; e3e4R, J6T \ ROTOR BRAKI NG DEVI CE FOR SPI NNI NG REEL BACKGROUND COF THE

I NVENTION 1. Field of the Invention The present invention generally relates
to a rotor braking device. More 5 specifically, the present invention
relates to a spinning reel rotor braking device that brakes a rotor, which
is rotatively nounted on a reel unit of the spinning reel, in response to

the pivoting of i f j i hpeiyng position
and a line-rel ea?ﬁggrggwagm%g@gmﬁ%m%g%mtm on a
spinning reel is typically provided with a bail armfor guiding fishing
line to a spool. The bail BARKSEROEDEYOE BHE INVENTHINNg position, in which
the fishing line is guided to the peripheral surface of the spool as the
fishing |ink is Beldaf thwlwehticand a | i ne-rel easing position, in which the
bail armis pivoted fromthe |ine winding position so that it poses no

hi ndrance when tige dﬁﬂegﬁ'{ ﬂg-exllﬁdﬁegeingran?%@gs R rotdBrkinsSRRfle. Wbleng casting.

The rotor is provided with a bail tripping device. The bail tripping device
mai ntai ns the lal ' jpe-w ndi ng .positj 1:he li.ne.rel easi ng
osit on angeretty MRl AT PRRRE LS RaNEnhIE doURE IR o tne

| i ne-w ndi ositiaon n t rotor rotates jn.the |line-w nding direction.
A conventio gfest?aqofortwﬁ%ﬁixsrfgpaﬁg@y@éo 3 fes5 Wt 9tthe spimHBE E°ehdB)| | shed
Patent 20 Application H10-4839, This bail tripping device includes a toggle
spring, a réePUEapecpaivbag of abwl ams whidhpivgts pevjese eilise-windingtnoggioe spri ng

is mounted to the rotor whose front end is interlocked with the bail armin -

t he vi ci ni tandof lindreelgisingtpositint.er t hereof . The rod-shaped novi ng nenber has
a front end that is interlocked with the bail armin the vicinity of the
pi vot cente2, t heBasklercund ¥olagRnend t hat noves back and 25 forth with
respect .to the reel unit. The switching projection is provided on the reel

unit so@s to coRtr%}oﬁQggﬁm%mgq&lmgﬁﬂ%g%gi&gggﬁ&@ﬂrdﬁglgfggg@g{g s and

bi ases the bail arminto oSl nmal ntains t min these
two positiopns. Wien the hai rmis pivoted ipnto the line-releasin

posi tion, tﬁ%“%vﬁ‘i‘%ﬁ Wﬂ‘glerfhewé‘ﬁ’%g‘? ssums adineTdimg resition, iﬂtW}ﬁéthg’ﬁct s the
swi tching protrusion. Then, when the rotor rotates 5 in the |ine-w nding

di rection, fishengiing isguitedirethe periplarilsutfhe: withe spoohgs the Gsliitig lineisdnthgpushes
it forward, the toggle spring contracts due to this forward advancenent,

and the toggbend;ahd Alinéatleisiss HdaRidRAId wRICHYRObAINEm!is PRoWI I thelRsi t i ON. A
spi nning reel having inproved rotational transm ssion efficiency can be
winding position so that it poses no hindrance when the fishing line is reeled out the
15 spool during casting. The rotor is provided with a bail tripping device. The bail
tripping device maintains the bail arm in the line-winding position and the line—
releasing position, and returns the bail arm from the line-releasing position to the
line-winding position when the rotor rotates in the line—winding direction.

A conventional bail tripping device is disclosed in Japanese Published Patent

20 Application H10-4839. This bail tripping device includes a toggle spring, a rod-

shaped member, and a switching projection. The toggle spring is mounted to the rotor
wflose front end is interlocked with the bail arm in the vicinity of the pivot center
thereof. The rod-shaped moving member has a front end that is interlocked with the
bail arm in the vicinity of the pivot center thereof and a basé end that moves back and.

25  forth with respect to the reel unit. The switching projection is provided on the reel
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rotated easily in the line-winding direction. Wen the rotor rotates, the
rotational 10 orientation thereof tends to shift easily, even when the
rotor has been rotated into a rotational orientation suitable for casting
or thunbing. In this conventional configuration, a braking nmenber which
contacts the reel unit and brakes the rotor is nounted on the noving nenber

in order to ation of the.rotor.in_.the |ine-releasjng

posi ti on. M@?ﬁ@’ﬁ%&%@tﬁ%{gﬂ@ﬁb@g ql%m{l%‘ E{ggio(gg}enspgng Feféggteé ﬁ{lgg{as??otb?t ion, the
br aki ng rrengeL contacts the $ont. surface of the reel unit and is _
conpr essed, CEhEE PO RTGRPSIHES rad dpanipms the bl 4ce:i8 these tvep pesitions) (Whasr aked
like this and the bail is tripped, the rotor can be prevented fromrotating
and can al sthethailagnas pigoted inth ghe lingeralfasitigpgsition,db¢ inomingtmembez cetsatrty. | n
this conventional configuration, the braking nenber is nmounted to the 20
nmovi ng nenbepoesitiowlint wikich ditcontatts thy Siefindyproifisigi. MhehWhé Bk irker Fopger i nto
contact with the reel unit and conpressing the braking nmenber. Therefore,

if the cont arthe BASIvinGRg ArelihtR, MRhMEnFRIERSES é’(’ﬁﬁa%tsttﬁe ¥\9ﬁéﬁ(})1§é ﬁrmr[éi&{'t -

back due to manufacturing or assenbly ®errors, the anount onpressi on of

t he braking : v L1, 1§ th nt. of conpressi on
changes, the aﬁlésnlg (#lgrqrcdéﬁ{(’)eﬁo?%% %Ifgocfonv{r\ﬁt’f’ 8%%%?%%6@?&“%% *hus t he
rotor cannot raked snoothly. Accordingly, it has been -2 consi der ed
provi di ng aﬁncgtﬁlﬁgqgg:l(e WF&%FW@PO‘@‘“HW@H@#%WW&POW- nmovi ng the novi ng

menber in a direction perpendicular to the conpression direction of the
br aki ng nenber f AdRinniRE tepldapingtimprdyied kotagonabiremissoweetficicacy wutber | at er al
surface, thereby bringing the noving nmenber into contact with the braking

- menber. Howmtsted edsilgiretheli@ecwindRigtiircctied. Whirs tHe@biot gititad, i@ rovitiohalPr oduce

irregularities in the braking force and make the braking force unstable

b h | .ol Nt tagct it I ti f th
br ki ng! rond Bt FRENEEERA Bhi RO TBn Bhidlalr e PR BRE 1 o are

concerns that a consistent appupt of braking force will not be produced,
which in tu’F%a%“P]lOOf&inSﬂé‘OPisgléaﬁ%POéce%%@agfélﬂrgqmaaper ability. 10 In view of

the above, there exists a need for a rotor braking device for a spinning
reel that over colebistravetiond configiretien aprakitgmember which portasts thetreel Thi s
invention addresses this need in the prior art as well as other needs,

which will beitartbrabgahentortiomoontd oakhd meding Mmdniler &1 érdbr Prévensthe
di scl osure. SUWMMARY OF THE | NVENTI ON 15 An object of the present invention

i's to stabitdt@nldfghdrodsiif theflpleGelealin@pbPict. WhakiRIndigNd f8mbBri@ SPi Nni ng
reel. A rotor braking device for a spinning reel in accordance with a first

cspect oLy Bl AN AN 653 A SH0k AL s £ ARSI ™, "

a reel unit of spi nni n 0 a pivotTtng arm
t hat pivots_bhetween .a |line 2 i ndi sitio nd,.a |ine-rel easing
posi ti on. Tﬁegf?r\éf%}% IBF%I’R"P??éseaetyflﬁgmﬁg‘ﬁp tﬁe TR8RF ?}Bﬁ%ﬁ%é‘?tom asficaliyoupl ed to
the bail ar and a_braking nenber. The noving nenber is provided on the
rotor, and ¥} ﬂ?-tlb@taﬂééh\eg@ﬂflﬁ P%EPeéo@PWtehcaﬂlﬂwPf@Yﬁﬁtedmmm ande
| i ne-wi nding position and a second position that corresponds to the
| i ne-r el eas¢awngplgsdhs rotadedl inAhgpline—vanding direaion redhemmatsssarpr oj ect s toward t he
reel unit when the nmoving 25 nenber is in the second position. The braking
menber has a dr abp thisrcohedhtionsl cdnfiguration, the braking member is mounted to the
20  moving member, and the rotor is braked by bringing the braking member into contact

with the reel unit and compressing the braking member. Therefore, if the contact

position of the moving member were to vary from front to back due to manufacturing

or assembly errors, the amount of compression of the braking member would vary as

well. If the amount of compression changes, the braking force on the rotor will also

25  change, and thus the rotor cannot be braked smoothly. Accordingly, it has been
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plurality of engagenment portions. The drag portion frictionally and
rotatably engages with the reel unit. The plurality of engagenment portions
engages with the projecting part on the noving nenber when the noving
menber is noved to the second position. Further, the drag portion
frictionally engages with the reel unit when the 5 projection on the noving
menber enga - Y - Ar.Qj I r LS, rator. braking device, when
the bail ar %&%f%%d}r?gg%%t eﬁﬁ@hﬂgﬁgﬁl}%ﬁ%éﬁ |eorﬁatu5ntt ﬁue(firlnlowggﬂbel easi ng '
position, a_portion of .the.noving nenbe rovided on the rotor. proj ects
toward a fr V“’&FW@‘W%F%FH@C%%FPGB Wfaéﬁ’&gﬁﬁ%t&%mw figecting ofiagement
portions provided on the braking nmenber. Then, when the rotor and the 10
br aki ng menBekngspemeer frome thesnd of the rakingembertowerdsiae outea dptgrol wuirface,
frictionally engages with the front portion of the reel unit. Here, since
the drag potheraby biringingitieuabling engetee intoicdtadt wdthitha brapdigmenbaf t he reel
unit and allows rotation, braking will not occur on only a portion of the

reel uni$, as inHohev@ thefe &E bondethsakiflithik BohfightMof willHréthRs iRhiiBes
uniformy brakes the reel unit over its entire portion, the braking 15

force can beg, stabj dgféﬂ:g and ik %{%@ﬁg& GorlOVIFRIbeBusRh IR 09 S8 nd:

in
accordance wth a second aspect 0 present 1nvention 1's e rotor

braki ng device of . the fjr ect, in i ch the brakin nber is annul ar
in shape, tREEEY cﬁﬁatckgﬁ'ﬁioafﬁod?r?@ﬁm %ngrﬂtﬁlﬂgim 'pﬁéﬂ%bréﬁﬂglf@c%r aki ng
menber, and the engag&rre_nt portions are formed on the outer 20 periphery of
the braki ngPReomsE Rnstale like this theye eresencesnstkpt rcongistent ampursef brakingb| v

obt ai ned by the annul ar braki ng nenber nmounted on the outer peripheral
surface of foree wdbhotimiproduaed] whieh iirten widlr giverisef to rardedrease ih loperabifiey,

peri pheral surface of the braking nenber. A rotor braking device of a

spi ani ngor eel i nipvewiof diecabovt,therd ekibislathead R GlroRk bAkiddWRvikgseNt 1 nvention
is the rotor braking device of the second aspect, in which the -4 br aki ng

member is nggeniab r&l ﬂia%’ﬁ@ér&&rﬂ?ﬁfle glgﬂt%tonil%nﬁgﬂéd PRELSH gflybgiorr he Riyrality of

constituent nmenbérs is press fitt reel unit spring nmenber. In

this situati ; I ng, enber havi.n f a.plurality.of nbers can :
easi |y obt aﬁrﬁ)g%?%kﬁdgé?eércénﬁ?ﬁ‘#@?P‘é a ?Sevfrello SBPENY Sawct,’%rgi?‘lw pring nenber
in a groove, formed in 5 the outer periphery of the braking nmenber. A rotor
br aki ng devpﬁ‘@nlﬁapga@ﬂﬂﬁﬁﬂ?ﬁﬁ S@@Wﬁl@m%%@SW¥qﬁe-a fourth aspect of the
present invention is the device of any of the aforenenti oned aspects, in
whi ch the noving nenber is rYdVMMMABYIOF AEHE MEVENTHNT ront end of the

rod- shaped noving nmenber is bent toward the vicinity of the pivot center of
t he bai l5arxn sudh dbfeat of the pidSertrinvintion & textabiiids tied waking i@ cpoiOtot@xi s of
the bail arxn and is rotatably supported by the bail arm Moreover, the
rear end of bdktholRVicBtn ABMRRhgr&IbeENt toward the rotational axis of the
rotor and is supported by the rotor so as to be novabl e back and forth.

Finally, ti L : ds i
(i Sposbl 0 as t & Sr SR B AR AP Rl Bt dinge Al e PR oot T s °
i thoa i mplt® et e Bkt o Bk bal A ALl OGBS D LY Bhg.

projecring part of the noving nenber. A rotor braking device of a spinning
reel in accéﬁ’lﬁ%lﬁgéee@\ﬁi’(ﬁs@m?nglag%‘&@f&ﬁmltmtbﬁé&‘émbﬁwemﬂm is the
device of the first aspect, in which the braking nmenber is made of an

el ast i c2@nnuiiedingpositem andiadinehaisasing positwt PerotopbrakTipeddviakian g nroeidger 20
is press fitted to the reel unit by the elasticity of the annul ar nmenber.

In this arrargbeetii istcheplad tcaib b hrmaned kR membeh eTHy s ing nidRbeer Wi | |

be nmade easy by using an annul ar nenber formed, for exanple, Tnto an

appr oxi mat eisGrstiaiton HdTbHE and A RD LA f&gtrbogﬁigﬁm 'cxngégbe&ﬁs Py the

elasticity of the annular menber. A rotor braking device of "a spinning reel
i n accordang ). I S f 25 t resent inveption is the device
of the fi ftﬁﬁ%g[%dg?g?p (?éﬁ%%?n?ha‘o%ﬁ&emﬁqog%}Oﬁéﬂﬁgﬁg‘éﬁmﬁéﬁ_{oqg? ﬁ’??'FFi?ﬁS]iIlﬁcl udes an
el astic annul ar plate spring and a plurality of proj ections. The drag
portion of P?\Sét"gﬁefg??% Ogﬂ?ﬂg%‘f‘n%mﬂ”ge’élﬂﬁ’ieﬁﬁ toward Shegsgl et when the mgving
periphery of the plate spring. The plate spring has a cut out portion. The
plurali 3// oﬂieﬁ"rbéi’éélt'—ﬂ'@r@@l‘éﬂRﬂsﬁmpdggebfﬁkmgen@mb@rhap@@@momﬁndtme pl ate
spring and extends radially outward 5 therefrom Further, the projections
form engagenment portions. In this situation, the braking nenber includes a
plate spring and a plurality of projections. The plate spring is forned,
for exanple, into an approxi mate C- shape. The projections are provided on
the outer circunference of the plate spring. Here, for exanple, by
integrally formng the plurality of projections with a plate spring, the




spring. The second bent portion is a portion bent froma tip of the first
bent portion to extend along a rotational shaft of the rotor. In this
arrangenent, by form ng the braking nenber into an approxi nate C-shape in
cross-section, the projection on the braking nmenber can easily engage with
t he engagenent portions. 20 The rotor braking device of a spinning reel in

accor dance Mufality?o¥ edbaididentpRa6hs. Ofhd iy PorEoR fictioANBNAA O tatbI§ E&e%?gfw ce of
a S

"~ the seventh aspect, fiwther including an annul ar washer nenber t

di sposed befyg r gki gﬁgﬁa i i t he :
first bent por?&o&ﬁg%g?é%g?%g ughﬂ%%%?gélﬁ)g&?ﬁsgﬂgiegﬁfWgtg\?é%%ﬁﬁ?gﬁ%eel uni t
when the brakjng.menber is unted,on the re unit. hi s arrangenent,
25 even vvhe?f“% ?fg?’eg}?gﬂﬂﬁ%?ﬂgﬁe%e@gbemmgi%w qrﬁ%@oy?c!){c}'tfch ers and an
uneven -6 portion is produced at a point in which the two nenbers are

j oi ned, mouPAstifg- tyeher tedragmomian Mirtionalbhengagessvidlk thsgeshuntsatheatke t he reel
unit can prevent the first bent portions fromgetting caught on the uneven
por t i on.5 Thesgchordomtheanoohg member dnzagasrveith thappejetting partd advant ages of t he
present invention will becone apparent to those skilled in the art fromthe

fol I owi ng det ai | Rdhi@estof biakingtievioh) wien tha k@D ainpEBHR) i tHedheWinRinghe
annexed draw ngs, discloses a preferred enbodi nent of the present

| nvent i on. SRl (DERGHIHQnDRod 6, RROWANGS B hBH I Ml bl it t ached

drawi ngs which forma part o I'S Origlna I sclfosure: "Figure 1 is a
| eft side eflevational view .of iLhni i ccordanc&atsﬁlith a
i

preferred e \é e U L ap‘?‘glgs thnn%‘fr%S i g2 % eft side

cross-sectional view of the spinning reel in accordance with the preferred
enbodi ment  FHEAEFRCTE PREIORS PY‘W\V%HN“&W? brakingimembes. Then yehenghegoporgnd theyj ews of
a first rotor armof the spinning reel in accordance with the preferred
embodi nkht brekingengmbes cotate; the eetof wibrakei bhcasiee theaimag putiomtreoyionaty
illustrafive purposes; Figure 4 is an enlarged cross-sectional view of the

first rotorempapes witiathe drotapogioniof thetrbel vpite i<, sthee draitagpaitionf the present
invention; 20 Figure 5 is a cross-sectional front elevational view of the

reel body i tcushdIRtdndfecd AR the %hp@rﬂ&a FEGBRE 3t laRd SR (BH0E, Wakiflgt he
preferred enbodi nent "of the present 1nvention;
will not occur on only a portion of the reel unit, as in the prior art. In addition, since
the drag portion uniformly brakes the reel unit over its entire portion, the braking
15  force can Vbe stabilized.

A rotor braking device of a spinning reel in accordance with a second aspect
of the present invention is the rotor braking device of the first aspect, in which the
braking member is annular in shape, the drag portion is formed on the inner periphery
of the braking member, and the engagement portions are formed on the outer

20  periphery of the braking .member. In this situation, braking force can be réliably
obtained by the annular braking member mounted on the outer peripheral surface of
the reel unit, and the drag portion formed on the inner peripheral surface of the
braking member.

A rotor braking device of a spinning reel in accordance with a third aspect of

25  the present invention is the rotor braking device of the second aspect, in which the
—4-




Figure 6 is a partial bottomplan view of the reel body illustrating the
bail tripping mechanismin accordance with the preferred enbodi nent of the
present 25 invention; Figure 7 is a sectional view of the first bail
support nenber in accordance with the preferred enbodi nent of the present
I nvention; Figure 8 is a cross-sectional view of the first bail support

menber in %Eéh?l? : .ent. of t esent i nvention
as viewed a onélgt e %ﬁ%@%qﬁe&flﬁaﬁ%&%%%% ?E?eghb(?rsl’—'?%&.'u&lgg ilgg 1y 050 are
schematic vie of  the rotor braking nechanismin accordance with the

pr esent inv mﬁ%‘ﬁ,%ﬂ&&?ﬁ&l{fﬁ%f@w&ﬁgé@rﬁ AHOY A BrPE GO SRARE a5 the bai |
armis pivoted; Fiqure 10 is a cross-sectional front elevational view of a
reel body i $1fuadeR.t hraking member baiing of 4 plpraligy eftoembers pan ¢asidy olotridance with a
second enbodi nent of the present invention; Figure 11 is a partial bottom
pl an vi ew obraking foxee bybfodyxanipleishsesiingegcdihepringintentibier ppa B@ove el m i n
accordance with the second enbodi nent of the present invention; 15 Figure

12 is ars enihglogts pel bomabrakin&hbv&. br aki ng nenber of the reel body
taken fromthe reel body side in accordance with the second enbodi nent of

the present inveptini.Jt . ' . I, Wel| | ew of .a netal
ring menber of t%gb%ggf&g f%}%%g('f%%g@gg%gé&\}mﬁ?fﬁcoﬁ]a@%é/gg%gimeﬂ%%s F?%é’rgt of

t he present ,inventi.on: 20.Figure 14.is enl arged el evational  view of the
br aki g nenEP ERMLBLAR LIPS S tur o BHBS A SHS (hubish i nt
invention; Figure 15 is an enlar a:ed cross-sectional elevational view of the
area ar oundMPKEEERERbSds Tosribaped; Fusiber thedffens end efithe med-shapedhmosingodi ment  of

t he present )
member is bent toward the vicinity of the pivot center of the bail arm such that the

10 front end extends along the pivot axis of the bail arm and is rotatably supported by the
- bail arm. Moreover, the rear end of the moving member is bent toward the rotational
axis of the rofor and is supported by the rotor so as to be movable back and forth.
Finally, a portion of the moving member between the front and rear ends is disposed
50 as to extend along the rotational axis of the rotor. In this situation, the pivoting
15 motion of the bail arm can be easily converted with a simple configuration of back
and forth linear motion of the projecting part of the moving member.

A rotor braking device of a spinning reel in accordance with a fifth aspect of
the present invention is the device of the first aspect, in which the braking member is
made of an elastic annular member which has a cut out portion. The braking member

20 is press fitted to the reel unit by the elasticity of the annular member. In this
arrangement, the attachment and removal of the braking member will be made easy
by using an annular member formed, for example, into an approximate C-shape.
Further, braking force can be easily obtained by the elasticity of the annular member.

A rotor braking device of a spinning reel in accordance with a sixth aspect of

25  the present invention is the device of the fifth aspect, in which the braking member
_ _5_



invention; and _g_ Figure 16 is a cross-sectional front elevational view
of a reel body illustrating a bail tripping nechanismin accordance with a
third preferred enbodi ment of the presentinvention. DETAI LED DESCRI PTI ON OF
"THE PREFERRED EMBODI MENTS Sel ect ed enbodi nents of the present invention
will now be explained with reference to the drawings. It will be apparent
to those skjdiedid 'fahﬁzﬁl‘faf L I ] -0l | awl.ng

descri ption of ?ﬁigmgﬁgﬁ}ji&?mgpﬁts 0 ?h% @géﬁyflﬁﬂéél%%%ﬁ%g{l%{rsb\%ed for
illustratio | Vs ngt . for the r pose. limting the iLnvention as
def i ned by 18 pafisaiin GheteHbm e BHPRRE i Tormuidin P st Rl 5
Figures 1 an*c‘jz‘F 2, as 'nni' ng reel in accordance with a preferred enbodi nent
of the presBite PREnLRORIPANE A acHayhpartion. The pleralifypkprojechens if ot at abl v
supports the handle 1, a rotor 3, and a spool 4. The rotor 3 is rotatively
suppor t ed aprovifediondhe ower nemipheryoff theilate 2pringvndsptands mdiadlycutwardur ed to
accommodat e fishing |line wound around the outer peripheral surface thereof.
The spodd A4thegeflins pBaréiir,ahe profecliond foemtengdgeteft fepti®is. 3n #9s tikation tthean be
freely noved forward and backward relative to the rotor 3. Note that the

handl e 1 i shARisiBEnE ihdigidk gfptlaté ?}E%ngtartﬁufaﬁ@l of glpdééct%nbnTﬁé ffe 1, and on

the right side thereof in Figure t he han 1 can be npunted on

either the : [ S] . el 2. The reel unit 2
i ncl udes a %ee g%g%r[é hfohg%&nr#g&ggtg pagcgpll%fr’lmbﬂg C’{'%tag?‘?ggél?rﬁgrcg%qs,ario and a
lid menber 2b nt detachablly to the reel hody 2a ich serves to

encl ose thep?ﬁgfg’goin ¢ fer qircamigenesrofithgplatespring ersqfor exampledty nody 2a is
made of, for exanple, an alum numalloy, and is fornmed integrally with a
T- shaped r othtegrelieformaing theplumlitvef prajections with 2 h]@ter&§9hgﬁbclbr'ag-mgtmnb®xt ends
hori zontally. As shown in Figure 2, the space in the reel body 2a 25
acconmobiat esarebe ey fatmied by fecrampienpbesa femeng oscmbinbén. Thusghdanirsiin 6. The
rotor _9 drive nmechanism5 transnmits the rotation of the handle 1 to

rotate the hiaBér of partk CarOserelidcalii on mechani sm 6 uniformy wi nds the fishing
line onto the spool 4 by noving the spool 4 back and forth relative to the

reel body 2a. A gi hal.; m rtj |.i i i.Qn 2e are
formed on the fro%n{ogdéfb@%ﬁeé ree 0@%5@%%?}%?H%&F%C%&%ﬁ%ﬁe@géép?ﬁe
cylindri cal rtion 2e is open to.the.front and its dianmeter,.is snpller

t han t hat OPP@ﬁ@r?SFlétﬂﬂ‘éenﬁlB?%tﬁﬁd%}?e%&Eﬁ aspretangyipeh gach of the pluahly gr oove
2f that is circular in a crgss-sectional viewis fornmed in the cylindrical
porti on 2e. OR@ocHPRYelyden st bent pogtinn and 4 sgeond hentperen. he fisst herde, for
exanpl e, of an alum numalloy, and for exanple, is screwed at three

| ocat i ob% t potties is 2pdrtivp that debentl Gdindly suovard aharFiwer pesipbergiod the, plate swi t chi ng

- menber 52 (described below) is detachably nounted to the flange portion 2d
at a positi eprifyetTeescdidbenppoitionis vridh bdie fosed tip 0fthe 2RstdRat pditor fod
menber 2b can be separated from each other. As shown in Figure 2, the rotor

dri ving mechaghd o h RHLAHRPSAANATR fHroi 3 thid AreiBhC By kbfislome! © 1 1 S
I f e

mounted non=rotatively, a face gear 11 that rotates 15 togéetfier with the

handl e shaf i N .meshes with the face ar 11.
The pinion Jukie B0t Mot Io@ERocE Indft nESR3aM kB oBRE! ¢ ot s
the center Bf the rofor 3 asgd is fixed by a nut 13 to the rotor 3. A
central por PrSHEIReMEeTcan Fasily gngage 1 BhthgengagemepiRoBionSear 12 in the axi al
direction are supported on the reel unit 2 via bearings 14a and 14b so that
the pi nt®n gear The rojorbraking dpvdeaebibsninning resbin acogrdmins voigican ¢ighthng

mechani sm 6 noves back and forth a spool shaft 15 that is coupled via a
drag nmechanaspect/df thopiekant ceetibon isfthd devicepdohe seyenth iasgect, furtheminohdisg 4rhe

spool 4 in the same direction. As shown in Figure 2, the rotor 3 includes a

rotor unit ignul@ vadshér @embér fhat 3 disposed bbtwlebh BRIAkIARERAbeS MdkBe rebhe bai |
arm 17 is nounted on the front of the rotor unit 251 6 and pivotable

art munt ed on the front or_unit 251 6 an e
i | 411 ppi ik oy Qi BEF LoicRRRRS of o HoHEhA B oyl

to e rotor unrt serves to

et on ' R buif G ek R AGmbll S i e RAP Uik O th alfgdmadh ™ "1 "9

25  even when, for example, the reel unit is formed from two members and an uneven
. -




The rotor unit 16 includes a cylindrical portion 30, a first rotor arm 31,
and a second rotor arm 32. The cylindrical portion 30 is nounted to the
reel body 2a and 5 can rotate freely around the spool shaft 15. The first
rotor arm 31 and the second rotor arm 32 are arranged opposite one anot her
on the sides of the cylindrical portion 30. The cylindrical portion 30 and

the two rot and, 32 can be. made of , for exanple, an _.al ym num

al | oy, and géreﬁ%? g%%rééu%eg aﬁ%pPW?gbVﬁﬂCH%‘etwoéﬁ%b%f PF&.J‘?B RGWENGE 33 i s
formed at the front of the cylindrical portion 30, and a boss 10 portion
33a i s for midSHeR HemDeE befvern e brpking membevandtheel it eRnAURHeNHBE &irsts f or med
in the center of the boss portion 33a, and the front end 12a of the pinion
gear and t heerpotions fraft getngmeaghaarsibd ubénenpgttionhi s t hrough hole. A nut 13
is provided for fixing the rotor 3 to the front of the front wall 33. A

rear surface of Theseayt oth@f bljabtsfestuied hspebtd, and QKRRBGeDN théplehint d cover
menber 30a. 15 As shown in Figures 2 to 4, the first and second rotor arns

31 and 32 I eseaedd WAl Beobile ool ib Mos8 ANPEARI L ARALAL AMARE bioR% 31 2

and 32a, first and second arm portions second

cover nenbe > .32c. The first. and cond copnnecti o ortions 3la and
32a are ar_rgﬁségéﬁ%r?%gn&plé?alkgﬁg} %cfnj%rlf&lf”é(%th ?W@‘ﬁ‘g‘ﬁwﬁ’fgst(ﬁ%&ﬁ?wndri cal
portion 30. The firﬁ% and s$§?nd arm portions 20 31b and 32b curve outward
and extend PBIRERCSMa06HmGTH 8T flemEeseatigvantioBnd connection portions 31 a and
32a. The first and second cover nenbers 31 ¢ and 32c cover the outer
portions of both the twoBRIBREKISGHPHEIN QIMEHEDRARANGRa and the two arm
portions 31b and 32b. The first and second connection portions 3la and 32a
are fornmed i n snBefelring moownf the ansdhall desvibgsvdeth @mof pdrhef tilorigthal cal
portion 31. -11 The first and second arm portions 31b and 32b are forned
i N snootdh cantloswati on of the first and second connection portions 31 a and
32a, and extend forward while maintaining a gap between thensel ves and t he

cylindrical portg . I co arm porti.ons 31b and, 32b form
a smooth curve fr%?nrefﬁlgiaﬁgﬁis%fse efeé'a@ %Bvoorr}%sgl RrPel P RESPTdange Wihtdect ed to
the cylindrical portiqn 30. ertures 31d and 32d are formed in outer
portions ofp%%?ﬁ%5?hPﬁ5n?8Bf@%ﬁﬁ%@??ﬁﬁmﬁﬁpiions 31 a and 31b and the two
arm portions 31b_and 32b. Further, the first and second cover nenbers 31 c
and 32c cover t hEigheet isgrleR siie cpsarrdetddal Yiewrof dhre spinnéng el inunéederti al  si de
t hereof ., An accommpbdati on space 48 is forned between the first cover nenber

31 c, 10_thwﬁhhﬂ§ﬁﬁﬁﬁﬁﬂ%ﬁ%b&&mﬁPBf&@?n%éﬁdm@ﬁﬂ ;he first armportion 31b. A
first bail support nenmber 40 is nbunted pIVOtaB y to an outer

[ nf tial g ' 31b. As i.n Fi 3 and
4o oy and naf e QR Sy il LS or R il R0S Poilare iS5 357ar o

formed on the fjrst ortion 31b,. The ng and_ narr.ow gui de groove 36
gui des a rm%‘?’cﬂbd%%ﬁt r %“Pﬁ&@%?@ﬁ@&t %aﬁesmt igveRtipnWith sertigns syt
mechani sm 18. The, mounting hole 37 has a restriction nmechanism 75 (see
Figure 8) tPHeY o5 illustipfieePUEPRResi n t hat serves to confer resistance to the
bail arm 17. The boss 38 has a screw hole therein that serves to nount

pi vot ably the fi FighrebbislanetjapgsdtcrossrdeetiontOvied ahORALht RAdd ariURpPOrt nmenber 42
is pivotably mounted to the inner circunferential tip of the second rotor

arm 32b. 20 ] I 0. ils attached to the first rotor
arm 31 by mgébgi %??ﬁ?g%&gﬁ§§??§@%%§§¥3€§%ﬁg eg?%Pﬁgn Ps 38 of the first
arm 31b,, The attachnent pin 39 is de of a bolt with a hexaggnal hole that
makes 110 diffi cuﬁg“?e rlsﬁ%‘?ﬁsffﬁ"tﬂ“ﬁgg?%f %@tan%‘ﬂgw the reel edyalinsistine As
shown in Fi%gnfs_3a and 3b, a line roller 41 and a fixed shaft cover 47 are
25 mount ed ¥ BAlt B@PPMedngchenismgp acepsdanice geithihe prefared smbodiondn of the preshet | i ne
roller 41 guides -12 fishing line to the spool 4. The fixed shaft cover
47 is fixednyenitane first bail support nmenmber 40 and has the line roller 41
i nterposed therebetween. The line roller 41 is rotatively nounted to the

front tip of theFigirestishgiattis UpRenplaBibe bf (R redbody LinRFadlaht pspver 47 is
shaped |i ke a deforned cone having a sharpened tip.” A bail 43 forned by 5

bendi ng a WripBirgth | . §&?ﬂg IS, qf.l . tip of the
fixed shaft covgr ﬁ%ﬁgﬁgﬂﬁﬁgéggg%ﬁd al sﬁ%%gf?%ﬁg %#%gggp%%gﬁfirst and
second_ﬂpilh§%ﬂﬂﬂgt menbers 40 and 42, the line roller 41, the bail 43, and
the fixed sha t cOver 47 constitute the7bail arm 17, which gui des the
fishing line to the spool 4. The bail arm 17 can be pivoted between a

| i ne-wi nding position shown in Figure 3(a), and a line 10 rel easing
position shown in Figure 3(b) that is tripped over fromthe |ine-w nding
position. The bail tripping mechanism 18 is disposed in the acconmodati on
space 48 of the first rotor arm 31. The bail tripping nechanism 18 restores

I Y S ) b )




20 mounted to the first arm portion 31b. The noving menber: 51 is nounted in
t he acconmmodati on space 48 such that it is noveabl e approxi mately back and
forth. The switching nenber 52 is nounted detachably on the flange portion
2d such that it can contact the noving nenber 51. The rotor braking
mechani sm 54 has a braking nenber 65 to brake the rotor 3. The restriction
mechani sm 75 res Ql-xfet - | Lfromreturni.ng.to the
| i ne-wi ndi ng pOSF{I onﬁﬁﬁhagg%af?(%{# ng{}v{ﬁfﬁlgqi%res té%ssluﬁ 01%8%%&?%]&309% ACCAs shown
in Figure 3, . t oggl e spring meghani sm 50 i s di sposed inside the first
rotor arm 3&’}*}1§%Pr8§ﬁfe§§gg’ﬁém§?nf Pf f PERSEIHISHIPE which the bail arm 17 is
in the line-w nding position, and a second position in which the bail arm
17 is in the |inEwarehisiagogossictiomah viekhef tho i bais pupipog neadieaii sm 50 serves
as a nmechanismfor 5 holding the bail arm17 in the |line-w nding position
or the |inead8tRnsd Wih ARSkkfARd e&BSdihﬁgﬂéﬁhé Fel RS é&ﬂ} lipgd udes a
rod 55 and a coil spring 5r7. One end of the Pglcsi&g isgﬁter ‘g%dk%lgﬁ ith the
first bagl Sy M and. the other end extends along the first arm
porti ona%lb&%%g\?gi s%‘rﬁlg'%eg’i%dr ges the rod 55 outward. As shown in
Figure 4, the rogd. 55 includes an interlocking portion 55a that is 10 bent
toward the first B4 9§u€ﬁ@¥ﬁt$°ﬁ€ﬁmwa‘®s Qb Tetpmbraking mechanisme i | s
interlocked with the engagenent hole 40a of the first bail support menber
40. The rodawsrdghexwith haptessnbimventioss showingidheshanges i tha réEictiah stte as
intermedi ate position thereon for interlocking wwth the front end of the
coi | spri ngthsbailasnusepivoted; a bent portion 55c¢ at its rear end that is bent
slightly: A washer 56 abutting against the front end of the coil 15 spring
57 i's nmounted ONFighfe 10% Q' QEKbABNRY Rid: Ytk Aol ViewSdT alrB@tbholl fRBage

S o the

transmtted evenly $omthe front end portion of the coil spring

rod 55. qhe | ] [ | cti ui di sheet 34

bref or al y. e all SHAEbE etk BLLGHaRE B0 BEbAT o Roflihl s pBie 1

di sposed in,the.armportion 31b. The guiding sheet 34 includes a wall
portion 34a"WHH°® s bent such that it gui des and 20 interlocks with one
side surface of the coil spring 57. The wall portion 34a has a hei ght that
allows it to configute tlhs a|p&ft@|lgpttcp@pta.nmvaﬂﬁﬂw@elba&eﬂl@mtmgthch@iboi|
spring 57. Thus, the coil spring 57 can be conpressed easily, and the arm
portion 31lbtrippingonechanmyed acdredartichsvithahé seepnd egbodimiest «fohppressed. The front
end of the coil spring 57 interlocked with the washer 56 has a 25 snaller
w ndi ng di aitRestiont han the rest of the coil spring 82. Thus, except for the
front -14 end, a relatively large gap is created between the coil spring

57 and {fe rod Spiedhes r@faﬁreﬁ]zaréeh%l&igﬂiénﬁg%m aﬂaﬁiﬁg Hl%h%ﬁgf téé;?e%ﬁgor med

when the rod 55 chianges its position i1nside the coif spri te that

it is also ' rovi.de _a. bess portion. t confacts.the inner

peri pher al s‘%ﬁ%@g o%lgtﬂﬁeeregfabs@yﬁbdlgtl? 8%&5‘#33?%8’1%3% Seg?ﬁqt agimenfof thee oy e
portion that covers the outer peripheral surface of the base portion, such
that the baBESPOHIYERROMBf the coil spring 57 is engaged. Furthermore, it is
al so possible to nount the boss portion and the cover portion on the first
arm portion 31b Eigure khiatan ehleseegiclevatienabview offa methkringratmber qfdlieateblel to t he
pivot axis of the first bail support nmenber 40. For exanple, it is possible
to form an body-ishepedarpe ojithahé ssrond etmbedibestofkBe prekdmaseafiod;he boss portion
and an aro-shaped recess that engages with this arc shaped projection on

the fir®y arm poFiguf 4 hn eflrgdd elaflHeevieRO MRS BralkRb hhdibep iy Ot abl €. Thi's

toggl e spring mechanism50 is arranged such that the positions at which the

rod 55 is eﬁﬂ@gﬁgwtﬁé&%c%ﬂdre?ﬁbc}aﬁhént%?ﬁ%ﬁfr&seﬁ?i%?%ﬁoﬁo in the |ine-w nding

15 position an ne-rel easl ng posi are erent with respect to
the |lines connecting the coil spring 57. ich.i s the axis of the pivot
shaft), the cent lgf‘u%pl slistaPSPiaEﬁeBtcﬁ??gB%@é’ggnﬁt!ﬁvagﬂjﬂﬁltW%{tbﬁﬁreéﬂoém@) of the
first bail su p%rif'g menber, 40 (the axis of the attachment pin 39). The
position at SW%F § meRger ingeeordance mathidhe pegondh embeditnepbofithe pfesehe t oggl e
spring mechanism50 (the position at which the coil spring 57 is nost
invention; and '
-8-




20 conpressed). Thus, the toggle spring nechanism 50 can toggle the bail
arm 17 between two positions interposed by a dead point, can bias the bail
arm 17 toward both positions, and can naintain the bail arm 17 in both
positions. The dead point of the toggle spring nechanism50 is shifted
toward the line-releasing position. The noving nmenber 51 is, for exanple, a

wire made of a nPigake baizh cAGesdbetivhal MbRfevatiGRll vied6F 4 b8l ol iIGREaHA e bent
to 90 degree angles and point in different -15 directions. The noving -

menber 51 i §pERuiAkL ﬁ’l@cﬁaﬂﬁﬁ{ %raﬁ&r@id&mﬁ{[dﬂﬂ‘dg&&F&&f ﬁor@hgﬁttofgﬁen be noved
approxi mately back and fort etween a frrst position (W rawn position)
shown in Fi férs%g% ﬁgﬁld a second position (contact position) shown in
Figure 3 (bg. shown'in Figs 3 to 6, the front end portion 51 a of the
novi ng nenber 5 i nt_outward and engaged with a fan shaped engagenent
groove 40b for neﬁ)gif&g@]?lﬁsr(%w%@i‘l @Egﬁﬁkﬁ%@D@ﬂB@W’Bg portion 51b
extends along the first -armportion 31b, inward in the radial direction
with reshect to Bhlecteddmbadiments@fthegmasepbinyemtionSdillmofrire expbaitddew il
projecting part) passes through the guide groove 36, and projects inward to
a position wifececdtb tevdavirgs. &lvwilbelapparehtio thre 3BT Aktho art BREDANs 65 t hat
forms a part of the rotor braking nmechanism 54. The w dth of the guide

groove 36 i gisclou@BkhAt Eﬂé%ﬁ&ﬂﬁtg%sc&igﬁoﬁ iof;‘gi%tcﬁ{boﬁfmén%eo ¥ G BRG0P L
d dral Fo't

Therefore, the inner side in the r Irection o e central portion
51b of the ] | ui ded, pack and fort.h.al ong.the.gui de groove
36 as the bai \{‘bgrg?n %g SH{S\%‘E‘%‘! gn'}'ﬂémgﬁﬂeﬁ’r&%H%@F@ﬂ@l?f&tﬂgﬁ‘@ﬁ@glﬂ%dI e
portion 5l bzand .the curved portion 15 of the rear end portion 51 c are

gui ded backd%dﬁbé&‘%a B‘g‘iidr{’?%a?‘é &if e RlsEEs: on by a gui de nenber 67. The
gui de nenber 67 is fixeplll)_g/i coupled to the first cover. nenber 31 ¢, and a
concavel@roove 675 shorm in Kigegs Vend 20 stiinning treel inemcordmubepitit a prefétedc i s
accomodated therein is fornmed in the interior of the guide nmenber 67. A
mount i ng hotmbédimensoffthe presknt invehgorgimcides®hdiite § 4 redhitPauitropgabnel e 20
67b has, for exanple, a cylindrical shape and that is capable of nmounting a

push spri ngs@pormeR Hhdi@ 158 idtoSNhAY spdd1e:. %Qoﬁpéii%téﬁgiyfs&gﬁ&gég? in the

concave groove 67a in the conpressed state, and urges t portion

51 ¢ toward ' e i N wn_on t i.ddl ortion
51b of the ﬂn{g\r}f‘or?gbﬁngfﬁg%rl E@ ' pg?&@#@%@@%‘%ﬁga 1) T%%?%ﬁa}’ﬂ%ﬁ?' p of the
push spring_68 so th it,engages with 25 th uter peripheral surface of.
the niddle P ¥ otad fne *efﬁg“ﬁ’&%lﬁbff?@ﬁg@@fgl. eApoale s dispaged at they| ar
'arc-shaggd oncafve portion 69a is forned on the push nenber 69. The push
member REOftheroterdodbist eandie feely wpvediforwardiand backvtsed reativieso theback
and forth, and is provided in order to transmt the urging force of the
push spri ngra® 3. oNetedhatitiichandledris nounfettonethé lafi dd dfithe Webonit Dén Biute Brm 17
is in the line-releasing position, the end of the noving nenber 51 that is
i nt er | ockedamd éihthie highesidegersnin HEO@VE TARY thehRaR [ AMRIndinkdd G ciftgpar d t he

| i ne-wi ndi ng position than a |ine connecting the rear end portion 51 ¢ with

the pivot carlgr onehightRudide AMB LA bolYAL s to say, the moving nember 51
is positioned so that in both the first position (wthdrawn position) and

the second 10 po$q.t] . tact posiii ,.the |l ocatiopn where it |
interlocked wit hﬁ“%}te%ﬁé“g? R’Sé%%les gﬂeﬁkﬁ?‘fy%%’é}g %’aF%mc}He Pﬁ@%éﬁ*@e‘éﬂs de with
respect,to t .L.ne conpecting.the axis O of the rear end portion 51 c in

t he con%&actﬁﬁ%il‘h‘t?ﬂl Eg%ﬁiﬂwgﬁiéetsﬁ)abmor’fh? Frel bpdy@e vebirkssesvesitpendlpsest  bai |
support nenber 40. Thus, when the sw tching nenber 52 presses against the
rear end potheispacedn the igteripnef thordel body 2menber 51, the first bail support 15
.menber 40 can be restored to the |ine-winding position. In this second

posi tion (contacTheusl badyrde,is made of) forsxefplee awhlutieuni sy, and isRfhédn 51c i s
| ocated slightly inward fromthe outer peripheral surface of the braking

nb 65 R | T- f , th
ronber S5, Sl wnk s SORSAg I X BB TERE R TR 1

same braki ng power can al ways tal ne _ novenent of
t he novi ng nber. 51 varie lightly. 20 The switching nenber 52 is
preferably éﬁ%‘@%@nﬁo?%' h"gﬁ ﬁ@“g@giﬁﬁgmgacﬁeagaca%&eyﬁfaibaéy f&sin or

pol yacetal. As shown in Figures 5 and 6, the switching nenber 52 is

det achabl y #RsommQdaten areter frivgmmectarisax 5 andar escilatinm mechanigya baThs rothe 1 eel
body 2a fromthe |lid nenber 2b. A rectamgular cutout 53 is fornmed at the
portion which separates the reel body 2a fromthe lid nenber 2b. The

sw tchi ng menber 52 25 includes a cone-shaped cam portion 60 having two
obl i que surfaces 60a and 60b, a -17 ' -




neck portion 61 integrally formed with the camportion 60, and a brim
portion 62. The downstreamside in the line-winding direction (shown by the
arrow in Figure 6) of the oblique surface 60a projects forward toward the
rotor 3 nore than the upstream side thereof does. The ampunt that the

obl i que surface 60b projects toward the 5 dowmnstream side in the

i ne-wi ndi ngrich mecanih 3 FadsBfis théiatidddf (R hdnliR 0Blrb@KARS WithageTRDa. A
projecting tip 60c is the highest forward projecting point of the oblique

surfaces 60 3 3 . ?gqﬁ ‘IR o] Fo] rwand i s set such
that it excgse%sq}ﬂltoﬁgjﬂ3 E%E&ﬁgimﬁ%ﬁ%ﬂ t lgh%]g%ésémgéﬂfﬁ%go%%g%)ﬁ?g%%%n t he
rear end poption. 5L ¢, of .th i n nber 51 contacts the obljque surface
60a and pus%’gﬁp?ﬂé%@ﬁkﬁnqg’@gﬁﬁye g’oﬂ%gf?fﬁ’ﬁ%’%' ng]-c\ﬁﬁ’“hﬁi SHBETONGH. The
neck portion 61 iis sized such that it can be fitted into the cut-out 53,
and t he gapaibt Gddrica] ortion 25swe foasmed on theifremi of Bieires! ody Raandtheilid
approximately the sane as the wall thickness of the flange portion 2d. The
brim pord i omegbehdts Bherytindmat portiontZeas open tb diegfeont abdits tiiaeneres éksnpdlet i on 61,
and contacts the back of the flange 15 portion 2d. Wen the oblique surface
60b is provitgethaoftheantepdrtion 081 AsisBownid Figurel N8 n{RLBAS bRBvOISInhI 9N, even
if the rotor 3 is forced to rotate in reverse (rotation in the direction in

whi o the | 46t hREE Sl AW HEmBRY 0BRGN BhiGOSL 2ct s the

swi tching nmenber 52, the noving ne r'i’ppi ng mechani sm 18
i s guided snooth y_ the.oblique face 60b of . the swtchi nber 52.
20 The rotor bra |¥fng “ﬁgeﬁ’wgsrfgag%ﬁﬁ?(ﬁén{eﬁ@e;&wn@ 5,&;}{@15&%;09}?@ arm 17
has pivoted jnto th? | i ne-rel easi ng position. The rotor braki ng mechani sm
54 i ncl udes? ANy g} %aﬂif%@?‘“@ﬂlea’ﬁécﬂeW@BF@Rﬁerlgca#@%@rﬂlﬁs‘ﬁe %d on the
rmunti\rll\g}groove 2f formed on the base end of the cylindrical portion 2e. In
ot her dsAsshevimFigerest abd 6, Hwitchimpmemhérns2dederibéd bélewhii detachabippi ng
mechani sm 18, but al so part of the 25 rotor braking mechanism54. -18 The

braki ng menheuntes to theflanye stetlon 2d ar dlpdsitich Burabka thbSoibPitabhienitRfedine rotor 3
when the bail arm17 is in the line-releasing position. The braking nenber

65 is made Bdy MOaABRDRY themdbi SRR %gmggg%ﬁg%h%%.sem -circular first

braki ng nmenber 65a and a second braki menber 6 onstituent nenbers of

t he braking nenb . finr st d ,second br aki er.s a,and 65b
are made of an egggl??ﬁ%:n lfrla-liilg"}rf’azf ﬁlg’ OIS §EViRE Ics %?W?q?‘aﬁ‘g%ra hgaaﬁﬁ SB$

st yrene- but ‘ﬁii en%iru ber (SBR), acrylonitrile-butadi ene rubber, butadiene
rubber, isoi R ghandig,] wrappmierbnonymesatively jaifacesar Futhstrotatey ur et hane
rubber. The first braking nmenber 65a and the second braking nenber 65b are
pr ess- f13 t etbgetheowith ¢hediandlelshaft DOUMIaEnion @eatd 22hatbiesBeSWIth i f2& g@aber 66
nmounted on a groove 65e forned in the outer periphery of the first and

second br aki NOTREHRRgeAOR BdhubRDand N oR Rk HRHRES: Rnolclted tdEama drag

portion 65c and a plurality of engaging p rag portion 65c
frictionall A i r.QQVv f _and allows rotatign. The
plurality o?‘f@ﬁg‘g‘gﬁaﬂﬁp%tﬁﬁ‘%@ﬁ%gg’gg“eﬁ’g%gé%%ﬁt‘rg%Cteﬁtéﬁrpé’g}" ef’l"&aprS?tt n 51 c
of the noving.ne r 15 51. € engaging portions 65d _are gaps di sposed on
t he outer p@%nﬁﬂrér‘é‘eé‘fm?%geaﬁ;[g@ﬁ’&%@PCW,M%WP%@% drAgnE2o8es t hat-
engage with the rear end portion 51 c. In addition, tapered portions 65f
that i ncl i nRearivga4p andel 4B5g st thy pinionigsarsl 268 drealyaotatsblestliersona plural ity of

| ocations on the braking menber 65. The tapered portions 65f are oblique
surface?d t hat ar €h¢ oscitiating meghardem heoves duclead fonh tispool shaft 15 ¢hat ke 20
engagi ng portions 65d. The spring nenber 66 is a wire-shaped nenber that is

nounted in tApleraoy drdrechaisBd1i 10 thd\entd b theRB661N YhYchTh thidendedticnd
menber 65. Note that although not shown in the figures, a notch is forned

in a portiogdf4iddesRhl ARedRpaber 66 in order to mount it to the braking
menber 65. -19 As seen In Figure 8, the restriction nechanism?75 is

provi ded between 0 Ing,pertions.of the bail . 7 .and e first arm
portion 31b of tﬁégﬁ)&]gﬁﬁ%gm%ﬁi’ eﬁﬂ@ﬁiﬁ?@?fi?@s@?f%ﬁ&?&b%ﬁ?@ ﬁ;ﬁ?‘{l"i from
returning t .Lhe | i ne-w ndi n% rlﬁlsitjon when the bail arm 17 is disposed in
the Ii ne-r_e‘(’)% gﬁpﬁ@gﬁﬁﬁﬁ‘?‘ﬁﬁ,l artdiebatl ggadd is mounted en thecdrenyof the rotor unit

25 16 and pivotable between a line-releasing position and a line-winding position. The
-10-




5 when the rear end portion 51c of the noving nenber 51 reaches the

projecting tip 60c of the oblique surface 60a and pivots the bail arm1l7 to

the line-wi nding position. As shown in Figures 7 and 8, the restriction

mechani sm 75 includes a restriction pin 76 that is nounted in the nounting

hole 37 of the first armportion 31b, a coil spring 77 that urges the

restriction,pi i -bal I 7, a.pushin ortion, 78 10 that
b8l FippderfuBaflah R SRmBHT BroBP it 1 BN AR Kol

is provided on Irst bail suppor e res %in 76 is

preferably a .netal- pin ing.a |large dianeter contact portion 76a and a
smal | di ane?%fﬂ%Pph ﬁ%ﬁﬂ%‘?‘%&eﬁﬁgﬁgﬁ%ﬁﬁoﬁ&. ei}nﬁ“ WIngMEMREtien; | spring 77
contacts with the stepped portion between the contact portion 76a and the
spring mounting peg¥tgimitels indudescaeylindieal portipn 30sa fist prswatmailoamdia t he
outer 15 periphery of the spring nounting portion 76b, and urges the
restricti onsgspmd Gortapmed2d Theeylindridal partibn 30 peotntakrithe rebDbodii sadshi ng
portion 78 has two oblique surfaces 78a and 78b, and is fornmed to project

toward the EdnrstatefrealPabihd®thedbool e 15N ThE fs totdf MPPI dddGhe SkBnd S to be
pivoted fromthe line-releasing position to the line-w nding position, the

pushi ng por iyl e Hr5003 8pddhe InP Athd: A hOs WA (i'tnd LGBNRIRTigver the

20 restriction pin 76 an e restriction a poin ich the
rear .end posti 51c .of .t he. i n er . 51 reache he .projecting tip 60c
of the obl i%@jeﬂgeu?y%g%caéﬁg.ﬁw%’\rbemgﬁ%ﬁ&?q fé’&Flag}PSgﬁa%i%%\ﬁq‘f}%w et%Qa, t he

pushing portion 78 is positioned upstreamfromthe restriction pin 76 (the
pi vot di r ecE¥BRISRE uppdloyyangire aad foabe integral mathresrleatbehg posi ti on,
and as shown in Figure 9b, passes over the restriction pin -20 76 at the
poi nt in which tAdronbygllé3dpfirmyd mbihkdrontof 6 cylasitieslspottien 3k add pbosst when
pivoting to the line-winding position. Referring to Figures 3a and 3b, in
t he bail0 t r pafibnd3adis\oraeedlifl thotdtgf e@ fdht WallS3 M sushtHag: & dgelca isPri ng
mechani sm 50 can be toggl ed between a first position shown in Figure 3a

and a secongheReskt bfQhe E&k@%rﬁdﬁ ﬂaggoﬁhgﬁm{r 8 11;21‘6:??%}}?39%%% g%% Loklesponds to

the Iine-w nding position of the arm 17/, position
corresponds Il ne-. sin 0S L} f the Ll ar. . Furthernore,
the rear en%kﬁ%% |gﬁzggp%§%f§¥‘%gﬁﬁ@?mauﬁQWﬁ%rk' tggi%MPﬂg§}é§ﬁgﬁg gui de
groove 36 apd nnvigﬁ&§%$ aqg fg{th gﬁtmeen the first position (wthdrawn
posi tion) sHSROF ot gpthg roghwall Ré. daewryrigeretithe avindaiselavttigsosi t i on)
shown in Figﬁre 3b. The first position (w thdrawn position) corresponds to
the |i ne-wi #Yisgvered by péird eaver membendlasecond position (contact position)
corresponds to the line-releasing position. In the second position (contact
posi tiolf), the rAsshewndinfigtricon td4, the ffst biiserond figorEBABSN ahd 382Ngages with
an engagenent portion 65d of the braking nenber 65. At this tinme, in 15 the
rotor braki ﬂ:ﬁpd&ﬁVﬂg ehobdtle BEMAtBEOTdUoBhecBoR POrtioR§ 3 Y Ald Y, Al 65 rotate,

the rotor 3 is braked because the drag portion 65c frictionally engages
with the nvgﬁgﬂpgﬂgﬁ ol ddi st 4 in.the secon it cont act
position), when the c?@%ﬁ%razl %ngrgrzgt%defcifgt\?\ﬂdﬁe%g Cﬁ’gﬁfdﬁ%‘g‘i&??i‘i 2

| i ne-wi ndi direction, the rear end rtio 1 ¢ of the 20 mvi ng nmenber
51 strikes %ﬁﬁg?FﬁﬁgthPPaﬁ (@GgﬂﬁFBgH@agﬁﬁi%ﬂ?ﬁﬁmﬁﬁaﬂéﬁpgﬁ’ r ot at es.
Further, the ving nmenber. 51 is pushed forward toward the first position
(W t hdr awn ¢ PR e reaf o theneylmdical pprfion 30y dihg finst and seqead afm potionsli ng
position at the point the toggle spring nechani sm 50 exceeds the dead

poi nt. 24 tHibsand32b cunieeureardrnd tkend fuwatdofrarh ¢he fist andcdeban] @nnecdtidnof t he
restriction mechanism75 is released at 25 the point that the dead point of

the toggl e mtiome ool 304.SThEArst andseeetdleser mémbersAd c 2RO bdveFitgure 2,
areverse rotation check nmechani sm 70 for bl ocking and rel easing the reverse

rotati on of opor@indlor ottt g P ST G HENIA aaKl D8 LAl ABREH On 30 of

the rotor 3. The reverse rotation check nmechanism 7 as r ertype one

way clutch r he reverse.rotat.ion.of rqtor 3 by

swi t chi ng t'he %I%Ieﬂ&/a%dg?%t ghgggiq\i\%gae%ecgﬁgwgtquﬁoré?%%elaﬁﬁggga fién~per ati ng
d hetween the first_rotor arm 31 and the

state. The spool.4 is di.spos
second rot Olf%Pmeci in smooth cn‘tpumf%rentml continuation of the cylindrical portion 31. -
-11-




arm 32 of the rotor 3. The spool 4 is nounted at the fiont end of the spool
shaft 15 via the drag nmechanism 71. The spool 4 includes a bobbin trunk
portion 4a to wind fishing line around its circunference, a skirt portion
4b formed integrally with the rear 10 of the bobbin trunk portion 4a, and a
fiont flange portion 4c fornmed integrally with the front end of the bobbin

~trunk portion 4aTh&fxst and foh@fed partloR B HORAIBbI A fophed REsnfRed W 11 be
descri bed. When casting, the reverse rotation check nechani sm 70 bl ocks

reverse rot g - hatl.. } I y hand and
tripped int g{;ﬂtt%ga%n ?ﬁ%%%%%ﬁﬂgw%%?ﬁ O%!OII’T.I.(?I{S?&%%%& ??ﬁag (glé)’ﬁg%(?m 17 into
the line-re inag position causes the first bail. suppor.t. mber 40 and the
second bai | l@ﬁ%@o‘?@%@ﬁ@éﬂ% 48P ]‘S’?tlwﬁel?) SB‘XE%(%@% Eﬁ’s"(’.‘}n{‘ 2HRShyaj |
tripping msi,ﬂagi sm 18 assunes the second gositi on shown in Figure 3(b).
Then, in thely BE ARG ESCERC B AYHPRYS Hrsandi3Re fpme psmgotheurvedtony epdinsds over
the restriction pin 76 when the dead point of the toggle spring nechani sm
20 50 iS5 exteagutbn whern theyardetinhecedioltiie bylimndiicalppeibn 30. cApdimrdsiid-anél easi ng
position, fishing line can be easily rolled off the spool 4. Wen pivoting -

fromthis | Beareifordicdgnpas bbwions 6f KoM of 1he ewb SbARS1NYpHAEY 3 19knd BB
rotation of the first bail support nenber 40 causes t%e rod 55 in the

toggl e spri Mﬂﬁe&b@mﬁ?}ﬁﬁﬁ 9119!;1&63529. Fulh GO HIY faﬁid%%&ﬂd%‘av%irﬁaﬁﬁéré)“ in

Figure 3a while retreating 25 gradually, thereby assum ng the second
position sh j My AE I n I,S. $l tion, -22. the rod 95 retreats
until it crggaé{gr%zﬁézggéergggg%l ?S%gﬂgﬁé&lﬁf)@s@e@t‘?ﬁgcﬂl@ 53t FE€ the spring
force of thﬁ][eCOifl spri n%ES 4t‘)?ushes t he rod 55 out, whereby the bail arm 17
swi t ches t oTPHRL| ARECTETEadation sBei48ils frrmsd beivesa the fipkgoverpemher Ylor ce of
the spring. Wien the dead point is crossed, the pushing portion 78 of the
rest ri ct9 onthedissieneeetips pertivnSde, apddhe fitsbamepentipnBillan pin 76 and restricts
the bail arm 17 frompivoting to the |line-wi nding position. At the point at
whi ch the pushi n4 firertiedlr supforbaembassed naidied fieotal§ s hEbitan pin 76, the
restriction pin 76 will rapidly strike the first bail support nenber 40 and

generate a siecudcrereWh@Inidd s thdiidst RAGP ok aq%b.vt se%hBanHﬂ?iglu}ég%'aﬁ‘ﬁueQ%

position, the rear end portion 10 51 c o movi ng menber 51 engages with

bei ng pi vor o8 apsane At gfons 36 g AL b 4R A e BBk BB at e, cne

rotor, 3 is praked beca e, dra ortion 65c fizctiopally engages with

t he nounti ngfsg%v%‘%?%‘ﬁﬁn&?ﬁ}%géﬁégwwﬁ&ldﬁ%‘?ﬂ"ﬁ&@ €5 & MOy&E Mewpber
graspin thg fishing line wth the 15 index finger of the hand w th which
the fisht ng>t Ggssrbe &eth)\NﬁgwhaHit@pmgmbmnmlgi The myuhiizghdle 37 bhemsed
with a high degree of nonentum due to the weight of the tackle. As noted
above, the tsafrictian methanism 78 §tee Figueel 8 Jothatt ib encuagidrth@tinabat seBati oater 5, t hus
making it difficult for it to turn fiomthe |line-releasing position to the

| i newi ndi ngrepietantd wrthe BS1 At €7. TSbdssgs b2 BerbRBohaneles thatsere@tat ed in the
| ine-wi nding direction while

mount pivotably the first bail support member 40. A second bail support member 42

is pivotably mounted to the inner circumferential tip of the second rotor arm 32b.
20 The first bail support member 40 is attached to the first rotor arm 31 by way of
a threaded attachment pin 39 at the boss 38 of the first arm 31b. The attachment pin
39 is made of a bolt with a hexagonal hole that makes it difficult for fishing line to get
caught at its screw head.
As shown in Figures 3a and 3b, a line roller 41 and a fixed shaft cover 47 are

25 mounted to the front tip of the first bail support member 40. The line roller 41 guides
-12-




the bail arm17 is still in the line-releasing position, the rotor drive
mechani sm5 rotates the rotor 3 in the |ine-w nding direction. Wen the
rotor 3 rotates in the line winding direction, the bail tripping nmechani sm
18 restores the bail arm17 to the line winding position. -23  Wth this
type of rotor braking device 54, when the bail arm 17 pivots fromthe

I i ne-w ndi n h i ne-r in Sid i t ear _end portion
51 ¢ of thegrsrl@@ﬂl%é%\:&lr}%g?&o%% g?‘g{%"ﬁ‘g%}%g‘ﬁ""t" e rlgtjit&‘?:'&)gj t@ﬁgﬁﬁi’gﬁ\ﬁmﬂ?ﬂan

engagi ng portiaon d of the.braking nmenber 65, and when the rotor 3 and the
br aki ng nenﬁ}?p%g’égqsﬁ‘fdglfaé‘, ¢ e tollert! mterpossd Hicesbeuseny dbe Hiperallendl &5¢ | s
frictionally engaged with the nounting groove 2f. Here, the braking of only
a portion ofotethEly Boeptedtofhe fronitip oftha first bail sunpoet merloar 48r fThbdced steftt he
drag portion 65c is rotatably and frictionally engaged with the nounting
groove 2f, eonbr#fiés shapdd lilg £ dufarencdannbaihgbishdrgadd bipc ausgl 4hpmed By 3 1S
braked uniformly. 10 ALTERNATE EMBODI MENTS Alternate enbodi nents will now

be expl a§ nedendin} # wit9/idth ah AEpOkMAAULENAPE & HEAbebienlthd ) ofiRd te
enbodi nent s, tthfggparts of tﬁ% alter nateperrbodi mgnt thaté%?e iggh(??%aa to

the parts o j i j J e sane _reference nuneral s
as the part EO‘E) QE,' %%& @%rsgémgﬁfbagg%\#t&%%e‘gjv;ﬁg Iirrﬁ}eangégcé’ F%ﬁﬁé‘ﬁ%"“&% t he
parts 15 of _the secon odi ne t ha re jdentical t he parts of the
first e@odﬂ?&ﬁ?rsr@fngéﬁgﬁ?g‘%aﬂ Bf‘ﬁ]ﬁhﬁg@iﬁ %Bthﬁ%dtsgl?ﬁe%‘jerﬂﬁ t he

af orenmentioned enbodi nent, a front dr a%p%ﬁ_e of spinning reel was used as
an exanpl e. SHRsHBYRthe bei arm 1 dswhich pidenthe dishingding to thgepe@d. iThetbiad apmi |
tripping device of all types of spinning reels that return a pivotabl e bail
armto the 20ciibepiviptadbeyepons line-emindsigplosition shovaain fgag 3(a)padslingri ng r eel
or a lever brake type spinning reel. (b) In the aforenentioned enbodi nent,

the brald ngremm@rpoﬁﬁohmedwmﬁﬁigmesmmﬁw B& ofdr v BeditlbDg er 65a
and the second braki ng nenber 65b. However, "the braking nenber 65 may, for
exanpl e, inghduslg, one menber or a -24 plurality of constituent nenbers.
For exanple, a thin netal plate spring may be

The bail tripping mechanism 18 is disposed in the accommodation space 48 of
the first rotor arm 31. The bail tripping mechanism 18 restores the bail arm 17 from
the line-release position to the line~winding position when the rotor 3 is rotated, and

15  maintains the bail arm 17 in these two positions.

As shown in Figures 3a t0 6 and 8, the bail tripping mechanism 18 includes a
toggle spring mechanism 50, a moving member 51, a switching mechanism 52, a rotor
braking mechanism 54, and a restriction mechanism 75. The toggle spring
mechanism 50 is mounted within the accommodation space 48 and is pivotably

20  mounted to the first arm portion 31b. The moving member 51 is mounted in the
accommodation space 48 such that it is moveable approximately back and forth. The
switching member 52 is mounted detachably on the ﬂangé portion 2d such that it can
contact the moving member 51. The rotor braking mechanism 54 has a braking
member 65 to brake the rotor 3. The restriction mechanism 75 restricts the bail arm

25 17 from returning to the line-winding position when in the line-releasing position.
13-




‘press-formed to formthe braking nenber 65 from one nenber. (c) In the
af orenenti oned enbodi nent, the braking nmenber 65 is press fitted to the
nount i ng groove 2f by means of the spring nenber 66. However, the present
invention is not limted thereto. For exanple, as shown in Figure 10, the
el astic force of the braking menber 65 itself may be used to press fit it

to the mounting os@BY®n &f Fight §ﬁ@mg%esfﬁ19gﬁ1@&aﬁi9mts®i§éis &J&Ei&fi@é&hgg menber
65 includes an annul ar plate spring ©65g on which the dras portion 65c is
formed on t i i f . Further, .t r aki ng -menber 65

i ncl udes a gﬁﬁﬁgpf?§9§¥a§@§%¥%%_.%ﬁgh%gﬁgﬁﬁn§¥%@Fﬂgﬁﬂﬁﬁfwwg76695 ®peri phery
of the plat sptigﬁ Gngthat radi ate outward in the radial direction. As
shown in Fi §B?‘é“11 ngPREtion #nd a$p¢and positign ins which s babl aymal 7 in imthedingt  nenber |
and includes a cut-out portion 65k that is cut out therefromin an

appr oxi mat erdeshggesitian Thé & ggleabing Ridchhiins 50 esrt®thsiathechanisator | ar shape.
The projections 65h are spaced 15 apart from each other on the outer

periphery ohollditf tRb BiasPI 7 ﬁﬂh@ﬁﬂe—vﬁﬁ&‘in? B?ﬁﬁ&%%@ﬁﬁé—rﬁl%é%iﬁ%@ésﬁ%@ t hat

engage with the rear end portion 51 c o e noving ne are formed in

(he 920 | THELURLAE rRLALBLL L 20, 0L G CShop s ooy .8 F1 aur s
(e ULl DRI RIS, Bl e PLAL S Sprid 200,15 bEnt ouEr 0 Lhe radia

the first bent portion 65 and extends along the rotational shaft X of the
rotor 3, an@Xienrds aiengthe &pt pmgperignidib: Ahe ceihbmicfdmrgeswhernd Heoutwartdt bent
portions 65i are forned on the braking nmenber 65, the tips thereof bend
toward the flangéspbown orFigare 4T He rHd 55 indbaies ap aitéricekingGlirticshattha isecond
bent portions 65 are forned by press formng. In addition, as 25 shown in

Figure 165, bbe thwalitROGRERRES upBSHt nfenftRf A8 dudhth i@ FrdnP¥&T L StefodhaRgmhen

-25 viewed in cross-section, and includes the plate spring 65g and the

first and s } i i r he, ove |. nunber of
parts can bg&%@gf%g%hbg‘%%9%%9%%%%?5‘%%88 'ﬁ%ﬁ%ﬁ%%%@oﬂ@o member. In
addition, ag wn in Figures 10.and. 1 1, . an annul ar petal ring nmenber. 80
(an exanpl e’ futh(és %%%Ecg@ﬁ@&?tf”sf‘? lfﬁ?%H‘t?rHleBJéf“i/%Hl STEYRE ng menber 65
and the flan?e portion 2d. As shown in Figure 13, the netal ring nmenber 80
i ncl udes a w%#%%%gwl&thﬁcﬁwgh@ldsqféb@@plbméﬁsmwl asrmlbenp poitiont58¢ eidisar d t he
i nner periphery thereof. As shown in Figures 11 and 15, the inner dianeter
of the baserqaoend bat igbentisbightiyn gb eveshadécibpiing iagaingdlee frontfend wthesiailh t hat it
is approximately the sane as the

— 15  spring 57 is mounted on the interlocking protrusion 81b, so that forces are transmitted

evenly from the front end portion of the coil spring 57 to the rod 55.

The coil spring 57 is guided by contacting a guiding sheet 34 preferably made
of a synthetic resin such as a polyamide resin that is disposed in the arm porﬁén 31b.
The guiding sheet 34 includes a wall portion 34a that is bent such that it guides and

20 interlocks with one side surface of the coil spring 57. The wall portion 34a has a

height that allows it to contact the lateral portion and the base end of the coil spring
57. Thus, the coil spring 57 can be compressed easily, and the arm portion 31b is not
damaged when the coil spring 57 is compressed.

The front end of the coil spring 57 interlocked with the washer 56 has a

25 smaller winding diameter than the rest of the coil spring 82. Thus, except for the front
-14-



10 outer dianmeter of a projection 2h that is fornmed on a md-portion of the
outer periphery of the flange portion 2d. Further, the inner dianeter of
the tip of the tongue-shaped portion 80a is formed such that it is snaller
than the outer dianeter of the projection 2h. Here, the netal ring nmenber
80 is retained by the projection 2h by being pushed in such that the

t -sh I: th j ecti 15,.2h th t al
i ng. menber Bboreeidy Pl EhSF RESe Kby Bt llBhe SEmTemdTE ven i1
th [ ROrt| t.h , [ 2d in which th | body 2

and Che || d BB et inEng g Bt Fog AU TTIsa I HOIOHOS easse et al 1| ng

menber 80 on the flange portion 2d can prevent the first bent portion 65i
from get t i n§oTaside fherded spring 8h Dotertharit is atso(pupsilils te hrowideiaboss gur e 16,
t he braking nmenber 65 may be constructed to include sem -hem spherically
shaped fi r spordiod thee contactsrhetinmes pbiithetal dufiiun of eieectnsh puitiod of R ddilagrmer ti on
65c on its inner peripheral portion, and an approxi mately Cshaped third

menber 65n Shair alchvapRYidetatvers %ﬁ@@!téiﬁﬁ?ﬁéfgﬁsrurﬁ@e bf¥e Iggge orthtér! %&ﬁler al

portion of the first ‘and second nenbers ‘651 and 65m an ress-fitted 25

thereto by i 1.C: oy : fiks nd_secqnd .nmenbe 651 and
65m are, - Z{élﬁ g?geeé(%ﬁn%’féfﬁ%ﬁ%éLﬁ%ﬁ%@%%@%@i c %Pfeaﬁ 1%ﬂ§%p‘%§§ﬁnfeubber,
and are pre}?s fittt dtéto t he cirgular nounti nrgg{geiﬁgove 2f by means of the
third menbef® BEH HHRPSE RPN ARAH COBEPQrdon,0 StAER; IOgfIGRetibesoch thay

i ncludes an_annular plate spring 65g to the inner periphery of which the
first and sBE¥BYohaioHed an g9y thans ehtodherpivat axs Ogﬂhdﬁast%iilsumlrﬁ ty of
proj ections 65h provided on the outer periphery of the plate spring 65g
t hat radi at meobendd. dFirexampley #dk pdssithlerto dbrimom arbhshapédproptiionsn fizhagy e
spaced apart from each other on the outer periphery of the plate spring

659, antD t heurieg agthedoss A% SEarBRE-shBRld BRIAHR YhdaBed WEh fifi@4rceNd portion
51c of the noving nmenber 51 are formed in the gaps 1n between the plurality
of proj ecti : Qﬁﬁﬁj PR I rmed separately by
a drag port?l%gé%g%&gglbﬁﬁgdﬁ@?t a rEs}(g%ond ((r?rés gl}lésl?eéégbzé%&)%r% and
engagenent B%Eab%ns 65d of the third nmenber 65n, and thus the braking force
of the braktng nember 65 can be precisely set and made stable. According to
the present invention, the proj ecting portion of the noving nmenber in the
rotor braking deVlis&ossle springanschamsy SOdenraiggd sech thptithe poitinns abwhichs
portions that are provided on the braking nmenber, and the drag portion
fiictionall theaod ) esengegad wittetht fivsttbajl soppostmedhibéd v inaied line+ntin al | ows
rotation. Due to this structure, the braking force can be stabilized

becauseqj4 he l i i my braked over its entirety. As used
her ei n, 1% hep(?%‘ﬁd(;%d% |%_5%:1??S%[réaé0%{hé)}l g~ &‘?%%%FV , r?sé’g?t\kﬁﬂﬁ,lmzfﬁove, 20
downward, vertical, horizontal, below, and transverse" as well as any other
similar direnneetingthe eeihpringr5dr(whech:ip dieeaxisi afdle pivnssheft), shaieeniraleposifivnpped
with the present invention. Accordingly, these terns, as utilized to

descri be t hef the baerind] andahé ot sho @ df he firsdbail BigloetnEmbatdo et Risbrdevi ce
equi pped with the present invention. The terns of degree such as

"subst anti all. Vi 1 YS! " roxinat.el y" .as 25 used herein nean a

r easonabl ea%%ht%‘% 05 ?gﬁelv%ggit ?g%p‘ggf?@?%% W:%%h t?’fy:%edlqeér"%??ﬁcgﬁs '?’ﬁ&?a‘ﬁf‘%m-(g? end
result is nﬁ% siggni ficant hgmchgggt d. These terps shqul d be_construed as

i ncl udi ng a§&048k FRERe rechpnifra 20{the positign at whichdhs ¢qikgpring Sy Mosthi

devi ation woul'd not negate the nmeaning of the word it nodifies. This.

appl i catl oncanmrssder ihesi thy taggle ppiag ssshamisne AO capiwigeledhé bail aos17 JP2002

between two positions interposed by a dead point, can bias the bail arm 17 toward
both positions, and can maintain the bail arm 17 in both positions. The dead point of
the.toggle spring mechanism 50 is shifted toward the line-releasing position.

The moving member 51 is, for example, a wire made of a metal such as

25 stainless steel, and its two ends are bent to 90 degree angles and point in different
-15-




5 249255 and JP2003-084896. The entire disclosures of Japanese Patent
Application Nos. JP2002-249255 and JP2003-084896 are hereby incorporated
herein by reference. 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 nodifications can be

made herei n w t.hout~depar.ting romthe 1 cope LOf the inv i 0 s, defi ned
in the app_e(ril1 ec%w%#a}*lﬁesr%ﬁagtr%&b%%}s ‘Pﬂ‘é“q‘?‘ﬁ?‘ég’&fﬁa aﬁ’@?@ﬁf"ﬁﬁ]&)’%‘&b&‘q he
~enbodi nents. accprding. to the present invention are provided for the

pur poses of Hicfq gg{n,oggq ’Ei?i’r??ﬁp?%)é]?ﬂfkﬁ&@ forgh between, fipsh pesitiam (withdtawiy t he
invention as defined by the appended clains and their equivalents. -28
VWHAT | S CLApegitipn) shovin imAFigeteci(a)omd leisagpndeposition {eontagt pesition) showesl  t hat
brakes a rotor rotatively nmounted on a reel unit of the spinning reel in

response t oFgupd 3(b). i AgstafvnainiFagd 3 ré tlid@éntehd pbBiod Sl Weetheandvitemembet Ng
position and a line-releasing position, said rotor braking device

Conpri si §9: 5RisBU AdwHRIRR with £RMRh&EdlRd ' A0rPREmEd AAvi ded on
the rotor so }’;ISS to be rmvalflng etvt/een a ff%r%st %oésélﬁlteli;lo ?ﬂ%t corrg('{sponds to

| me- r of os g vgRn S B, X RSB RSl Theet Ry B BB abover d ¢ ne
reel unit when Sﬁgd .MV Hﬂggﬁefgglg{%‘ég in the 10 second pasition; and a

braki ng nmenB¥FOR ALP: Pyied cHER P Tesneat 19 R i ty of engagenent
portions; said drag portion frictionally and relatively rotatably engagi ng
with the reel unfreargaf ogian dici(ayexampdnetreiesting put)passss thepughgheg wit h
said projecting part of said noving nenber when said noving nenber is in
the second paideé gicome 36aind ptisjeds ibvapdtd 4 positiei whiert iti vetlapsaliply withed agai nst
the reel unit when said projecting part of said nmoving member engages with
one of s@i dbRRERILEHEBY: 6B TRt O a part of the rotor braking mechanism 54. The width
of the guide groove 36 is roughly the same as the diameter of the moving member 51,
Therefore, the inner side in the radial direction of the central portion 51b of the
moving member 31 is guided back and forth along the guide groove 36 as the bail arm
17 pivots. The outer peripheral sides of the middle portion 51b and the curved portion
15 of the rear end portion 51c are guided back and forth and in the radial direction by a
guide member 67. The guide member 67 is fixedly coupled to the first cover member
31¢, and a concave groove 67a that is curved so that the rear end portion 51c is
accommodated therein is formed in the interior of the guide member 67,
A mounting hole 67b is formed in the guide member 67. The mounting hole
20 67b has, for example, a cylindrical shape and that is capable of mounting a push
spring 68 made of a coil spring. The push spring 68 is mounted in the concave groove
67a in the compressed state, and urges the rear end portion 51c¢ toward the braking |
member 65 by pressing down on the middle portion 51b of the moving member 51. A

push member 69 is mounted on the tip of the push spring 68 so that it engages with

25  the outer peripheral surface of the middle portion 51b of the moving member 51. A
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2. The rotor braking device for a spinning reel set forth in claiml,
wherein 20 said braking menber is annular in shape, said drag portion is
formed on an inner periphery of said braking nmenber, and sai d engagenent
portions are forned on an outer periphery of said braking menber. -29 The
rotor braking device for a spinning reel set forth in claim?2, wherein said

braki ng nmenbehi-difculRdf-Hapéd Rlndadd aﬂoHYorPt%Qaqg?(?r%r%eggﬁ?{l)e ]ﬁ%ﬁ% er$9d TR d

plurality of constituent nenbers are press e reel unit by a 5

spring nmenb r [ 4br aki devi f a spinni r.eel according to
cFai m 1. wnerd RendET RS R B BbarE 5 ot Bithg et Lo dr fa&g.h @
nmovi ng nmenber. being 10 bent toward a vicinity of a pivot center of the bai
arm such ¢ had B BB Bkt istrasaiths vging forepafdhepushisering 68 taar m and
is rotatably supported by the bail arm a rear end of said noving menber

bei ng bent ﬁ&mlnddl@qrmra fbosfBitientky.s of the rotor and being supported by the
rotor so as to be novable back and forth, a portion of said noving nenber

bet ween Sai d froWheanhe Bdilarfiai Tis i fe 18R RRARE pHLiBH FRIRIDIA e fBviagt end
along 15 the rotational axis of the rotor. 5. The rotor braking device for

an"ol ast i o EREESST debhaheunotn b BHeGeR S0 fopes et SATT br aki ng
menber is press fitted to the reel unit by the elasticity of said annular
menber. 6. erd Bedinepvindingpagiion dlanf alinexcanppetivigribe reemdndgwrtidmof tdwitm ¢l ai m
5, 25 wherein
the pivot center O of the bail arm 17. That is to say, the moving member 51 is
positioned so that in both the first position (withdrawn position) and the second
10 position (contact position), the location where it is interlocked with the first bail
support member 40 is on the same side with respect to the line connecting the axis O
of _the rear end portion 51c in the contﬁct position (see Figure 3b) with the pivot axis
of the first bail support member 40. Thus, when the switching member 52 presses
against the rear end portion 51¢ of the-shifting member 51, the first bail support
15 member 40 can be restored to the line~winding position. In this second position
(contact position), the end surface of the rear end portion 51¢ is located slightly
inward from the outer peripheral surface of the braking member 65 at the front end
surface of the braking member 65. Therefore, the same braking power can always be
obtained even if the amount of movement of the moving member 51 varies slightly.
20 - The switching member 52 is preferably made of a synthetic resin, such as a
polyamide resin or polyacetal. As shown in Figures 5 and 6, the switching member
52 is detachably mounted on the flange 2d at a portion which separates the reel body
2a from the lid member 2b. A rectangular cut—out 53 is formed at the portion which

separates the reel body 2a from the lid member 2b. The switching member 52

25 includes a cone-shaped cam portion 60 having two oblique surfaces 60a and 60b, a
-17-




-30 said braking nenber further includes an elastic annular plate spring
and a plurality of projections, said drag portion being formed on an inner
periphery of said annular plate spring, said annular plate spring having a
cut out portion formed thereon, said plurality of projections being

provi ded on an outer periphery of said plate spring and extending radially

outward the | : J.E:Faq | lsections..fo en enent. tions. 7.
The rotor b?g‘%ﬁr?éh(gg@f%g ob’fg&%%% ‘ﬁ#ﬁjﬁfg“' c%ﬂenelF0 §’tsl(];e gqufl?%%ﬁﬁl?:téf)%gg, wher ein
10 each of i lyrality .of, proj ections i.ncludes a first bent portion
which is a Eﬁ?ﬁ?‘gﬂéﬁ S1G%, E%ﬁf“éf‘gmdﬂg.‘i}‘eﬁﬂ?‘%\&ﬁ%wgﬁ %{ﬂ%ﬁffié‘ﬂrﬁﬁhery of
said plate spring, and a second bent portion which is a portion bent froma
tip of sai doagﬁhﬁ lighesqurfaes @Qaqmoiests derwanditoarashthe aotons atdre than tiehafstreat t he
rotor. 15 8. The rotor braking device for a spinning reel set forth in

claim7, fusidhérerefupes. sihegmanntthatithaobliqeserfacesdeirofetia toward dhes pos ed
bet ween sai d braking nenber and the reel unit, the tip of said first bent

portion dei dowhardam!seih the NR-wERingd didctidhANess M RE RHRIHIGuESHRRE 1S

mounted on the reel unit. 9. The rotor braking device for a spinning reel

por L1 ons pr oy Bk PRy BRAP (RS s SRSk TR B pout R BB, T O

portions projectin ner peri ring

menber. -31 spiAni n eel , ¢ rising: .a hapdl e; reel unit
rotatably sﬁuﬁga(])c% ?@gﬁn@aélaﬁ’ aﬂ'g %Iflb‘émg@étrprgﬁgtﬁ P ’étsefag“&’ ¥t tof sai d reel
unit so as to be rotatable about a rotational shaft, said rotor including a
rotor unit, xpeR%s the ded neuirel dhe toaels SPraEoaisa 3 when the rear end portion

51c of the moving member 51 contacts the oblique surface 60a and pushes the bail

10 amm 17 toward the line-winding position.
The neck portion 61 is sized such that it can be fitted into the cut-out 53, and
the gap between the cam portion 60 and the brim portion 62 is approximately the
same as the wall thickness of the flange portion 2d. The brim portion 62 has a cross—

section that i‘s larger than the neck portion 61, and contacts the back of the flange

15 portion 2d. When the oblique surface 60b is provided and the bail arm 17 is in the
line-releasing position, even if the rotor 3 is forced to rotate in reverse (rotation in the
direction in which the line is reeled out) and the moving member 51 confacts the
switching member 52, the moving member 51 of the bail tripping mechanism 18 is
guided smoothly by the oblique surface 60b of the switching member 52.

20 - The rotor braking mechanism 54 brakes the rotor 3 when the bail arm .1 7 has

pivoted into the line-releasing position. The rotor braking mechanism 54 includes the

moving member 51 and the braking member 65 mounted on the mounting groove 2f
formed on the base end of the cylindrical portion 2e. In other words, the moving

member 51 is not only part of the bail tripping mechanism 18, but also part of the

25  rotor braking mechanism 54.
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rotor unit for pivoting between a |ine-w nding position and a

l.ine-rel easing position, and a bail tripping nechanismthat is nounted to
said rotor unit for fumng said bail armand includes a rotor brake
mechani sm said rotor brake nechani sm being for 10 braking said rotor in
response to a pivoting of said bail arm said rotor brake nechanism

i ncludi ng, a novIxgbrakinh efenibents issproeidpd grbrtier t6 dirdkehié fotaioMoR it pfop8i ded on
said rotor so as to be novable between a first position that corresponds to

sai d |ine- wiyRgli fAg bR Sivk 19 Atfe ﬁné?&&@?lgg)gﬁﬁﬁﬁ.oﬁhéﬁrakﬁggnéﬁ%& gsRends to

said line-releasing position, a part of “said noving neffber projecting

toward said._r i ‘\g@'? i ving 0e r is.i.n sai econd position;
and a braki%lagefrééfntg@rrﬁ? a inﬁl@{dg%%gangp Pgﬁnrﬁgyﬁ?%ﬁcﬂ?%rﬁ&%ﬁ gty of
engagenent portions, said dr ortion frictionally and 20 rotatably
engagi ng W E‘ﬁm%"éﬁ arﬂ@é@ Sﬁ?ﬂn@i’%&%nﬁp@%ﬁbﬁwwn@ﬂg tof Gisrhraking
engaging with said projecting part of said noving nenber when said noving
menber 1% | WeBhpbSedba firs6d second bepking rdenaleerp6a dndrb Beiregpade o onal |y
rubbed agai nst said reel unit when said projecting part of said noving

menber 25 ecigsipesatoidl hudne adyndetid ndbgagehanstypaetheabencaibber &BR),a spool
di sposed at a front of said rotor so as to be freely novabl e back and :

forth, sai dagyeirileehutalieRTubed! BifladitheAGEIRITRORESR: bS8 BodobRBe WRIBE] ar ound
an outer periphery thereof. 11. The spinning reel set forth in clalm10,

T L A
Do o TR 2 R RS S Sl TP 0 12
10 member 66 mounted on a groove 65e formed in the outer periphery of the first and
second braking members 65a and 65b. The braking member 65 includes a drag

portion 65¢ and a plurality of engaging portions 65d. The drag portion 65¢
frictionally engages with the mounting groove 2f and allows rotation. The plurality of
engaging portions 65d engages with the rear end portion 51c¢ of the moving member

15  51. The engaging poﬂioﬁs 65d are gaps disposed on the outer periphery of the
braking member 65, and are engaging grooves that engage with the rear end portion
5lc. In addition, tapered portions 65f that incline toward the engaging portions 65d
are formed at a plurality of locations on the braking member 65. The tapered portions
651 are oblique surfaces that are formed to guide the rear end portion 51c to the -

20  engaging portions 65d.

The spring member 66 is a wire-shaped member that is mounted in the groove
65¢ formed in the outer periphery of the braking member 65. Note that although not
shown in the figures, a notch is formed in a portion of the spring member 66 in order
to mount it to the braking member 65.
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said braking nenber is nade of a plurality of constituent nenbers, and said
plurality of constituent nenbers are press fitted to said reel unit by a
spring nmenber. 15 13. The spinning reel according to claim 10, wherein said
novi ng nenber is rod-shaped, a front end of said noving nenber being bent
toward a vicinity of a pivot center of said bail armsuch that said front

end extends al OngS%ﬁiﬂﬁg@ég,ﬁtg@gefﬁ%g?%ﬁﬂcﬁaﬂn%?a r;LWSigEcPf)&%%QA eSupported

by said bail arm 20 a rear novi ng nenter bel ng bént toward a

rotational | S:.-Qf I.d ratar..and .bei S orted.b aid rotor_sq .as to be
novabl e bac f%ﬁl%fpgftﬁ?g Ogﬂlﬁgorafliagﬁlgfmgg[feoéﬁgmrﬂﬁ%@%oﬁgﬂ%‘éﬁ?'s 8 front
end and said rear end bei g di sposed so as to extend al ong said rotational
axi s of sai Berhiim feﬁ'sl‘?&szt.g ﬁ'ﬁga@b%ﬁf”ﬁd‘?‘ﬂl&ng tosthe fipe-tinding position when wher ei n
-33° 'said braking nenber includes an elastic annul ar nenber which has a
cut out porthedail agnd7dndispasedia thg limendessitigpopitionsartd releests this sairittiorel uni t
by the elasticity of said annular nenber. 15. The spinning reel set forth
i n cl ai nd 14whemtheeéar eadpdrtiondi & oo therihietg humbles1 ﬂeﬁ@ieblﬂﬂg)rgectﬁig&ﬁi ic
annul ar plate spring and a plurality of projections, sai rag portion
bei ng forne | I | b gz -] -saj d

g 2ot § tﬁ@olblﬂ;ﬁhg suiidd ARARRY pRbtsIRE galf‘&?r? bR th: ?h@-w?rﬁflﬁ Q%ﬁcﬁi

annul ar plate spring ving a cut out portion forne ereon, salrd

plurality of, TS | d_on an.outer periphery of said plate
spring and éﬁ%nhlﬁgﬁl a ?z?’*@g’o@%\%r ﬂg}egﬁ?’%?ﬁhgﬁ%cﬁm{eﬁgtresgicft’dmﬁ’r%j ections
f orm engage t porti . 16. The spinning reel set forth in claim 15,
wherein 15 Zgﬁﬁt %@%?%SIB@QPPWQ?EWO?&% %Fﬁ‘@lm ReTtigadd b ¢qik springent
ortion which is a

P 77 that urges the restriction pin 76 toward the bail arm 17, and a pushing portion 78

10 - that is provided on the first bail support member 40.
The restriction pin 76 is preferably a metal pin having a large diameter contact
portion 76a and a small diameter spring mounting portion 76b. A tip of the coil
* spring 77 contacts with the stepped portion between the contact portion 76a and the
: .spring mounting portion 76b. The coil spring 77 is disposed around the outer
15 periphery of the spring mounting portion 76b, and urges the restriction pin 76 toward
the first bail support member 40. The pushing portion 78 has two oblique surfaces
78a and 78b, and is formed to project toward the first arm portion 31. When the first
aﬁn portion 31b is to be pivoted from the line-releasing position to the line-winding
position, the pushing portion 78 is disposed in a position in which it can pass over the
20  restriction pin 76 and release the restriction at the point at which the rear end portion
51c of the moving member 51 reaches the projecting tip 60c of the obligue surface
60a. More specifically, as shown in Figure 9a, the pushing portion 78 is positioned
upstream from the restriction pin 76 (the pivot direction shown by the arrow) when in

the line-releasing position, and as shown in Figure 9b, passes over the restriction pin
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portion that is bent radially outward at an outer periphery of said plate
spring, and a second bent portion which is a portion bent froma tip of
said first bent portion to extend along said rotational shaft of said
rotor. 20 17. The spinning reel set forth in claim116, furrther conprising
an annul ar washer nmenber that is di sposed between said braking rrenbgr ang
said reel u i tdn0N [ sal
oel unit wheraer E*ﬂé‘vk‘.ﬂ%%ﬁ%é%%ﬁé e TheSh JAE B PR OB

18. The spi nni {?E paccor ing to claim 17, wherein said washer rrerrber has
a pluralityP 16’?&’?% Jie g i¥ecting toward an inner periphery of said
washer nmenber. 5_19. The spl nning reel according to claim 10, wherein said
reel unit includBeferingde Figsenlazngd 38, in theh@hﬁmpmgedemadgcopﬁm@de a
cylindrical portion being further formed on a front of said reel body and
said |id nempencr, the (ogetespribg imeghdnisé@ cambs tigdied pbivreds b dadt positiohon, and
sai d nounting nenber is nounted on said groove. 10 -35 . A; . Aui.A\. AX0. A

iy. AL. A'5 A( $HowAyinAifire 84 ata AcomPposhi@r shofh iAlFi ﬁiﬂré %b. AI‘heAﬁ&IsP/ﬁ(ﬁaltix& A
CAXL. AXO). A 2. AXL.AXY . AT L AL A" AOY. Al p?. AL . R M

E@xsnid_Z a ca] cajcalc
a]@ca] caj ca} &ﬂ’] g‘%ﬁé%%t% eqﬂ‘}e %E?%]'sﬁwll %h‘e[a%cl %mall?ﬂ@géﬁ%égg% 121} 445} xsn
i d_Z] ca]ca] ca]ca]ca] ca]ca]ca ca] cal ca] C%Lca] ca] ca] ca] ca] ca]ca]ca] ca]ca]c
a] ca] ca| cal %&]%ﬁ?félﬁ]t%ﬁ]ed@]@cfa c8$i6g BEHIEE 7iy 738 8BSR@ tiBamore, the;rear

. D<<<=} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] cajdirted 6 afthempeia aednetar §a issrdedby?b hidORIBTs W bef kI _

moved back and forth between the first position (withdrawn position) shown in Figure

10 3aand the second position (contact position) shown in Figure 3b. The first position
(withdrawn position) corresponds to the line—winding position, whereas the second
position (contact position) corresponds to the line—releasing position. In the second |
position (contact position), the rear end portion 51c¢ of the moving member 51
engages with an engagement portion 65d of the braking member 65. At this time, in

15  the rotor braking device 54, when the rotor 3 and the braking member 65 rotate, the
rotor 3 is braked because the drag portion 65c¢ frictionally engages with the mounting
groove 2f,

In addition, in the second position (contact position), when the rotor 3 is
rotated with the handle 1 in the linc-winding direction, the rear end portion 51c of the

20  moving member 51 strikes the oblique surface 60a of the switching member 52 and
rotates. Further, the moving member 51 is pushed forward toward the first position
(withdrawn position), and the bail arm 17 returns to the line-winding position at the
point the toggle spring mechanism 50 exceeds the dead point. At this time, the
restriction due fo the restriction pin 76 of the restriction mechanism 75 is released at

25  the point that the dead point of the toggle spring mechanism 50 is exceeded.
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gggg?gggid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! q
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calc
et S el eslcel cled oy el e ol il o
aq\}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] cap@ef thajrotat 8.aThateverse adtatidn &felle mechanism 70 has a rolier-type one-
(<3NI'VU} xsni d_ Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

i
}ng}cgg}cgga]lci lﬁfg‘%ﬂ%@é]agﬁéﬁﬁ% Lﬁ%‘h % a(;’n(g %] ca] ca] ca] ca] ca] ca] ca
ca] ca] ca

‘Bhj B*: 0] $Y} xsni dTg sreptajscdisrospdbgtwape dedustaetpe ape 3] and bajseendadton] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! YX(v. U, kj $Y} xsni d_Z] ca] ca] ca] ca]

calcalcalc aiﬂ@a}% af hafatal SaThajma] ¢ & mahumiad atahe fboadndalf thed spadleskhftdfca] ca] cal

cajcaljcalca CcC I!10%$& ()- ,1110%9|& ()- ) 10%| & ()-
109%4| & () - | m&mux&g echanishd 994 (['ﬁe é})(rdl 3 u&ﬂiﬁes a b&@ﬂ{ﬂlt&nk)poﬁl(s% 4a to wind
109 & ()-"10%1| & ()- 10%4| & ()- 10%4| & ()- YI 10%| & (

S5t SR i
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10% & () -V#10% & () 61 10% & () - @xi 097&

e bob in portion 4a.
Next, the handling and opération of the reel will be described.
Whenl casting, the reverse rotation check mechanism 70 blocks reverse
rotation of the rotor 3, and the bail arm 17 is grasped by hand and tripped into the

15 line-teleasing position. Tripping the bail arm 17 into the line-releasing position

causes the first bail support member 40 and the second bail support member 42 to flip
over backwards, so that the bail tripping mechanism 18 assumes the second position
shown in Figure 3(b). Then, in the restriction mechanism 75, the pushing portion 78
passes over the restriction pin 76 when the dead point of the toggle spring mechanism
20 50 is exceeded. When the bail arm 17 has flipped into the line—releasing position,

fishing line can be easily rolled off the spool 4.

When pivoting from this line-winding position to the line-releasing position,
the rotation of the first bail support member 40 causes the ;'od 55 in the toggle spring
mechanism 50 to pivot in a counter-clockwise direction in Figure 3a while retreating

25  gradually, thereby assuming the second position shown in Figure 3b. In this situation,
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When the dead point is crossed, the pushing portion 78 of the restriction mechanism
5 75 crosses over the restriction pin 76 and restricts the bail arm 17 from pivoting to the
line-winding position. At the point at which the pushing member 78 has passed over
the restriction pin 76, the restriction pin 76 will rapidly strike the first bail support
member 40 and generate a sound.
When the bail arm 17 pivots to the line-releasing position, the rear end portion
10 51c of the moving member 51 engages with an engaging portion 65d of the braking
member 65 as the bail arm 17 is being pivoted. Then, when the rotor 3 and the
braking member 65 rotate, the rotor 3 is braked because the drag portion 65¢
frictionally engages with the mounting groove 2£.
In this state, the fishing rod is cast while grasping the fishing line with the
15 index finger of the hand with which the fishing rod is held. When this oécurs, the
fishing line is released with a high degree of momentum due to the weight of the
tackle. As noted above, the bail arm 17 is restricted by the restriction mechanism 75,
thus rﬂaking it difficult for it to turn from the line-releasing position to the line-
winding position.
20 After casting, when the handle 1 is rotated in the line-winding direction while

the bail arm 17 is still in the line~releasing position, the rotor drive mechanism 5

rotates the rotor 3 in the line-winding direction. When the rotor 3 rotates in the line-
winding direction, the bail tripping mechanism 18 restores the bail arm 17 to the line—

winding position.
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10D, 910%%& Qown%:lhq %)é‘er O pro W& stor 3 engages with an engaging portion 654 of

the braking member 65, and when the rotor 3 and the braking member 65 rotate, the
5  rotor 3 is braked because the drag 65¢ is frictionally engaged with the mounting
groove 2f, Here, the braking of only a portion of the rotor 3 will not occur as in the
prior art because the drag portion 65c¢ is rotatably and ﬁ‘ictionally engaged with the
mounting groove 2f, and the braking force can be stabilized because the rotor 3 is
braked uniformly.
10 ALTERNATE EMBODMENTS

Alternate embodiments will now be explained. In view of the similarity
between the first and alternate embodiments, the parts of the alternate embodiment
that are identical to the parts of the first embodiment will be given the same reference
numerals as the parts of the first embodiment. Moreover, the descriptions of the parts

15 of'the second embodiment that are identical to 'the parts of the first embodiment may
be omitted for the sake of brevity.

(a) In the aforementioned embodiment, a front drag type of spinning ree! was
used as an example. However, the present invention can be adopted in the bail
tripping device of all types of spinning reels that return a pivotable bail arm to the

20 line-\nfinding'position, such as a rear drag type spinning reel or a lever brake type
spinning reel.

(b) In the aforementioned embodiment, the braking member 65 includes two
members, the ﬁrét braking member 65a and the second braking member 65b.

However, the braking member 65 may, for example, include one member or a

~24-




4=109D8' () - 1p#10%D&' () -/ DIOYD&' ()- 1=2==b>??>ABoM+/ ! U : $10%&' () -
I\:$109% ()- "109Kk& ()-!G 10% ()-! 10900& ()-!109%OD& () -
10DBYCCDDDDDE} oM | U : $100& () - ! dOP* 10%: ()- 10 10 10!w : $10%& ()- !N
- $10988&' ()- !, :$10%DD& ()- EFGVHI |1 JWX6M U Ir&" 10% ' ()-}hOP"10% & ()-!y
OP" 10%M& ()-!\ OP"10%& ()-'k OP"109%& ()-'d OP"10%& ()-JKLLLLL/ M oM ! U

o () PR e itnr B oo i Tyl riomamarye

'()-! ! - 110% " & RT$TOT&T' TdU} oaS1U Q0" 10%&' () -cC
Ili)lgg/ 1ng (E)lgﬁ}sfkl 10{ %%ﬂg ﬁ)rakmgmemlge)r6 from one memberU}

)110% & ()-t!N)! 10%&' () -t dUNWKX9%ZC } [ 9aS1U G k &' 109& ()-! k&' 109 T&' () -
0"10% & ()-c! G O(CIMe(a)forcmeﬂtmm%l&tr(o))dmm@ e thaRi (end €f b3 is[ﬁ;gmmmu d k
& 10%y i"10%t& ()-j*!, i"109& ()-j*!'i"109%& ()-j* 10°° 10 " 10

"10% " & () tovthRmoahii %ﬂf edrg of tHedtingniehabet 64" HOMEr) th t
&"100/&'(§)J*|k i"100/§?&'gﬂ(0)b j ?59?00/&'() *|§‘ 109 ()} * ick)the t>hn} [ 91

AL Wbl R oy ot
LN T é@%&\%\%@w@eﬁ%}%émﬂes ol st 1
10% () - =61 #10%& (s shoxa%? glpPquI%g %‘ to {Vﬂ' the braking member 65 includes an annular
plate spring 65g on which the drag portion 65¢ is formed on the inner petriphery
thereof. Further, the braking member 65 includes a plurality of projections 65h
10 provided on the outer periphery of .the plate spring 65g that radiate outward in the
radial direction.

As shown in Figure 12, the plate spring 65g is preferably a thin metal member,
and includes a cut-out portion 65k that is cut out therefrom in an approximate C-shape
when the plate spﬂng is formed into an annular shape. The projections 65h are spaced

15 apart from each other on the outer periphery of the plate spring 65g, and the
engagement portibns 65d that engage with the rear end portion 51c¢ of the moving
member 51 are formed in the gaps in between the plurality of projections 65h.

As shown in Figures 14 and 15, the projections 65h include a first bent portion
651 in which the outer periphery of the plate spring 65g is bent outward in the radial

20 direction, and a second bent portion 65j which is bent from the tip of the first Bent
portion 65i and extends along the rotational shaft X of the rotor 3, and the plate spring
65g in this embodiment. When the first bent portions 65i are formed on the braking
member 65, the tips thereof bend toward the flange portion 2d. The first bent portions

651 and the second bent portions 65j are formed by press forming. In addition, as

25  shown in Figure 15, the braking member 65 is formed into an inverted C-shape when
~25-
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In addition, as shown in Figures 10 and 11, an annular metal ring member 80
(an example of a washer member) is mounted in between the braking member 65 and
the flange portion 2d. As shown in Figure 13, the metal ring member 80 includes a
plurality of tongue-shaped portions 80a that projects toward the inner periphery
thereof. As shown in Figures 11 and 15, the inner diameter of the base portion of the
tongue-shaped portion 80a is formed such that it is approximately the same as the
outer diameter of a projection 2h that is formed on a mid-portion of the outer
periphery of the flange portion 2d. Further, the inner diameter of the tip of the
fongue-shaped portion 80a is formed such that it is smaller than the outer diameter of
the projection 2h. Here, the metal ring member 80 is retained by the projection 2h by
being pushed in such that the tongue-shaped portion 80a crosses over the projection
2h and the metal ring member 80 is mounted on the flange portion 2d. Furthermore,
even if there is a portion 2g on the flange portion 2d in which the reel body 2a and the
lid member 2b (see Figure 10) are uneven, mounting the metal ring member 80 on the
flange portion 2d can prevent the first bent portion 651 from getting caught on the
uneven portion.

{d) As shown in Figure 16, the braking member 65 méy be constructed to
include semi-hemispherically shaped first and second members 651 and 65m, each
having the drag portion 65c¢ on its inner peripheral portion, and an approximately C-
shaped third member 65n that is provided as a separate member on the outer
peripheral portion of the first and second members 651 and 65m and is press-fitted

thereto by means of its elastic force. The first and second members 651 and 65m are,
-26-
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101 paExY: ot 65n is a metal spring member, and includes an annular plate spring 65g to the inner

periphery of which the first and second members 651 and 65m are mounted, and a

5  plurality of projections 65h provided on the outer periphery of the plate spring 65g

that radiate outward in the radial direction. The projections 65h are spaced apart from

each other on the outer periphery of the plate spring 65g, and the engagement portions

65d that engage with the rear end portion 51¢ of the moving member 51 are formed in

the gaps in between the plurality of projections 65h. Here, the braking member 65 is

10 formed separately by a drag portion 65¢ of the first and second members 651 and 65m,
and engagement portions 65d of the third member 65n, and thus the braking force of
the braking member 65 can be precisely set and made stable.

According to the present invention, the projecting portion of the moving
member in the rotor braking device of the spinning reel engages with engagement

15  portions that are prox}ided on the braking member, and the drag portion frictionally
engages with the front portion of the reel unit and allows rotation. Due to this
structure, the braking force can be stabilized because the moving member is
uniformly braked over its entirety.

As used herein, the following directional terms “forward, rearward, above,

20  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.

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

25 used herein mean a reasonable amount of deviation of the modified term such that the
-27- '
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This application claims priority to Japanese Pateﬁt Application Nos. JP2002-
5 249255 and JP2003-084896. The entire disclosures of Japanese Patent Application
Nos. JP2002-249255 and JP2003-084896 are hereby incorporated herein by reference.
While only selected embodiments have been chosen to illustrate the present
inyention, 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
10 scope of the invention as defined in the appended claims. Furthermore, the foregoing
descriptions of the embodiments according to the present invention are provided for

the purposes of illustration only, and not for the purpose of limiting the invention as

defined by the appended claims and their equivalents. -
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' 1. A rotor braking device for a spinning reel that brakes a rotor rotatively
mounted on a reel unit of the spinning reel in response to a pivoting of a bail arm that
pivots between a line-winding position and a line-releasing position, said rotor
5 braking device comprising:

a moving member that is coupled to the bail arm and provided on the rotor so
as to be movable between a first position that corresponds to the line-winding position
and a second position that corresponds to the line-releasing position, a part of said
moving member projecting toward the reel unit when said moving member is in the

10 second position; and

a braking member that includes a drag portion and a plurality of engagement
portions, said drag portion ﬁicﬁonally and relatively rotatably engaging with the reel
unit, said plurality of engagement portions engaging with said projecting part of said
moving member when said mbving member is in the second positio_n, said drag

15 portion being frictionally rubbed against the reel unit when said projecting pai't of said

moving member engages with one of said engagement portions.

2. The rotor braking device for a spinning reel set forth in claim 1,
wherein
20 said braking member is annular in shape,

said drag portion is formed on an inner periphery of said braking member, and
said engagement portions are formed on an outer periphery of said braking

member.
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said plurality of constituent members are press fitted to the reel unit by a

5  spring member.

4. The rotor braking device for a spinning reel according to claim 1,
wherein

said moving member is rod-shaped, a front end of said moving member being

10 bent toward a vicinity of a pivot center of the bail arm such that said front end extends

along a pivot axis of the bail arm and is rotatably supported by the bail arm, a rear end
of said moving member being bent toward a rotational axis of the rotor and being
supported by the rotor so as to be movable back and forth, a portion of said moving
member between said front end and said rear end being disposed so as to extend along

15  the rotational axis of the rotor.

5. The rotor braking device for a spinning reel set forth in claim 1,
wherein
said braking member includes an elastic annular member which has a cut out
20  portion, and
said braking member is press fitted to the reel unit by the elasticity of said

annular member.,

6. The rotor braking device for a spinning reel set forth in claim 5,

25  wherein
-30-
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annular plate spring, said annular plate spring having a cut out portion formed thereon,
said plurality of projections being provided on an outer periphery of said plate spring

5  and extending radially outward therefrom, such that said projections form engagement

portions.
7. The rotor braking device for a spinning reel set forth in claim 6,
wherein
10 each of said plurality of projections includes a first bent portion which is a

portion that is bent radially outward at an outer periphery of said plate spring, and a
second bent portion which is a portion bent from a tip of said first bent portion to

extend along a rotational shaft of the rotor,

15 8. Tl.le- rotor braking device for a spinning reel set forth in claim 7, further
comprising
an annular washer member that is disposed between said braking member and
the reel ﬁnit,
the tip of said first bent portion being bent toward the reel unit when said

20 braking member is mounted on the reel unit.

0. The rotor braking device for a spinning reel according to claim 8,
wherein
said washer member has a plurality of tongue portions projecting toward an

25 inner periphery of said washer ring member.
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10. | A spinning reel, comprising:
a handle;
a reel unit rotatably supporting said handle;

5 a rotor supported at a front of said reel unit so as to be rotatable about a
rotational shaft, said rotor including a rotor unit, a bail arm mounted on a front of said
rotor unit for pivoting between a line-winding position and a line-releasing position,
and a bail tripping mechanism that is mounted to said rotor unit for turning said bail
arm and includes a rotor brake mechanism, said rotor brake mechanism being for

10 braking said rotor in response to a pivoting of said bail arm, said rotor brake
mechanism including,

a moving member that is coupled to said bail arm and provided on said
rotor 50 as to be movable between a first position that
corresponds to said line-winding position and a second position

15 that corresponds to said line-releasing position, a part of said
moving member projecting toward said reel unit when said
moving member is in said second position; and

a braking member that includes a drag portion and a plurality of
engagement portions, said drag portion frictionally and

20 rotatably engaging with said reel unit, said plurality of
engagement portions engaging with said projecting part of said
moving member when said moving member is in said second
position, said drag portion iaeing frictionally rubbed against
said reel unit when said projecting part of said moving member

25 engages with one of said engagement portions; and
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a spool disposed at a front of said rotor so as to be freely movable back and
forth, said spool being configured to accommodate fishing line wound around an

outer periphery thereof.

5 '11.  The spinning reel set forth in claim 10, wherein
said braking member is annular in shape,
said drag portion is formed on an inner periphery of said braking member, and

said engagement portions are formed on an outer periphery of said braking

member.
10
12.  The spinning reel set forth in claim 11, wherein
said braking member is made of a plurality of constituent members, and
said plurality of constitnent members are press fitted to said reel unit by a
spring member.
15

13.  The spinning reel according to claim 10, wherein
said moving member is rod-shaped, a front end of said moving member being
bent toward a vicinity of a pivot center of said bail arm such that said front end
extends along a pivot axis of said bail arm and is rotatably supported by said bail arm,
20  arear end of said moving member being bent toward a rotational axis of said rotor
and being supported by said rotor so as to be movable back and forth, a portion of said

moving member between said front end and said rear end being disposed so as to

extend along said rotational axis of said rotor.

25 14.  The spinning reel set forth in claim 10, wherein
-33-
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5
15.  The spinning reel set forth in claim 14, wherein
said braking member further includes an elastic annular plate spring and a
plurality of projections, said drag portion being formed on an inner periphery of said
annular plate spring, said annular plate spring having a cut out portion formed thereon,
10 said plurality of projections being provided on an outer periphery of said plate spring

and extending radially outward therefrom, such that said projections form engagement

portions.

16.  The spinning reel set forth in claim 15, wherein
15 each of said plurality of projections includes a first bent portion which is a
portion that is bent radially outward at an outer periphery of said plate spring, and a
second bent portion which is a portion bent from a tip of said first bent portion to

extend along said rotational shaft of said rotor.

20 17.  The spinning reel set forth in claim 16, further comprising
an annular washer member that is disposed between said braking member and
said reel unit,
the tip of said first bent portion being bent toward said reel unit when said
braking member is mounted on said reel unit.

25
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18.  The spinning reel according to claim 17, wherein
said washer member has a plurality of tongue portions projecting toward an

inner periphery of said washer member.

5 19.  The spinning reel according to claim 10, wherein
said reel unit includes a reel body and a 1id member, a flange portion and a
cylindrical portioﬁ being further fonnéd on a front of said reel body and said lid
member, a groove being formed in said cylindrical portion, and

said mounting member is mounted on said groove.

10
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