁrbwﬂh&"t 6% - 4 BuhOHBtBE' p(n) 77 @0110% if Yhel thodr0MeBoBRe) - | p" 10%
Lonnt 1+ 109KH& ) Sbrinigs g phdcb Aoy doetiaie B Thipmards the soundompiting ) - « pr
¥rxEE*pC 1QiEBre§51@99/§" The &jdggl/@%rr@tmgjeﬁgreég&s 76 are formed numerously, spaced in
5  the circumferential direction in a locus wherein they are opposable with the mounting

hole 65e. The center portion of the sound-emitting pin 77 has a large diameter

whereas its tip and rear end have a small diameter, and the tip of the sound-emitting

pin 77 is rounded into a semi-sphere. When the knob unit 65 and the presser unit 66

are rotated against one another to adjust the drag, repeated collision of the sound-

10  emitting pin 77 with the sound-emitting depressions 76 issues sound.

As shown in Figure 4, drag disk 62a, a disk-shaped component made of metal,
is in contact with the presser unit 66, and is non-rotatable with respect to the spool
shaft 15. Drag disk 62b, a disk-shaped component made of, e.g., felt, is rotatable with
respect to the spool 4 and the spool shaft 15. Drag disk 62c, a disk-shaped component

15  made of metal, is non-rotatable with respect to the spool 4. And drag disk 62d, a disk-
shaped component made, e.g., of felt, is free to rotate with respect to the spool 4 and
the spool shaft 15. An oblong-groove-contoured interlock hole 62e, into which the
chamfered portions 15b of the spool shaft 15 engage, is formed in the center of drag
disk 62a. A pair of radially outward protruding ear portions 62f that interlock with

20  the first interlock-grooves 57h of the spool 4 is formed on the outer circumferential
surface of drag disk 62c. Thus, the drag disk 62c is made non-rotatable with respect
to the spool 4.

The front side of the drag disk 62b is in contact with the retaining member 70.
The retaining member 70 is quadrangular like the retaining member 68, and its corner

25  portions 70a interlock with the formed edges 57j of the second interlock-grooves 571,
whereas its contact portions 70b are in contact with drag disks 62a to 62d, wherein
drag disks 62a to 62d are retained. Accordingly, drag disks 62a to 62d are kept from
dropping out even when the drag knob 61 is removed.

The first sounding mechanism 63 issues sound when the spool shaft 15 and the

30  spool 4 are rotated against one another under working of the drag. As shown in
Figures 3, 4 and 13, the first sounding mechanism 63 includes: a sound-emitting

member 81 that is mounted non-rotatably to the spool shaft 15; a pawl member 82
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The sound-emitting member 81 has an oblong-groove-contoured nterlock

hole 81a into which the chamfered portions 15b of the spool shaft 15 interlock, and is
S agear-shaped disk component having on its outer periphery a number of radially

jutting, circumferentially spaced jags 81b. Spool washers 84 for adjusting the
horizontal position of the spool 4 are mounted on both sides of the sound-emitting
member 81. The spool washers 84 are mounted non-r(;tatably to the spool shaft 15,
and by varying the number of spool washers 84 to change the back-to-front position

10 of the spool 4, the contour of how the line winds onto the spool 4 can be adjusted
freely.

As shown in Figure 14, the pawl member 82 is an approximately triangular
member having three corners 82-1 (first corner), 82-2 (second corner), and 82-3 (third
corner). The paw member 82 includes: a body portion 82a mounted pivotably to the

15 insert member 57 of the spool 4; a pawl portion 82b that collides with the jags 81b on
the sound-emitting member 81; and a contact face 82c¢ that contacts the plate spring
83. The pawl portion 82b is formed on the spool-shaft 15 end of the body portion 82a
beyond its swing center SC. The length of the pawl portion 82b is formed longer in
the spool shaft direction than the rest of the pawl member 82. The contact face 82c¢ is

20  formed circularly arc-shaped on the body portion 82a, astride the swing center SC on
the end opposite the spool-shaft 15 end. As seen in Figure 14, when the pawl member
82 is divided with a straight line L/ that joins the swing center SC and the pawl
portion 82b, a radius R1 (first radius of curvature) of the contoured circular arc on a
first side (right hand side in Figure 14) is smaller than a radius R2 (second radius of

25  curvature) on a second side (left hand side in Figure 14). The corner portions on
either side of the contact face 82¢ are rounded. The corner on the first side has a
radius of curvature R3 is larger than a radius of curvature R4 on the second side.

The plate spring 83, which is mounted to the insert member 57 by being
clamped between the spring lock portion 57m and one of the attachment bosses 57g,

30  contacts the body portion 82a at a portion where the body portion 82a curves at
different curvatures. In this manner, the plate spring 83 urges the pawl member 82
toward the sound-emitting member 81, such that the pawl member 82 is brought into

the greatest contact with the sound-emitting member 81. More specifically, the pawl
-16 -
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specifically, the plate spring 83, sandwiched in the boundary area between the spring
lock portion 57m and the mounting boss 57g, is ber;t over a nub 57p formed on the
mounting boss 57g, then is bent backwards to contact the contact face 82¢ from the

10 first side. Then the plate spring 83 urges the pawl portion 82b of the pawl member 82
into a collision posture, in which the pawl portion 82b collides with the sound-
emitting member 81. In particular, there is a boundary section along the contact face
82c lying on the straight line L1, where the distance from the swing center SC is
shortest. The distance between the contact face 82¢ and the swing center SC becomes

15  greater on either the first side or the second side of the line L1. The distance becomes
greater by a greater proportion on the second side than on the first side, inasmuch as
the radius R1 is shorter than radius R2, and radius R3 is greater than the radius R4.
Therefore, when pressed on by the contact face 82¢ of the pawl member 82, the plate
spring 83 thus urging the pawl member 82 contacts the contact surface 82c in the

20  boundary section. In this manner, the pawl portion 82b is brought into the collision
posture, in which the pawl portion 82b contacts with the sound-emitting member 81.

When the pawl member 82 and the plate spring 83 are arranged in this manner,
the force with which the pawl member 82 is pressed toward the sound-emitting
member 81 is not liable to fluctuate regardiess of the rotation direction of the spool 4.

25  This is because the displacement of the plate spring 83 starts from where the plate
spring 83 contacts the nub 57p. If the radii of the curvatures of the contact surface
82c¢ of the pawl member 82 were the same on both sides of line L1, displacement of
the plate spring 83 would be greater and therefore urging force from the plate spring
83 would be greater when the pawl member pivots clockwise,. In the above-

30  described embodiment, since the radius of curvature of the pawl member 82 is smaller
and the rounding radius of the corner is greater on the first side than on the second
side, the displacement of the plate spring 83 is lessened when the pawl member 82

pivots clockwise. Accordingly, the amount of displacement of the plate spring 83 and
~17-
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& ()-F I X 'CQWMB@&WQ%‘?—aﬁ shown in Figure 14. Therefore, variation in sound depending on
the rotation direction is not liable to occur. Furthermore, since the pawl portion 82b is
S elongated in the spool shaft direction, the pawl portion 82b always comes into contact
with the sound-emitting member 81, even though the position of the spool 4 is
adjusted with the spool washers 84.
Reel Handling and Operation
Before casting, the drag force is adjusted in accordance with the size and
10 species of fish. To adjust the drag force, the drag knob 61 is turned. When the drag
knob 61 is turned for example clockwise, then the nut 69, which is screwed to the
spool shaft 15, presses the presser unit 66 against the drag disk 62a via the coil spring
67. This increases the drag force. Due to relative rotation between the presser unit 66
and the knob unit 65, the sound-emitting pin 77 in the second sounding mechanism 75
15  repeatedly collides with the sound-emitting depressions 76 at predetermined intervals,
producing a crisp, pleasant clicking sound.

During casting, the bail arm 44 is flipped over to the line-releasing posture.
The first bail-support member 40 and the second bail-support member 42 thereby
pivot. In this situation, the fishing rod is cast while hooking the fishing line with the

20  index finger of the hand with which the fishing rod is held. The fishing line is then
flung out vigorously under the weight of the terminal tackle. When the handle 1 is
turned in the line-winding direction, the rotor 3 rotates in the line-winding direction
due to the rotor drive mechanism 5, and the bail tripping mechanism restores the bail
arm 44 into the line-winding posture, so that the fishing line is wrapped onto the spool

25 4.

When a fish is caught and the drag is applied, the spool 4 rotates with respect
to the spool shaft 15. The first sounding mechanism 63 thereupon issues sound,
communicating to the angler that a fish has been caught. The spool 4 spins then in the
line reel-out direction with a predetermined drag force. When a sound is produced by

30 the first sounding mechanism 63 while the drag is working, since the spool 4 rotates
counterclockwise when viewed from the rear, as shown in Figure 14, the plate spring
83 contacts the contact face 82¢ on the second side. Likewise, when the spool 4 is

rotated by hand in the line-retrieving direction, the spool 4 rotates clockwise when
-18-
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point of the plate spring 83 and where the spring displaces largely with a little amount
of pressure, the amount of pressure with re_spect to the amount of pivot is less on the
first side, where the spring displaces largely with a little amount of pressure, than on

10  the second side. Fluctuations in the displacement of the plate spring 83 with respect
to the same pivoting amount on the first and the second side are therefore lessened,
making the spring force unlikely to fluctuate. The tone is therefore balanced,
regardless of the rotation direction of the spool.

Sometimes, prior to fishing, a number of spools 4 onto each of which a

15  different kind of fishing line is wrapped are prepared in advance, and the spool 4 is
switched to suit the fishing. To do so, the drag knob 61 is loosened and removed
from the spool shaft 15. In this situation, the presser unit 66 is linked to the knob unit
65 by the retaining member 68, so that the presser unit 66 does not fall off from the
knob unit 65. Furthermore, the drag disks 62a to 62d are retained by the retaining

20  member 70, so that they do not fall off from the spool 4.

Such retaining members 68 and 70 conventionally were interlocked with
annular groove portions formed by a machining process, thus necessitating a
machining process for forming these groove portions. However, in the present
embodiment, the retaining members 70 and 68 interlock with the interlock-grooves

25  57i and 65b formed by the die when molding the insert member 57 and the knob unit
65, and therefore machining is unnecessary for the interlocking. This enables
processing costs to be reduced.

Other Embodiments
(a) In the foregoing embodiment, a plate spring that can be housed compactly

30  was illustrated as an example of an urging means, but the urging force may be

provided by a spring in another form apart from a plate spring, such as a coil spring or

a torsion coil spring.
~19-
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pressing on the urging member, the fact that the pawl-member contact-face radius on
the one side, nearer the (single-end) mounting side of the urging member, is smaller
than on the other side lessens in pivotir;g the discrepancy between urging member
displacement when the one side is pressed upon, and urging member displacement
when the other side is pressed upon. This therefore lessens disparity in urging force
to control fluctuations in tone.

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

29 66

The terms of degree such as “substantially,” “about” and “approximately” as
used herein mean a reasonable amount of deviation of the modified term such that the
end result is not significantly changed. These terms should be construed as including
a deviation of at least + 5% of the modified term if this deviation would not negate the
meaning of the word it modifies.

This application claims priority to Japanese Patent Applications No.2002-
013292 and 2002-092374. The entire disclosures of Japanese Patent Application
No0.2002-013292 and 2002-092374 are hereby incorporated herein by reference.

While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent to those skilled in the art from this disclosure that
various changes and modifications can be made herein without departing from the
scope of the invention as defined in the appended claims. Furthermore, the foregoing
description 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.
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sound through relative rotation between first and second components of the fishing
5  reel, the second component being rotatable relative to the first component, said
fishing-reel sounding device comprising:
a sound-emitting member mounted non-rotatably to the first component, and
having on its outer periphery a number of diametrically jutting jags;
a pawl member having
10 ) a body portion pivotably mounted on the second component,

a paw] portion formed on said body portion on a first-component side
of a pivot center, said pawl portion being capable of colliding
with said jags on said sound-emitting member, and

an arcuate contact face formed on said body portion on a side of the

15 pivot center opposite from the first component, said contact
face being divided into first and second sides by a straight line
that joins the pivot center and said pawl portion, said first side
having a first radius of curvature that is smaller than a second
radius of curvature of said second side; and
20 an urging member having a first end that is mounted on the second component,
and a second end that contacts and applies urging force to said contact face of said
pawl member, such that said pawl portion of said pawl member collides with said

sound-emitting member.

25 2. The fishing-reel sounding device set forth in claim 1, wherein
said pawl portion is formed longer than said body portion in a rotational-axis

direction of the fishing spool.

3. The fishing-reel sounding device set forth in claim 1, wherein
30 said pawl member is in the form of an approximate triangle whose corners are
each rounded, with said contact face being on an arcuate curve formed between first
and second corners and said pawl portion being formed at a third corner.
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4, The fishing-reel sounding device set forth in claim 3, wherein

said first corner 1s located on said first side, while said second corner is
located on said second side, and

each of said first and second corners is rounded, said first corner having a

5 larger rounding radius than that of said second corner.

5. The fishing-reel sounding device set forth in claim 1, wherein

said urging member inE:ludes a plate spring formed by bending a spring-plate
material.

10

6. A fishing reel, comprising:

a handle;

a reel unit rotatably supporting said handle;

a rotor rotatably supported at a front of said reel unit, said rotor being rotatable

15  about a spool shaft in cooperation with rotation of said handle;

a spool disposed at a front of said rotor so as to be shiftable back and forth,
such that fishing line can be wound around an outer peripheral surface of said spool as
said rotor rotates, and

a sounding device, including

20 a sound-emitting member mounted non-rotatably to said spool shaft,

said sound-emitting member having on its outer periphery a
number of diametrically jutting jags;
a pawl member having
a body portion pivotably mounted to said spool,

25 a pawl portion formed on said body portion on a sound-
emitting member side of a pivot center, said pawl
portion being capable of colliding with said jags on

- said sound-emitting member, and
an arcuate contact face formed on said body portion on a

30 side of the pivot center opposite from said sound-
emitting member, said contact face having first and
second corners which are round, said first corner
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an urging member having a first end that is mounted to said spool, and
a second end that contacts and applies urging force to said

contact face of said pawl member, such that said pawl portion

of said pawl member collides with said sound-emitting member.

7. The fishing reel set forth in claim 6, wherein
said paw] portion is formed longer than said body portion in a rotational-axis

direction of said spool shafft.

8. The fishing reel set forth in claim 6, wherein

said pawl member is in the form of an approximate triangle whose corners are
said first and second corners and a third corner, said third corner defining said pawl
portion, and

said contact face has a round-arcuate curved line segment between said first

and second corners.

9. The fishing reel set forth in claim 8, wherein
said contact face is divided into first and second sides by a straight line that
joins the pivot center and said pawl portion, said first side having a radius of curvature

that is smaller than a radius of curvature of said second side.

10.  The fishing reel set forth in claim 9, wherein
said first corner is located on said first side, while said second corner is

located on said second side.

11.  The fishing reel set forth in claim 6, wherein
said urging member includes a plate spring formed by bending a spring-plate

material.

12. The fishing reel set forth in claim 6, wherein
said spool includes
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an insert member inserted into said bobbin trunk, and

5 said pawl member and said urging member are mounted to said insert member.

13.  The fishing reel set forth in claim 12, wherein
a nub and an attachment boss are formed on a tubular body of said insert
member, and
10 said urging member is mounted to said insert body via said nub and

attachment boss.

~-24-



