15 March 2007 SPOOL FOR DUAL- BEARI NG REEL BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates to a spqQglpmarbR2807
specifically, the present 5 invention relates to a spool for a

dual -bearing reel. 2. Background Information Cenerally, a dual-bearing reel
is made of a reel unit having a handle, and a spool that is rotatively
nmounted to the reel unit. The spool includes a bobbin trunk for w nding

fishing line around the SIROOLIFOROYAIBEARENG REELe portions
provided 10 at both ends of BAEKG®MINDIOBMKE MeERThbNN trunk includes a
cylindrical portierldef@umgheafibgh fishing line is wound al ong the outer
periphery thereof, and a boss portion that is formed on the inner
peripheral side offhe Reeseyiinveatipe atlatsoic 4 speohndlornmentfisdlly,dhapepadl shaft .

The flang_)e pq{vte{ltﬁyn?mes%%l gel.tfgrgdﬁgarite are | rger than that of the bobbin

trunk. Each ange “perYi on gP%reg tward in the radial 15

direction at2bot hpesdsnald Inhenhebki n trunk. In this type of spool, it is
well known in the art to formthe boss portion froma synthetic resin or
the |ike in order Ceeerpldddclial-hearingsrelis maepbofeel vamahmnmhh@dlemd@e

portions fro ey re

shown in Jap r?éggﬁps{}g%? L%qfoﬁ%la%l tgtﬁﬁgu@ﬁl%gmn ﬁlo1 I%Q]Efg Q%E%%S

af or enent i onwdlcmgm'iﬂmtg bm;hmﬁmﬂ)ﬂie outé?@eﬁpl&i’rﬁlkﬂex SFiafdl Fladfe lbcifiﬁoﬁs{)@@*\/ld@:an 20
be reduced beg}ause t he boss . port which nmakes up nost  of the wei ght of

the spoot? Oﬂb?l}éé@ffw%ﬁbé%ymlﬁeﬁ%bqbw Funk mchides & pdindricRkpastiorengt h of
the fl heet
e flange p@fbaﬁcg A Ougﬂm%ﬂldqu%ﬁﬁ?glolag?lﬂé{ﬁﬁ?llﬂ'éﬁ%hglﬁlqhér@;ﬁ dékﬁgp shee

netal . However, e overa Spool can be
reduced, t heportien ttat isdbrrhérboro theenngyeetiphenladidesofibs crfndrizel pdriog enc’por tions

cannot be reduced, becaus ey easily assert, an |nfluen e on
inertial for@8URifd {hsRan, i@@a%ﬁmtt?? ﬁfzing'e@p g hayg,diame(grethat #e %g?rgthﬁn gﬁtt he
outer periphgr@k b%@ﬁ%uﬁl& Eha cf»f*tﬁ@ﬂﬁné@ﬁ&rtl&ﬁsprbj%cﬂs%{@ﬁ%%ﬁ t}g:tﬁaé{aﬁ is a

possibility that one cannot accurately cast a |1ght tackle because the
initial 135 otditdcpmht @ﬁbeddmfthhéolﬁpomunm |Th t}bet)@b@\ﬁ/spdqi wisewelbkntveirabove,

e o ot SyB TR SRtk o, Gtlabeatina gl Ahal. 20 ouep cores
;glpz r gﬁtedt lon‘?lﬁlglsitetﬂéﬂe@f afdl Forabthedlahg@BoBibRefroMeREs mMAI &b th iREERE e
strength thereof as shown in Japanese Patent Application Publication No. 2000-41548.
_ In the aforementioned conventional spool, the overall weight of the spool can
20 bereduced because the boss portion, which makes up most of the weight of the spool,
is formed from a synthetic resin. In addition, the strength of the flange portions can
be increased because they are formed from sheet metal.
However, although the overall weight of this type of spool can be reduced, the
weight of the outer peripheral sides of the flange portions cannot be reduced because
25  they easily assert an influence on the inertial force of the spool when it rotates. Thus,
when the weight of the outer peripheral sides of the flange portions is increased, there
is a possibility that one cannot accurately cast a light tackle because the initial
rotational speed of the spool will be slow.
In view of the above, there exists a need for a spool for a dual-bearing reel that
30 overcomes the above mentioned problems in the prior art. This invention addresses
this need in the prior art as well as other needs, which will become apparent to those

skilled in the art from this disclosure.

SUMMARY OF THE INVENTION
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skilled in the art fromthis disclosure. SUWARY OF THE I NVENTION -1 15
March 2007 An object of the present invention is to provide13 Mgehl20bpr a
dual -bearing reel that allows accurate casting to be perforned. A spool
for a dual-bearing reel according to a first aspect of the present
invention is provi ded on a spool shaft that is supported by a reel unit
and rotates by L& S _noun t he ree unit.

The spool incl ud&\es ?‘ﬂ%tﬁ? 8?63?6%th1%1ﬁh‘1< rﬁhl(‘ilc atsli’%?hé%’ aﬁ%‘ra]t PEIRLE Top g‘a’t ubul ar
bobbi n tI‘UBROWSSaCaﬁiﬁ’@:tC@dtnthob@pfﬂ‘ﬁiﬂiﬁh&d to the spool shaft. A fishing line
is wound around the o r i phery of the tubul ar bobbin trunk. The fl ange
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speed of t g csRARkLAWT the BSLHVIGKEr and a |ight tackle can be accurately
cast. A spool according to a second aspect of the present invention is the

spool of the fips8eicdsipdlis spqoh thinflatgemhiions instudg laninper foraciporidnsandeate from
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portions can b uce ormng t magnesi um whose
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athird as esent hnoventi i s.the spool o irst _.aspect,
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A spool according to a second aspect of the present invention is the spool of the
first aspect, in which the outer flange portion is made from a magnesium alloy. In this
situation, the weight of the outer flange portions can be reduced by forming the same
from a magnesium alloy whose density is lower than, for example, that of aluminum.

A spool according to a third aspect of the present invention is the spool of the first
aspect, in which the outer flange portion is made from a synthetic resin. In this situation,
the weight of the outer flange portions can be reduced by utilizingthe synthetic resin,

A spool according to a fourth aspect of the present invention is the spool of any of
the first to third aspects, in which the bobbin trunk is made from an aluminum alloy. In
this situation, the weight of the entire spool can be reduced by forming the bobbin trunk

from a comparatively lightweight aluminum alloy.



this situation, the weight of the entire spool can be reduced by formng
t he bobbin trunk froma conparatively |ightweight al um num alslyrch-20015
March 2007 A spool according to a fifth aspect of the present invention is
the spool of any of the first to fourth aspects, in which the bobbin trunk
is integrally formed with the inner flange portions, and the outer flange

portion is providgd 85'1 Qui e llﬂﬁfgr lfﬁﬂ,%s%feft YL s %%?et%t vaelr’ltlogn zs'@}[? %)ool 919%1%/

portion. In this si Puat’ on, ter ange i on I'nner “f| ange

portion are sfithetindtyo ﬁrmlthqxspédtmuowﬁldﬁ th@bﬂlﬂdnmhlmsaa&@raﬂgfff@ﬁmeda\mdh tHhws
i nproving the djlgn A spool_ according to a sixth aspect of the pr esent
i nvention .smflﬁ %@Pﬂ@msw@fhw&t@h Wﬁowmﬁl ghetereaPheshnge
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according to an%/ 1th first to fourth aspects, in which the bobbin trunk
is made of &™H Uﬂﬁt?erfﬁ}é' ¥Pperi pheral portion and a trunk outer peripheral

portion. An innerpq @61‘31@!5'&8%4#35 alshn hEHKf t{ﬂ@%{eq@rﬁ \Fgﬂﬁ&ﬁ tﬁgrs#écﬁ%f'ﬂ?ei ange

nmounted to the spool shaft a I nt'egra ormed wt nner
portion. Thelifth especipoit ehichahnd qnherﬁazkngpqxommsiosts&ﬁ féroreded thatregr ﬁhrige W th

t he outer flan ion ande ends al thelnner f |l ange tlon
Fi shing i nep‘%l ](L)E’ﬁhlsaﬁ%fﬂ[ﬁa’ éh? Stfpagor %f?t?gﬂ%ﬁey HrECHmREsy %“

peripherial  porti gRpodinictdiimedh bUstdi® asdcBCorihé FrRER 1erenf1«5‘r?1s~°tH@9¢ooq’an be
i ncreased by way of the trunk inner peripheral portion and runk outer

peri pheral pseeidom toPhe o€ therfitsttp Hewrtlo bjpectssin Widelt ﬂuleéwbblastpetns madndf a

advant ages qf rese nve bec ar to those
skilled in ?[ entkar{“pr Peggﬂ?ﬁﬁv%wg ﬁg—ualéf)ﬁgef B%Fp Bﬁgﬁfi’f‘ 3R ch, taken
in conjunct lpmpnb@h)f&mr@m@mgaeﬁ B¥iaD mﬁhsslﬁb@;ﬁ@&t@me@%s\l&ﬂ@héfedn@mbodl ment
of the present invention. BRI E SCRI PTI ON OF THE DRAW NGS Referring now

to the attadhEaralydnmrgswithilerinperiiange parttonofT hetugk epieg peraphergipodiancisosur e:
e 155 ool SRRt YRl ol g g v th
cross-sect i goatiomp| Bishini Ene of Wib!hfﬂ dtoadd heauitbﬁgari’pﬁabf of the trunk outer peripheral
portion. In this situation, the strength of the spool can be increased by way of the
trunk inner peripheral portion and the trunk outer peripheral portion.
These and other objects, features, aspects, and advantages of the present
20 invention will become apparent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed drawings, discloses a
preferred embodiment of the present invention.
BRIEF DESCRIPTION OF THE DRAWINGS
Referring now to the attached drawings which form a part of this original
25  disclosure:
Figure 1 is a perspective view of a dual-bearing reel in accordance with a
preferred embodiment of the present invention;
Figure 2 is a cross-sectional plan view of the dual-bearing reel;
Figure 3 is an enlarged cross-sectional view of a centrifugal braking
30 mechanism of the dual-bearing ree! shown in Figure 2;
Figure 4 is an elevational view of dual-bearing reel with a first side cover

removed;



Figure 3 is an enlarged cross-sectional view of a centrifugal braking 30

mechani sm of the dual -bearing reel shown in Figure 2; Figure 4 NMacarz0o7

el evational view of dual -bearing reel with a first side cover renoved; -3
15 March 2007 Figure 5 is a magnified cross-sectional view of a spool of

the dual -bearing reel; Figure 6 is an enlarged el evational view of the

centrifugal braki ' - Lgur e 4.1 r -sectional
View of The centr ! FinGr Braepyge Lk Refohd il 85 BEFPL AL RarLLY
cross-sectiorel, view of a hol der nenber for the centrifugal braking
mechani sm Figure_9 is a magnified cross-sectignal view of a spoql of the
dual - beari ng reel FligdE; § Bpomiresy elovatippalrdew of Hegfepbifoh duking meghanisnyt

al ternat e enbodi . 1 Nt {; 1,005 o Fi - iL.6;.@ magnified
cross-sectional C?%\A%/réﬁ lsaéﬁgggag%ézf)cﬁgt&%%%?%éggﬁt%lgc%égﬂg%g%ﬂﬁglg ponding to
Figure 53 n mecomdgamnce to a second alternate enbodi nent of the present
invention; Figure_11 is. an epl arged cross-sectiopal view of fl ange of a
spool in 15 accol @ ‘*S\/ﬁnt‘i}‘ilﬂ‘éig"cd‘rﬁ"??f'%w‘é‘}‘ e %Pr?g%fd%{%ﬁ‘fm‘b?&%@epresent
invention;  Ei.gu aljk?raliiﬁg?rﬁ ﬁ;lli%.ged cross-sectional view of a flange of a
spool in accordance wth a ?ourt | alternate enbodi ment of the present

i nventi on correspbigdiatyis aroadi fert eodsisectompl veewd 8f 4 spomhoEthled@uglelbaring reel

cross-sectional view of flange of ~a spagl in 20 accordance w afifth
) Lornate enBouEHURNGR R AnEoemrofiaant bhE sy Bgpamahg e 8t Wrgur e 11
and Fi guie lgetent aiveBiidil ged cross-sectional view of a flange of a spool in
accordance with a sixth alternate enbodi nent of the present invention

correspondi ng t oFigurpuilels 2 maghiiqORTedsEEC @RECRIWAT CioaFo fThHE dPRERERRED
E)I\(/glagil :,\]/Egrr\?m te Ao%gggnd?nrrgbt%qjignlﬁ'gg%n %gcog’gaencg (§3 ggc}ongi gﬁgr%tie%&bvgdlnlnen %\flﬂfpee
present invention;
Figure 11 is an enlarged cross-sectional view of a flange of a spool in
15 accordance with a third alternate embodiment of the present invention;
Figure 12 is an enlarged cross-sectional view of a flange of a spool in
accordance with a fourth alternate embodiment of the present invention corresponding
to Figure 11;
Figure 13 is an enlarged cross-sectional view of a flange of a spool in
20 accordance with a fifth alternate embodiment of the present invention corresponding
to Figure 11; and
Figure 14 is an enlarged cross-sectional view of a flange of a spool in
accordance with a sixth alternate embodiment of the present invention corresponding
to Figure 11.
25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Selected embodiments of the present invention will now be explained with
reference to the drawings. It will be apparent to those skilled in the art from this
disclosure that the following description of the embodiments of the present invention
is provided for illustration only, and not for the purpose of limiting the invention as
30 defined by the appended claims and their equivalents.
<Overall Structure>

As shown in Figare 1, a dual bearing reel according to a preferred embodiment

of the present invention is a low profile-type reel and is used to cast bait. This reel
—4 -



reference to the drawings. It will be apparent to those skilled in the art
fromthis disclosure that the follow ng description of the dasiMshiche00g of
the present invention is provided for illustration only, and not for the
purpose of limting the invention as 30 defined by the appended clains and
their equivalents. <Overall Structure> As shown in Figure 1, a dual

bear i ng reel . acaor LAg.L9:1 % REEKES LA GOORLIENG 1 okol I PHSTER4RYET L O"

is a low profi el’ an use cas s're Mar ch

2007 i ncl udesatably S@lbpdﬂmtl thy the @ehﬁﬂdl aind a'spbélt Bbdiypaatd acheeded anit heindeel
unit 1, a spool_ shaft 16 - rotatably :g ported by the reel unit 1, and a
spool 12 di s%@é&qudrmtbﬁéo‘f@@élbylim handl dTh%éwllbg@rﬁwe@@fﬁbc pssatted by the

handle 2. Thg ?déir &a%%%gstgﬁﬂ ; éﬂgﬁt%ﬁt‘ﬁg{tis gk fty p%Lécf)o:{@% Sslg,a%t g][

drag 3 to adj ust he'sane

t he reel 5un|mddoﬁmetrditéuhﬁﬂdﬂseha?hanﬂ&Ishown in Figure 2, the reel unit 1 has
a frame 5, and a first side cover. 6a  and a second side cover 6b that are
mounted to both sf*8&kowt 1 HgurZathe msel usdt Shwiinitamp Spnguar Brstsidagoer §are 2,

the reel unif, 41, al.s04 Q@é 5@{% 6B at %%Vl‘ﬁBur%tecﬁ R?’Lt)otﬁ QveL 3r ﬁ”lg%'d;‘]{ Oi'ﬂtAq v@rbe r eel

unit | and a thunb rest covers e upper portion o ree unit 1.
10 The spoolm]PZgumhwmld H1gurpr20ﬂnecﬂeﬂ uha IWIMdslasfhmtgoi/errVethau @ veonttht freel y and

renovabl y ted in the interior f the re unit 1, Th o) |nc| udes
2 pair of sidlelpred wa B 4nd 3R 1 Hl?é@a"%gﬁéwgﬁ%h%eﬁ‘h& el 5

pr edet erfy nethSHRG] Pﬂ,wlﬁ&gw%r@wﬂé@io' \Hﬁdq{smr%g anigtrbgﬂvagrahﬂ 080 %aBRE shown

in the figures) 'that 1inks the side plates e first si'de cover
6a can be opwpetiedrn bk astedonifithe reebpmict. ﬂ"befrlameffrmmdésanﬁr Flsidplatestshe

first sid t to the f bl
Lo ot t aon: ariio iosts BRaER Sish S ol p hibobRipiieechd And pfrdinBige © ©
cover 6a i n@nHe@meBPHRIMRnIREDFAIS 'fﬂ@ﬁlgur@dg@heﬁ 1inR€ theiARES 5 341 §10r

opening and closing the first side cover 6a. The pivot nmechanism 34
pi vot abl y suppor t'Ehe fiest side seves ibe eac b epensd or @l@scmwth respect3o thenldanae o

SUPPOY 5t N 15ty S0P (GOYST 63 1SRNk 1.1 SR TRY R B0QY LL.AM20, L, f 1 ame

5. The |'6ck nec ainl sm Sérves over

cl osed st at acandchiidddadhiibe Sawe12. hﬁrs@ﬁdi‘ﬂﬂhnpfguﬁdwwmﬁﬁt Eidguseerda the | ock
mechani sm 36 i ncl udes an qgperation portl on 37 that is nmounted_in an opening
33 formed ilACHAE §Pivet MesigaisELYRng 4 lodngeehaniak3 rioeeniag apd glosing thount ed

on the first side cover 6a. The pivot mechanism 34 pivotably supports the first side cover 6a

on the frame 5, and also supports the first side cover 6a so that it can move away from
20  the frame 5. The lock mechanism 36 serves to lock the first side cover 6a in the
closed state and unlock the same therefrom. As shown in Figure 3, the lock
mechanism 36 includes an operation portion 37 that is mounted in an opening 33
formed in the first side cover 6a, and a lock member 38 that is mounted on the
operation portion 37 such that it can be extended and withdrawn in the radial direction.
25 The operation portion 37 includes an operation unit 37a that is both rotatively
mounted in the opening 33 and movably mounted in the axial direction therein, and an
operating knob 37b that is mounted such that it can pivot around an axis that extends
in the radial direction of the operation unit 37a.
The operation unit 37a is an approximately tubular member, and is biased
30  toward the first side cover 6a by a coil spring 44. The operation unit 37a is fixedly
coupled to a closed-end tubular brake case 65 of a centrifugal brake mechanism

(described below) by screws. The brake case 65 is removably mounted in an opening
— 5 -



operation portion 37 such that it can be extended and wi thdrawn in the
radial direction. 25 The operation portion 37 includes an opdsaareh 200t
37a that is both rotatively mnounted in the opening 33 and novably nounted
in the axial direction therein, and an operating knob 37b that is nounted
such that it can pivot around an axis that extends in the radial direction

of the operatien unit. 37a, The operation unit 37a is .an roxi mately

t ubul ar nenbgedff)o%%%owggﬁf%{g@@m S SRR P EieTpP g}agflﬁgla%g DY BA B2 a coil
spring 44. The-sdp®staddr@d, unit 37a is fixedly coupled to a closed-end

tubul ar brake case 65 of a centrifugal brake nechanism (described bel ow)
by screws. The brékshewasit Gguies, thanpeabl 3y adewmvded meclamisopéhiang a-dutes Mar ch

2007 5d for Vi ng: i - i t 00l t i.s forned in si de
olate 2a by 5o rd isPhedd IR tHhold F PREG ook S5k difpoi i fiFRerifdo e oo
12, a | evel fdbnek reichanitemabids, BRdixds crofabn fdraMetpobl | 2iemefcspsed insi de
the frame 5. The spool 12 is disposed perpendicular to a 5 fishing rod. In

ot her wor ds, PepIdEHY tothelathing 19d oporhiehdegpelds mppnied. ghefaviehwing

per pendi cul i.shing.. i the. i n 4 14he | evel
wind nmec haﬁﬁgﬁgfggflsg %ig{)/\ﬂg(é%%%ﬁ\%un Oﬁﬂllyffiog%m%a%ﬁ ‘Jislﬁlil%tﬂflgﬁéeiol :31?’03%18 t he
spool 12. Théutch laviech7 seproviddd td Slqw oivigdot the abbrawr 2o bplabedthetdd viear at or
to be placed thgreog %n thunbing the fishing line. The spool 12 can pass
t hrough t he BPERIDESISESHNE liRe Sheiepopd I pra rasssirongh Hg@penips Sd 9T freaside

mechani 9 161a@ 56l # &l BENARLSMedinidh £ U8l S0RASLANSeDgRgR Mochani sm

19, a drag chani sm 21, and” a casting contro ni'sm are di sposed
i n the spacengegabieenghpemerlzamsnd I draddtp evesboond 24| el a etigg c&itrol The gear

mechani sm 18 transm raotational, force, fromthe handle 2 to the spool 12
and the |eve e%ﬂﬂﬁﬂ?@iﬂsﬁ;w%n thpacs hetereR Hgdtenar e g@cqﬁa%i sm 15
19 serves t qoQBORIETIA balhRENAAGE 18 RanGhil fllat BRGNS I AhdRONEd @k the

sane in response to the operation of the clutch lever 17. The casting
control mechandlsid ol the Erveewindonedguisar . t P deshshaapestitchgigedesvdlanps when
L sbosl 130018155 e A0 B 18, SR kL ong, o e o 20 T
nmechani sm 23edpdnh ®NDS 6perBESVERRe thvecH 160618 75 BRGabig: donkdt medinSinden cover
6a. As shown in Figure 5, the spool 12 includes a tubular bobbin trunk 12b
and serves to regulate the resistance that develops when the spool 12 rotates. In addition,
a centrifugal braking mechanism 23 is provided to prevent backlash when casting.
The centrifugal braking mechanism 23 is disposed between the frame 5 and the first
20 side cover 6a.
As shown n Figure 5, the spool 12 includes a tubular bobbin trunk 12b and
flange portions 12a. The tubular bobbin trunk 12b is mounted on a spool shaft 16.
Further, fishing line is wound around the outer periphery of the tubular bobbin trunk
12b. Each flange portion 12a is provided on each end of the bobbin trunk 12b and
25 projects outward in the radial direction. The bobbin trunk 12b is preferably made
from an aluminum alloy, and includes a boss portion 12¢ whose inner periphery
thereof is unrotatably mounted on the spool shaft 16, and a tubular portion 12d that is
integraily formed with the boss portion 12¢ and around the outer periphery of which
fishing line is wound.
30 As shown in Figure 5, the flange portions 12a include inner flange portions
12¢ on both ends of the tubular portion 12d and outer flange portions 12f on the outer
peripheral surfaces of the inner flange portions 12e. Each inner flange portion 12¢

projects outward in the radial direction. The inner flange portions 12e are integrally
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flange portions 12a. The tubul ar bobbin trunk 12b is nmounted on a spool
shaft 16. Further, fishing line is wound around the outer pdsiNdgrehy200f the
tubul ar bobbin trunk 12b. Each flange portion 12a is provided on each end
of the bobbin trunk 12b and 25 projects outward in the radial direction.
The bobbin trunk 12b is preferably made froman al um num all oy, and

includes a b 510N whaose. i nher._peri.,phe t her.eof is .unrotatably
mounted on ¢ 1ane Sl @ b MREbINF RSk 1o he ok BESa Al 2
integrally fgopetdowmisal ithe RESS dpectidm ”Hﬂe?(ﬁlt@f!'ﬁhn%_é puftidnt Nef QUEQMmeARLEIPhErY
of which fishing line is wound. 30 As shown in Figure 5, the flange
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portion 12d r AR f t he out.er peripheral surfaces
b the | nner oAt bROBERGLL $AGAS Indihg Mon Ul B 08 e e e

outward i5n tdre ciradhfrerdiatle ddvieDiwith Thpettin@iie 4+ angediohlof asspbde Bicuter
integrally -6 15 March %007 formed with each other via the tubul ar
portion 12d. 12088 Patiiass 121 anbibe poer flange nefiongylis ae forgedwabesmaothle radi al
direction. Theuuher f.an ' c - hat enment
surfaces S bet v%/een fheeou?egrfﬁ?é% %gﬁﬁ%r fiag%\gor&]%ﬁI}%%aggh%n?sﬁlﬂgrangﬁgﬁge
portions 12ehadensityrticaradfas éntdraharsthaf GfaRs alubtingh hHoy bewhis rruhb e2ienghgenment
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portions 12f, are outsert formed on the inner flange rtions 12e. 10 As
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outwardly from the second side cover 6b is rotatably supported by a

beari ng 24a itaplbapposed by e freatingottot wighis dbonmitsiugel lwavieg nBbhanism 23di ti on,

the oth e 0 ft 16.s,, rot.a supported by a bearing
24b W tﬁn%n t 59%%%13?'?15?gg%%lm%?%ﬁrﬁéiﬁ%r@hléﬁ%lﬁﬁgggll.l%i%“%ﬁesg beari ngs 24a and
24b are pref er ablhestst enld,hal thelhaadieRgk, offhRr#d @hteRRFortion 8 6a bhtehppsl e
side, of a large dianeter gortlon 16a of the spool shaft 16 is di sposed at

t he positi orfghéf & dipersspabihe pRgifion Thopabe spoal shaft gh pesies Srengh the side 5b.
Furt her mor Ep1 AL sEN gﬁﬂﬁémﬁtre,%%né&glﬁeﬂ%infl%%qﬁatqbgﬂ i pﬁ{ of {ﬂ% cﬁlltf%[ ch
mechanism 13 is fixed onto the spool shaft 16 at this location. The large diameter
20 portion 16a passes through the engagement pin 16b along the length thereof and
radially projects radially from both sides thereof,
Referring to Figures 1 and 2, the gear mechanism 18 includes a handle shaft
30, a main gear 31 fixedly coupled to the handle shaft 30, and a tubular pinion gear 32
that meshes with the main gear 31. The vertical position of the handle shaft 30 of this
25  gear mechanism 18 is lower than the conventional position in order to lower the
height of the thumb rest 8. Thus, the lower portion of the side plate 5b and the second
side cover 6b that accommodate the gear mechanism 18 is positioned below the lower
portion of the side plate 5a and the first side cover 6a.
As shown in Figure 2, the pinion gear 32 extends inward from the outside of
30  the side plate 5b, is a tubular component which passes through the center of the spool
16, and is mounted to the spool shaft 16 such that it is moveable in the axial direction.
In addition, the left end, i.e. the end opposite the handle 2 of the pinion gear 32 is
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mechanism 13 is fixed onto the spool shaft 16 at this | ocation. The |arge
di aneter 20 portion 16a passes through the engagenent pin l6ls5aiaiep 2008

| ength thereof and radially projects radially fromboth sides thereof.
Referring to Figures 1 and 2, the gear nechani sm 18 includes a handl e shaft
30, a main gear 31 fixedly coupled to the handle shaft 30, and a tubul ar

pi ni on gear hat ,meshes with the in gear, 31. The vertica sition of
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bearing 43 i tepeafteethlBly and e cdgg@aladdphaibh 3D8aThe engalb@eft Hir@dh Y8R 32 has
gear teeth 32a&1 an engagenent portion 32b, and a_ constricted portion 32c.

The gear teePAIB2L &PaVE Brhsdopred Rdhoerdturises phihepiniongeari3gmlons the t he

ri ght engy of githercP &yt oy i b 21 i LnLQn gear
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32b i s fornmezhdan fixedig couled isemgagdd witethpiehbameng@apodidn 3The Wisnshe bitied

portion 32c is rmed between t ear teeth 32a_and t he engagenent
portion 32b.ge?ﬁé?ésrfaﬁ ‘E"a%o?ﬁ%ﬁ%ﬁ%‘}geﬁ?m Pritien 4£b ﬁn‘i)Flﬁcﬁ‘ﬁéa&eﬁ%ﬁ“t P¥ for med

in the end sy @GBe 1 bve il 4,01 g(ﬁ?j . j t f The
engagenent pin 16b fij;(l)roough whi chnth %dgﬁoeﬁjogﬁg %ﬁfgxg%ggogfég@{ag% Slﬂgﬁ??xedl y

coupl ed i s dfgagenswiitied toltbe spyhd2ndhe cpggtinent [B2ton YWeand the epgagenient gear
32 is ed outyward . .and the,engagement riyi.on 32b and the engagepent pin
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32b and the engagenent 15 pin 16b function as the clutch nmechani sm 13. Wen

the engagemdhEiOpigRariBh WA dineictes idatsnthen tysof lerspagbshaftd 6etrthgepholt hen
torque is transkt{afdadii&G ddhAfbid S e reduced and the torque transmission

efficiency is improved.
20 As shown in Figure 2, the clutch lever 17 is disposed on rear end to the rear of
the spool 12, and between the pair of side plates 5a and 5b.

As shown in Figure 2, the clutch engage/disengage mechanism 19 includes a
clutch yoke 40. The clutch yoke 40 is disposed on the outer peripheral side of the
spool shaft 16, and is supported by two pins 41 {only one of which is shown in the

25 figure) such that it can be moved parallel to the axis of the spool shaft 16. In addition,
the clutch yoke 40 includes an engagement portion 40a on the central portion thereof
that engages with the constricted portion 32¢ of the pinion gear 32. Moreover, springs
42 are disposed around the outer periphery of the pins 41 that support the clutch yoke
40, between the clutch yoke 40 and the second side cover 6b. The clutch yoke 40 is

30 constantly biased inward by the springs 42.

With this configuration, in the ordinary state, the pinion gear 32 is positioned
in an inward clutch-engaging position, in a clutch-on state in which the engagement

portion 32b and the engagement pin 16b of the spool shaft 16 are engaged. On the
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pi ni on gear 32, whose dianeter is larger than that of the spool shaft 16,
to the spool shaft 16, so that tw sting deformations are redsqetcha00f he
torque transm ssion efficiency is inproved. 20 As shown in Figure 2, the
clutch lever 17 is disposed on rear end to the rear of the spool 12, and
between the pair of side plates 5a and 5b. As shown in Figure 2, the clutch
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braking member 68 and fixedly coupled to the spool shaft 16. The moving members
67 are mounted on the rotating- member 66 so that they are radially movable therewith.
As seen in Figure 4, there are preferably six moving members 67.
20 Referring again to Figures 3, 6, and 7, the braking member 68 is a thin walled
cylindrical member formed, for example, from a copper alloy, and is fixedly coupled
to an inner peripheral surface of the brake case 65. The braking member 68 includes
a cylindrical braking surface 68a on the inner surface thereof. The brake case 65 isa
closed end tubular member, and a tubular bearing accommodating portion 65a that
25  projects inward is formed inside the brake case 65 on the bottom thereof. The bearing
24b that supports the spool shaft 16 is disposed on the inner peripheral side of the
bearing accommodating portion 65b, and the friction plate 51 of the casting control
mechanism 22 is mounted to the bearing accommodating portion 65b.
The rotating member 66 includes a fixing portion 66a, a cylindrical portion
30 66b, and a projecting portion 66¢. The fixing portion 66a is fixedly coupled to the
spool shaft 16. The cylindrical portion 66b extends from the fixing portion 662

toward the outer peripheral side of the bearing accommodating portion 65a. As

shown in Figures 6 and 7, the projecting portions 66¢ project radially in three
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preferably nmade of a braking nenber 68, a rotating nenber 66, and noving 15
menbers 67. The braking nenber 68 is fixedly coupled to the hsakfchase7 65.
The rotating nmenber 66 is concentrically disposed on an inner peripheral
side of the braking nenber 68 and fixedly coupled to the spool shaft 16.
The noving nenbers 67 are nounted on the rotating nenber 66 so that they

di all ble t As f bl
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66a, a cylindoviegmeptericon 30 66b, and a projecting portion 66c. The

fixing portion 66a is fixedly coupled to the spool shaft 16. The
cylindrical portidhsiBen Exiighgsh fcontaRecTion s fumeidsheea eaploREeFtinBe
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in Figures proj ecting portions proj ect ree
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portions of the projecting portions 66c are formed 0 a lattice shape 5
made of t hr emiding $1d movingercnlery @’dmeilws@mn thie rboadntl dfitongorgapapertiofis

protru5| ns .d in the circunferenti al
directid ’FQ%S r%g%%% ‘g {‘[Vggg %ﬂl%éﬁ‘éac ‘?nt he projecting portions 66c,
and serves to regpﬂ@slgtrmsnmm&&néafoﬂdﬁ@edg@&ﬂtﬂgoﬁaﬁb@oﬁﬁe cieabiown in
Fi gure 4, a concave portion 70 is formed between each projecting 10

portion 66c.POEaT Qo rcheres nyoYidedin arderde pravientihe swvingomembersd Hevber s 67,

and is shipping off the guide shafts 73. The protruding portions 72 are formed in positions

closer to the bottom surface of the concave portions 70, and are provided in order to
20 regulate the moving members 67 so that the moving members 67 do not come into
contact with the braking member 68.
The moving members 67 are substantially cylindrical in shape and are
preferably made from a synthetic resin. The moving members 67 are disposed such
that they slide in the radial direction on the guide shaft 73 of the moving member 66,
25  and come into contact with the braking member 68 due to centrifugal force generated
by the rotation of the spool 12. The moving members 67 each have a cylindrical main
unit 67a that is guided by the guide shaft 73, and a brim portion 67b integrally formed
with an inner end portion of the main unit 67a. Each brim portion 67b is engaged
with a pair of the protruding portions 71 and 72 formed on the concave portion 70,
30 and projects outward in the radial direction from the inner end portion of the main
unit 67b. A switching mechanism 69 is made of the brim portions 67a and the

protruding portions 72.
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provided in order to switch between an operational state in which the

novi ng nmenbers 67 can cone into contact with the braki ng nemriem£&dhands a
non-operational state in which there is no contact therebetween. In

addi tion, guide shafts 73 for guiding the noving nenbers 67 are di sposed
on the bottom of the concave portions 15 70 so as to extend outward in the
radi al direction.the protrusio 71.are formed on the.edge of .t he openi ngs
of the concave  pSPERARETBORERE T isdRpEeH B R GrUBI gy dhend fo

novi ng menbepsrding heronSi2, BRI 1n 9bitidn At de gshal kB theprotti@nP belifordiing
portions 72 are forned in positions closer to the bottom surface of t he
concave por tVbB will preyieat the snriing/ingeder 67 Hpaedlippime2dt. r Egpwieatr ittihpossié ng

menbers 67 s t t.he nmovin nbers. 67 do not,c into contact., w,th the
br ki ng menor Raro g eRe TS St SR e Rk M et R i n
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shaft 73 of thA&WYYHE Rgnherrisdrrepushed radinlydowerd sndoire dispesst! rodielly tberdr aki ng
menber 68 d i f f-Qr ner at.e by, the rotation of the spool
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2007 When a brim tion 67b is disposed hetween a protyuding portion 71
and a pr otrdﬂ?lﬂéerﬁg?%’f’%‘f?e?%}e Mt tﬂ@@?&@?’?‘@?‘bowfftlonéhﬁétﬁe with the

protruding porti thcﬁ'ﬂtstmemic‘tﬂewéklin oPyent the noving member 67 from
slipping off. However, it 1s possible for the noving nenbers 67 to nove

into contact w t Wheretherbaiiing fareerisép b6 8djusteilcthe Firstsidenmvap@r atpared| andt at e
of the cignt r i}f u al b%[f;lki g? .rgec?:im' sm 23. | n addition, when the noving
nmenbers ‘67 e{ ® %ﬁ}érﬁ% PHa7 8P Plath Fdr&ht ar e di sposed radially inward of
the protrudi ng porie fsissidisovien8a MPeAS Hﬁﬂgﬁg@oﬁﬁ%ﬁ{@o&%ﬁ%&opm FRm
protruding nenbers 72. Thus, the noving nenbers 67 can no | onger cone into
cont act wi t he Jgeked state shown in Figure 2 to the unlocked state shown in Figure 3. Referring
to Figures 3 and 4, when the operating knob 37b is to be placed in the unlocked state,
the lock member 38 is pushed by the operating knob 37b, resists the biasing force of
20 the coil spring 44, and moves to the unlocked position. When the lock member 38
moves to the unlocked position, the tip thereof is withdrawn from the convex portion
of the opening 33, and the operation unit 37a is then able to rotate.
When the operating knob 37b is rotated in this state, the operation unit 37a
rotates together with the brake case 65, and the brake case 65 and the side plate 5a
25  become disengaged from each other. When the brake case 65 and the side plate 5a
become disengaged from each other, the brake case 65 moves outward together with
the operation unit 37a by way of the coil spring 44. Simultaneously therewith, the
first side cover 6a moves away from the side plate 5a by way of the pivot mechanism
34. When the brake case 65 is completely separated from the outside surface of the
30 side plate 5a, the first side cover 6a is separated from the reel unit 1 and pivots to the
open position shown in Figure 4 by way of its own weight by pivoting around the

pivot mechanism 34,
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braki ng nenber 68. This is the non-operational state of the centrifugal
braki ng 10 nechani sm 23. Thus, the nunber of noving nenbers G§ MaRalzge7 of
comng into contact with the braking nenber 68 can be regul ated by
switching the noving nenbers 67 between the operational state and the
non- operational state. <Adjust rrent of the braking force> Wien the braking

force is to be ad ted, the fi v s opened and .15 the
opening 5d in thekgtsgén%)tloé{] 18U ag ﬁ%‘ﬂt% %ﬁ%“‘?g ge 18 fqee pgyEpddhe i s
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the tip thereof is with hdrawn from t he convex poition of the opening 33,
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37b is rotat he o erat on,.uni.t 37a . rotates gether with
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di sengaged fdiesmtieaehthahdep of Weestakd\@sb 68 keing &8 Bofisct Wth thBep&life 5@ Wirnda
become di sengaged from each other, the brake case 65 noves outward together
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cover 6a is epara ed fromthe reel unit | and pivots to the open position
shown in Fi g‘g?éoﬁe Yafay of its own weight by pivoting around the pi vot
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braking force is to be adjusted,”the novin ong the
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operatl he non-operatjonal state. Wien the adjustpent of the
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(03 oEcun S s e s itk bl 981 L R PRE
65 into the lb@éa@id@gnm%er 80 is 191‘0‘\/1(18(1 to store the Eemoved moving members 67. The
holder member 80 is mounted on the side plate 5a below and in front of the spool 12.
As shown in Figure 8, the holder member 80 is preferably a synthetic resin

20 member that is curved into an approximate L-shape, and includes a groove 81 that
engages with the brim portions 67b of the moving members 67. Two moving
members 67 can be stored in this holder member 80 from both ends of the groove 81.
This holder member 80 can prevent the moving members 67 that are removed from
the guide shafts 73 from being lost.

25 As seen in Fighire 5, in a dual-bearing reel constructed in this manner, the
spool 12 includes an aluminum alloy bobbin trunk 12b, and flange portions 12a that
project radially outward on both sides of the bobbin trunk 12b. The flange portions
12a include inner flange portions 12e, and outer flange portions 121 that are provided
on the outer periphery of the inner flange portions 12¢ and which are preferably

30 formed from a magnesium alloy. The magnesium alloy outer flange portions 12f
easily assert an influence on the inertial force of the spool 12 when it rotates because

the density thereof are lower than that of the aluminum alloy bobbin trunk 12b, and

thus the weight of the outer flange portions 12f can be reduced. Thus, since the
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The operating knob 37b is then rotated in the direction opposite to the

unlock direction with the tip of the brake case 65 bei ng i n1sanirat200i7t h
t he opening 5d. Wien this occurs, the brake case 65 is engaged with the
opening 5d. Then, the operating 10 knob 37b is pivoted fromthe unl ocked
position to the | ocked position, and the |lock nenber 38 is engaged with

t he opening h e first side.cover ecur in S
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radially outward o trun ange portions
12a incl ude ®ﬁﬂmagridsamgdlcpaoh®wm tHe2mreseah thveuti@r isfoaligéted dicréton hié futer hat

are provided, on t of the inner flan ortions | 2e and
R e R AT S AR SRS AN A e AR ol
outer flangempRtat @ﬂﬁle%ﬁi‘mmﬁﬁ%«lm%b@@%r&unﬁﬁzbnff:byé&%?piﬁ%sfsﬂ h'i'ﬁi:fgu?@f orce

of the spool 12 when it rotates because density ‘thereof are [ower than
that of the TQBt@ﬁientﬂﬁn%mworbd@lﬁmythcdnkneﬁszmammhehusestrhe wei ght of the

el gnt de the. out ) RlR ol M e P LB ke FaRe P PBEb f onal
speed of t heperipho@l paiibh llDEg @twvm&ﬁ theditdledpdriphly i§ ALkhRIGAMOSHRE chaRL Sl Y
cast. ALTERNATE EI\/BODI MVENTS
and an outer peripheral portion 112h around whose outer periphery fishing line is
wound. The inner peripheral portion 112g includes a boss portion 112c, a tubular
portion 112d, and inner flange portions 112e, An inner periphery of the boss portion
20 112c¢1is mounted on the spool shaft 16. The tubular portion 112d is integrally formed
with the boss portion 112¢. The inner flange portions 112e each project radially
outward from both ends of the tubular portion 112d and are integrally formed
therewith. The outer peripheral portion 112h includes a cylindrical portion 112, a
plurality of rise portions 112j, and a plurality of outer flange portions 112f. The
25 cylindrical portion 112i is provided around the outer periphery of the cylindrical
portion 112d. Each of the rise portions 112j project radially outward on both ends of
the cylindrical portion 112i and are integrally formed on opposing surfaces of the
inner flange portions 112e. The outer flange portions 112f are integrally provided on
the outer periphery of the rise portions 112]. Here, the strength of the bobbin trunk
30 112b can be increased by way of the inner peripheral portions 112g and the outer
peripheral portion 112h.
(c) In the aforementioned first embodiment, the outer flange portions 12f are

formed such that engagement surfaces S between the outer flange portions 12f and the
~13-



Al ternate enbodi ments will now be explained. In viewof the simlarity 5
between the first and alternate enbodi nents, the parts of thesahiRhiaoe
enbodi ment that are identical to the parts of the first enbodinent will be
given the sane reference nunerals as the parts of the first enbodi nent.
Mor eover, the descriptions of the parts of the alternate enbodi nent that
are identical to the ﬁarts of the first enbodinent may he omtted for the

sake of br éWAYyadPPUHYNY HorkeCxrpHeRptnl isuiteds diyseimtin pregenbinyention if| ange
portions 13f Bfi@edBidfeto. Ofs @o@ﬁgﬁ‘?ﬁg’u%{q ﬁ%h@éﬁga?&%‘(%&a&@ng’g t§/§ e'og% ntion

is not limted thereto. The outer "~ flange portions or e rom
any mat eri dlangappiign d 28 evd theyinnéraflanigs pogiger 12¢t man be hatapotd Strdacal thati aveim

al | oy bobbi N o S sho in Figure 9 t out er

Fl ange por £kl o Rihe s SX SR e RSSO b BeaS BUE podioly B K oun
in Figure I®m thedobbipbiunktlRonkanlils Rébbirayutiesidaeel $f . [anhis Ri@fionp&ieh pher al
portion 11 of -whi ch the i.nner perjphery js noynted on the spool shaft 16,
and an out égon F()ll(b%gr%ﬂpnﬁ%rﬁﬂno{\leﬁ’f%hmatr‘%%&nlﬁ\mi‘fbﬁ@ ‘B\E‘Pef?anﬁ‘éﬂ)fnﬁﬁ’é? yYfiPShi ng
line is wdishidg lithelcfonnetiod@thPheEH anpOpdrkions LF20n ib@ﬁﬁﬁﬁ%&daoy%gﬁolﬁ%t Ion

| 12c, a tugilljl ar .ﬂgorti on 112d, .and inner flange portions 112e. An inner
peri phery &° & 13885PgUeas [k i taneped suslaggsunt ed on the spool shaft 16. The
tubul ar portion dd@dibs$ ok SR & HiYud I5BE el RS | . The
i nner flan%e porti_onsl ifZe each I?It(l)lj ect. rgagga%%{;&?ﬁt@ghi?é\%s}agd}pe?\&%éﬁ% %%%l%gnds of
t he tubul af'apgrrareem h2fzxad dvdinagrdlange petian I 36" froayrhechn dphexielyi thperedlivefacet er

peri pher al ri. 120 4 | a indrical portiqQn,112i, .. |yrality
of rise po??l? Jﬁ%%%%fr%ﬂg%gﬁg%g?ﬁrz aP?ﬁf or B eélFQ ’ aﬁ%ge bﬁg'lgtrla‘gﬁ]éy Ea#’% . The
25 cyl i ndr peay frparthé bebbld @inki B0 tlomiidethngs-oidadnd Bé "Olittkik spetiophde yuef t he
cylindrica orti.on 2d. .Each, of the rise portions 112] progject radially
out war d onlﬂg%ét)ehpoé{ﬁoss l(])# cap bs easiy; npliedypn B?)tthtfingf’l Og%?i &E’é’ﬁﬁ bgr %ri‘ﬁ’fﬁ‘@ﬁkal ly
formed on ofipsinngdissing agetmeofikd Nanthemi@t, b aRGEn NO' tibows 181881 1Fhepout er
flange portions 112f ﬁgre d'mnt _egg"al |y provided on the outer periphery of the
rise porti GHEETRF} SURGE St e st YaHeRhthgrouies dlapan Bpition TdRkoR 2 ed than be
i ncreased hyemAyhg@lpofthe 126NeF 1B@N inpkharal a RRpL J2ovaithd

peri pheral porti gﬁp,ﬂZh. (c) In thegafaorgma% %dggr%g%é i rs%ﬂgﬁt’)gﬁp%g\ﬁ%f t he
out er fl anyechUEYEdiHscragtsegian. Faghammeres incthe siheture nBigereeldt thoumpaasesns

bet ween t hg, et 8" YelARHGHPOLES ﬁ)ﬂ%e :l)%fﬁo?lnﬁf‘n di tﬁejigne}'%all\l/gg 1%1111%1(1) QZG'" is a
stepped surface with a flange-side end S1™ of the engagement surface S" being radially
farther away from the bobbin trunk 12b™ than its bobbin-trunk-side end S2". In this
situation, the engagement between the outer flange portions 12" or 12f" and the inner
flange portion 12e" or 12¢" will be comparatively strong. Furthermore, in the structure
of Figure 13, deformation of the outer flange portions 12" can be suppressed by
supporting the outer flange portions 12" with the stepped surface.

According to the present invention, a light tackle can be accurately cast with a
dual-bearing reel because the outer flange portions of the spool thereof are formed from a
material having a density that is lower than that of the material used for the bobbin trunk.

"Means plus function" clauses as utilized in the specification and claims should
include any structure or hardware and/or algorithm or software that can be utilized to
carry out the function of the "means plus function" clause.

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

downward,

- 14 -



inner flange portions 12e are circunferential surfaces. However, the
present inventionis not limted thereto. As shown in Figur eISJMarchhabeT
engagenent surface S' between the outer flange portion 12f and the inner
flange portion 12e' may be a tapered surface that are slanted with a

fl ange-side end SI' of the engagenent surface S' being radially farther
away fromthe bobb| n trunk 12b' than its bobbin-trunk-side end S2'. In
this situat’®iisel, Bogsental, belovsepd figngverse'eas \yelépwrimhmsamlarhéreb@mi ferms unk
12b" to th for n,.of the
outer fl angeéfgllpj)gore{hlo Eoéngln%(ﬁI%ﬁ)s'g{)a{trlél ggﬁ‘é%‘b‘h@% dlit ]'Eme eéeh{‘ﬁ ,Verﬂ%tnhégg&tffl l%gl % ange
portions 12Eseierdstaapslied tedeskcabete plﬂaeradm:enhmnshoam lﬁthmm)metl felagre @0 42, t he
engagenent g‘%g ter flange portion 1217 and the inner

fl ange portl on %g]enp%d Wﬁtg\e%lﬁsegp%%%‘? {Oélly tapered surface, wth the

bobbi n-t runk- si Géeenths S2Ucgmée st,ublea@mgagmny “saﬁoﬁlacms‘apﬁ@kn@télﬁdésaisbdl

fart her ;fvay fromthe bo |n trunogéﬁ thgn its flange-side end S| ". In
this situattol mF?ﬂeadﬁf*B?a G PEAYL GSEYRBNG of S Radifipd t’éé’swcﬁl thidharndd on
both ends @fsul:hie ok angerdansly tRingBXaTRIE, ternttS 51 ABe AYAERIY 85O luhf |éke
Furthernmore, as shown in Figures 13 and 14, the engagenent surf ac%

S'" bet weeNeYipErORk Erleast andfe ofdire medifipdfternpif thizfdevigtidn mreald n%n@gatﬁlthmge
portion 12%ean19éo@%@wmﬁﬁ¥nd&?f¥e a stepped shape or a V-shape, respectively,

when viewed in Ccross-section. Furthernore, in the structure of Figure 13,
t he engagenent Téisrapalientisn clatet meeity thkpanesePatbhtaippdicpomt N@rR002811548d t he

st of tnatnabbe bebeGs, of Jufeed BRRRG PR ERR, or ol PR hIGR T he

bobbi n trunicozia@tﬁtédhehmmbyhﬂ"elbmi&bi n- trunk side end S2"'. In this situation,
t he engagenent tween the outer f|ange ions 12f' qr 12f' and the inner
fl ange portion ?‘g‘éy\eorg?’ %8“33 quﬁl%@gﬁzégﬁai’%ﬁ’i s 42 Ay atepthet MescRbre, in

t he struct inventionf 1t5blgtﬂeeap¥;§‘en%ft%§§%kﬂl@ﬂ' 119ihetzf}f3ﬁ@1‘ﬁttﬁfs didoAnae tHé)cr\IahQﬁ@ 12"
can be suppressed by pporting the outer flange portions 12f t he

st epped suttge &%86413?%@“% 62 Premdle SeRin Wﬁlvélh Pratingafrpinghe seame I@IféhQ:an be
accur at el ying@sfonWstdafifled Filiulﬁ!e a P&c{‘&airn%e lFuRf’éfﬁl‘dfee tﬁehﬁ)reggldhl% ddetsézﬂ?@igg EP rtions
of the spool thereof are formed froma material "havin ensity 1 is

| ower t hantheiggbodimenisecemdiog iathe mse@dntﬁmsrentumeaxb@midedtfpummtratmanbf midjs
function Iy and LB sh

i ncl ude an};}/é’tgylfﬁ%tpaﬁ:’gg%yhﬁﬁg reﬁqg‘g g‘r%ga %rg i hEr? gizpeggﬁfcf%plg apﬁgkﬂe“can be
utilized tojuicdmtsy out the function of the "neans plus function" clause. As
used herein, the followng directional terns "forward, rearward, above,
downwar d,

- I5-



-14 15 March 2007 wvertical, horizontal, below and transverse" as well as
any other simlar directional teens refer to those directions Mirch 20Qvi ce
equi pped with the present invention. Accordingly, these terns, as utilized
to describe the present invention should be interpreted relative to a

devi ce equi pped with the present invention. The ternms of degree such as
"subst ant i WHAT 1S CBAOMED'1Sand "approxi matel y" as used herein nmean a
reasonabl e anount of deviation of the nodified termsuch that the end
result is not significantly changed. These ternms should be construed as

including a deyiati anp&di f&ta duB8ABLaring YcPlhal 18 o TRA UL 8hahfE Hi'foiiﬂte(‘i Qr%_ﬁle
devi ati on woul d not negate the neaning of the word1 it nodifies. I's
appl i cat i of¢elcnzt isd g spopl shpfit sippapainkss thePaelewtit, Apidl spodt ety Mapte@00de3 1 1
548. The i i . of . Pat ent.. Appl.i gat i,on ..2002-3 1 1
348 i s her DBy T Reor b ate: R JPRERTRRITE Bl BN R Qe
enbodi nent s havetubelenbabhostemktboiniglaliapséd abe niohetep rethe siool shagtenfishog linet wi | |

be apparent .to those skilled in the art fromthis disclosure that various
changes agb l?ﬁ)ac?‘ltak’ﬁcig(il?eo%%m@d%mﬁ’éi YT RERCH 'Sﬁlﬁdﬁ‘f’ﬁa%lﬁai“ﬂnﬂg fromthe
scope of the iflugapboidnagrodtict aeehdsdlthe bapnendetk, 6l Rhd®ne FUdtidhgdrere, the
f or egoi ng descri.xgc{}‘:ugns of the enbodi nents according to the present

i nvention I%f?%orﬁr‘ ®d for illustration only, and not for the purpose of

liniting the inventign,as mB8fd NEGoWolche ARRENIEH el 1B . aNd Libelds of
equi val ents. - 15 15 anB.I’ ch %0%% %&E‘f I§ CLAI le S 1A 56%0? Sc?r a
dual - beari ng re8id habhin thadk. andreel unit, a handle nounted on the reel unit,

and a spool shaft S%‘%ﬁgﬁg‘%ﬁf&g&lﬁr ﬁ%tiﬁﬁgiéiﬁip% %%tg“gf@?%l a:t?gitQ e%dﬁleq?t/ed to

be provided on the spoo SO as' to y rotation of the
handl e and conp¥issidrigner dlabgdpdréion, baldwiuter flangekpdvedmigpvardiapdasityt oweethanunt ed

outer - pett phery o s pO AR b Fread AR TR G B ol Rt SECar enas
of sai d bobbi ngatdriunds, flalc lpeaivh BRGeotais autt: flaaRggortipQNkVRPS fAlagt-tideng, an
I nner flange poerntdlagg a%rogé:i?lgtitdnﬂ%idreaeg:i,asla}dy ﬂa%%g-vs\%g%nzi %girxpg ?arc]i?all?/ffaé}%rgwgg ds of

from said bobbin trunk than said bobbin-trunk side end is.

2. The spool for the dual-bearing reel according to claim 1, wherein

said outer flange portion is made from a magnesium alloy.

3. The spool for the dual-bearing reel according to claim 1, wherein

said outer flange portion is made from a synthetic resin.

4. The spool for the dual-bearing reel according to claim 1, wherein

said bobbin trunk is made from an aluminum alloy. -

5. The spool for the dual-bearing reel according to claim 1, wherein
said bobbin frunk is integrally formed with said inner flange portjon, and
said outer flange portion is provided on an outer peripheral surface of said inner

flange portion.

6. The spool for the dual-bearing reel set forth in claim 5, wherein
said outer flange portion is outsert formed on said inner flange portion.

-16 -



sai d bobbin trunk, and an outer flange portion projecting radially outward
froman outer periphery of said inner flange portion, said qgtpirchl2ange
portion having a density lower than that of said bobbin trunk, an
engagenent surface of said outer flange portion, where said inner flange
porti on engages said outer flange portion, having a flange-side end and a
bobbi n-trunk side end, said flange-side end being radially farther away
from sai d bobbi tru;lilr t han_ sai d bobbin-trunk side end is. 2. The spool for
the dual - beari ng r eel M08 @F Hig dual-Repringice] acaprdingitpclaiai gvipigiar 1 ange

portion is madegfid Q%@nﬁ@%?ﬁédé@b@i‘tib%’cngao’ge egg}?ot?@‘%ﬂheifrgﬁ%a%gﬁﬁerggﬁlfﬁcgg aring

reel according to claiml1l, wherein said outer ange portion is nade from
a syntheti®desin. 4. The spool for the dual -bearing reel according to

claiml1, whereip;: i I nk..is. . made from an,al um.num,al | 5. The
spool for the d%écf -gﬁég?@%g%gae%egééc% %F%g“‘” ac?esc}”g%’%'en ANSHAEE SPH 1S & ?/a&lybobbi n
trunk is ifattbgraslaly yrofrosandicbhivrt thurkaha iisnbebbid do@atkgeddaidt | on, and said outer
flange portion is provided on an outer peripheral surface of said inner

flange portion. 6. The spool for the dual-bearing reel set forth in claim

5, wherein saigl out®he dpoanvetpaciliefriisreOcs®bingkOsRd1 Oes@hd i nner
flange portion. . -16 15 March 2007 . 7. The spool for the dual-bearing reel

according to cl3ihider agphayte; frogapytiprragasgsacotbe et hriappaspoet Pofscangage
each ot hergymt their engagenent surfaces, and said engagenent surfaces are
t apered surfaces whose flange-side end is radially farther away from said
bobbi n trunk th#ifl ngssavspbimifeeesinke sstdepedsbape8. The spool for the

dual - bearing reel according to claim1, wherein said inner and outer flange
porti ons engage each other at their engagenent surfaces, and said
engagenent surf@ces hapeldorsheppetcsngpel tBat his 8 pblnif, @hakdle nduaded bgar i ng

el et B RaEha b RSB 5 2 bkl 10 2 5P
provided on the spool shaft so as to be rotatable by rotation of the handle and comprising;
a tubular bobbin trunk being adapted to be mounted to the spool raft, a fishing line
being adapted to be wound around an outer periphery of said trunk portion; and
flange portions provided at ends of said bobbing trunk, at least one of said flange
portions including,
an inner flange portion projecting radially outward from one of said ends of
said bobbin trunk, and
an outer flange portion projecting radially outward from an outer periphery
of said inner flange portion, said outer flange portion having a density lower than
that of said bobbin trunk,

wherein
said outer flange portion is made from a magnesium alloy,

said inner and outer flange portions engage each other at their engagement surfaces,

and

said engagement surfaces have a V-shape.

10. A dual-bearing reel comprising:

a reel unit;

a handle being rotatably attached to said reel unit;

a spool shaft being rotatably supported by said reel unit; and

- 17 -



provi ded on the spool shaft so as to be rotatable by rotation of the handle
and conprising: a tubular bobbin trunk being adapted to be mgm&adht200f he
spool raft, a fishing line being adapted to be wound around an outer

peri phery of said trunk portion; and flange portions provided at ends of
sai d bobbing trunk, at |east one of said flange portions including, an

i nner flange portion projecting radially outward fromone of said ends of

sai d bobbin trunk, d an ter, flange rti. projecting radially outward
from an outer piéf‘f‘ioﬁﬁg?‘f)g C%‘?%géléqddoilbﬁﬁ‘g?te‘%}éf’?g‘gﬂ%kb P ?Poé’ghﬁ’néﬁut er flange

portion having a dengiubylal BWBIn fbi&kbeidabhpted 03RRI HbReRRL e shifkhather ei n
said outer flange portion is nade froma nagnesium all oy, said inner and

outer flange porti onsiidvigine beingndapipéio betweundiarouad gagelseperivbanfodesdd, and
sai d engagement sirfRefSaipve a V-shape. 10. A dual -bearing ree
conprising: a reel ‘unit! a handl e being rotatably attached to said reel
unit; a spool shaft freiengortionaprabidgd siqpderf @dl Wpbsagitthnk gelleagnirte;of aaid - 17
15 March 2007 l.. being configured to be rotated by said handle, said
spool havi ng, J%P%ggﬁgpngﬁﬁ%gﬁgtrunk bei ng adapted to be nounted to the
spool shaft, a fishing |iadnbeilageadagpirgaojaingeadigitingitandyinh &t dudier
periphery of said trunk.portion; and flange portions provided at ends of
sai d bobbi ng trunk, %%SP%ﬁ§px8ﬁ@¢8FmsﬁWd fl ange portions including, an

inner flange portion proj&cidtdngdialiol pRYEMRE Fadif BT RREOfor 3hbutgnds of
sai d bobbin trunk, and an outer flange portion projecting radially outward
froman outer peri pkepyerpr! suf dnnen Haresr pastiere spdroufes flangapertionhaving pange

portion having a d%ﬁ&igy}'lca%&"\!ﬁﬁn fhhadt sLhabuh tl‘ﬁﬁi, dn Qﬁéﬁ%iﬁrﬂer‘itrsﬁlq&e o28aid

engagenent surface of sai .
outer flange portion, where said inner flange portion engages said outer

flange portion, having a flange-side end and a bobbin-trunk side end, said
flange-side end being radially farther away from said bobbin trunk than
said bobbin-trunk side end is.

11. The dual-bearing reel according to claim 10, wherein

said outer flange portion is made from a magnesium alloy.

12. The dual-bearing reel according to claim 10, wherein

said outer flange portion is made from a synthetic resin.

13. The dual-bearing reel according to claim 10, wherein

said bobbin trunk is made from an aluminum alloy.

4. The dual-bearing reel according to claim 10, wherein
said bobbin trunk is integrally formed with said inner flange portion, and
said outer flange portion is provided on an outer peripheral surface of said inner

flange portion.

15. The dual-bearing reel according to claim 14, wherein

said outer flange portion is outsert formed on said inner flange portion
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outer flange portion, where said inner flange portion engages said outer
flange portion, having a flange-side end and a bobbi n-trunk sisdg¢areRdoogai d
fl ange-side end being radially farther away from said bobbin trunk than
sai d bobbin-trunk side end is. 11. The dual -bearing reel according to claim
10, wherein said outer flange portion is nmade froma nmagnesium alloy. 12.
The dual -bearing reel according to claim 10, wherein said outer flange

portion is made fro hetic resin, 13. The dual -bearing reel according
to claim 10, mmbé 'g¥&§§¥gbﬁ%ﬁ%ﬁﬁ3?W@H@nﬂ§”ﬁ%@éOfWBﬁP@n al uni num al | oy. 14.
The dual - beari ngid @8dr .88 6RE MGe b 1i6hPnThEacWRIRLSL et @hFhoBABRIR elEUNK TS
integrally formed with said inner flange portion, and salg outer flange
portion is2¥rovided on an outer peripheral surface of said inner flange
portion. 15. Thg . id
outer flange porf?gﬁkggﬁgﬁspgmkgg ﬁ@%&fghﬁgﬁ%gpﬁ%g%m_%%mewﬁg Eﬁkﬁ@ -18 15
Mar ch 200 7farth@. awhh érochusald Ypdaimi ingikrikee itsabahbirdirundg-dide @ldai m 10 wher ein said

i nner and outer flange portions engage each other at their engagenent
surfaces, and said engagenent surfaces are tapered surfaces whose

fl ange-si de endii.s regdilal-Yearihaidohedcors@ytofclam 19awHeB@bbi n trunk than its
bobbi n trunk-side end. 17. The dual - bearing reel according to claim 10,
wherei n said i nSHIAHEN ﬂF@rf?B%Wﬁ@oﬁﬁmﬁﬂﬁﬁ@*@ﬁ@ﬁdbmé%éﬁﬁéﬁﬁﬁﬁS@P“F%elr
engagenentgur f aces, and sai d engagenent surfaces have a stepped shape.

-19
said engagement surfaces have a stepped shape.
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