SPOCL FOR DUAL- BEARI NG REEL CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clains
priority under 35 U.S.C. 119 to Japanese Patent
Application No. 2009-108697 filed on April 28, 2009.
The entire disclosure of Japanese Patent Application
No. 2009-108697 is hereby incorporated herein by
reference. BACKGROUND OF THE | NVENTI ON [0002] Field
of the | nverSPOXOIOBOR DUAIBREARING/REEbLn rel ates
to a spool for a dual-bearing reel. Mire
speci fi caCRPSStREFPRENEM TO REEA TEIN APPLACATIONSa spool
for a dual-bearing reel that is attached to a spool
roebaf t - suppeg istichiortclsiaRpridaeyundeP9OW] S.Baghgo Qﬂfh?anese Patent
I nformati on [0005] The dual - bearing reel generally
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e, Whereas the spool 1s rotatably attached to the
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re%?ri Ehery of the bobbin trunk. The flanges are

BVFded on the axial both ends of the bobbin trunk.
The bobbin trunk jncl | ' rtion and a
boss. A fishinéh“¢$§@%ﬁ§3925ﬁ§H§3gﬁh§$¥Hﬁgouter
peri phery of the cylindrical portion. The boss is

[0p&Fmed  ifneldied thedasentiar i pheral side of the
cylindrical portion. The bobbin trunk is attached
[000%]o a spddk pstvantinvéntionghlatehts bepoel foThalupkebpeiogireed  More
flanges protrude fromthe axial both ends of the
spbeitibdlly, thebsehninaertiirallates tti vepomh] firraelial-bearinBirecitihae is
of the respective flanges is greater than that of the
atRERAAI B atspokhafl BGpoRsPBE hirdtd bbdyanges sl ant for

gradual |y extending their dianeter in an axial - outward
roBbd41ect i oMz, ckRfouBs &BhSation
[0005] The dual-bearing reel generally includes a reel body and a spool.  The
reel body has a handle, whereas the spool is rotatably attached to the reel body. The
spool includes a bobbin trunk and flanges. A fishing line is wound around the outer
periphery of the bobbin trunk. The flanges are provided on the axial both ends of the
bobbin trunk. The bobbin trunk includes a cylindrical portion and a boss. A fishing
line is wound around the outer periphery of the cylindrical portion.  The boss is formed
in the inner peripheral side of the cylindrical portion.  The bobbin trunk is attached
onto a spool shaft through the boss.  The respective flanges protrude from the axial
both ends of the bobbin trunk in a radial-outward direction. Diameter of the respective
flanges is greater than that of the bobbin trunk. The respective flanges slant for

gradually extending their diameter in an axial-outward direction. For example,

Laid-Open Japan Patent Publication No. JP-A-2001-145445 discloses the configuration.



Lai d- Open Japan Patent Publication No.
JP- A- 2001- 145445 di scl oses the configuration. 1 [0006]
Wth sonme spools of the aforementioned type, it is
feasible to include a bobbin trunk nmade of a |ight
thin netal plate. The particular configuration
achi eves reduction of the entire spool weight and
inertia force. Accordingly, rotation performance of
[00¢fd spool With semhapeddo! ta plokeneendioned tvhe, ibisBbastble foupude a
is herein reduced by enploying light netal (e.g.,
bodbisntrimkmhadegriedightrthéad meta) platéhe The pattivelar cedigutiton acheves
t hi ckness of the bobbin trunk is desired, however, the
refitioA O fg dltievdpackwtightunddugtd forcdhencdobdingil aogeisnar e
cut or the fishing line is wound around the spoo
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bet ween the flanges and the axial center of the
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the flan nd the reel body. The f| hi n
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parent to those skilled in the art fromthis
esm%%wdgurl@lmﬁ@@te oM bekres heflangayadghe ahlal sRpEs pEhe
ool . This invention addresses this need in the art
boeb indestik. aghcooidinelaegiens fivn elre flaniges toetbopeiabgsptar ef thetbgbbin
those skilled in the art fromthis disclosure.
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i nventi on have been created to solve the

axehoveydre direangda cRaMbte I@'S)uﬂﬁx@btt bétgen thetfla@ges and the reel body.
conventional practice and to prevent deformation of a
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conpron15|ng he performance of the spool. [0009] In
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a dual - bea
there exists a need for an improved spool. This invention addresses this need in the art

as well as other needs, which will become apparent to those skilled in the art from this
disclosure.

SUMMARY OF THE INVENTION
[0008] Aspects of the invention have been created to solve the above-mentioned
problems occurring in the conventional practice and to prevent deformation of a spool
used in a dual-bearing reel without compromising the performance of the spool.
[0009] In accordance with one aspect of the invention, a spool for a dual-bearing
reel is attached to a spool shaft supported by a reel body. The spool comprises a
tubular bobbin trunk with a peripheral surface extending along the axial direction of the

spool so that a fishing line can be wound around the bobbin truck. The peripheral



reel is attached to a spool shaft supported by a ree
body. The spool conprises a tubular bobbin trunk with
a peripheral surface extending along the axia
direction of the spool so that a fishing Iine can be
wound around the bobbin truck. The peripheral 2
surface includes thickened wall portions di sposed on
opposi ng sides of an axial center part of the bobbin
SLtrEaaﬁ mcll%%ﬁmkeaﬁd Vel pedions dispesed gn appesingTidas @ wh ekial ¢rater
peri pheral surface of the bobbin trunk as a
pashel tpe belehin trmhk.ar 4 paieob 8engeEacintegfallyfermi¢damigle the peripheral
extends substantially in a radially outward direction
swfact heths pobbin tinkas s onepieet, unfarydhanosedEbet sl flangeal
ends of the bobbin trunk and extends al ong the radial
exéde atbsdatialy it HRAdSDJutwakB Sirb@fh JTERDGI00]. NCA HERSn@nber is
di sc portion with a through-hole to receive the spoo
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t'hi ckness greater than the thickness of other
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DESCRI PTI ON OF THE DRAW NGS [ 0011] Referring now to ‘
[0PKY at t achisye ardohaigisaturiscaspeas mdadyantagetoftihg present invention

original disclosure: [0012] FIG | is an oblique view
widf begota abpdsewtrtp tise eldlled mahe an fonbddifolbmwing detatiéredescription,

present invention is adopted; [0013] FIG 2 is a
whichgskeseatcbnjnadtion veith thik ahhexed ded wibgg isepse@hbodithO0d 41 the

FIG 3 is an enlarged cross-sectional view of a spool;
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Referring now to the attached drawings which form a part of this original
disclosure:
[0012] FIG. 1 is an oblique view of a dual-bearing reel that an embodiment of

the present invention is adopted,;

[0013] FIG. 2 is a cross-sectional view of the dual-bearing reel;
[0014] FIG. 3 is an enlarged cross-sectional view of a spool;
[0015] FIG. 4 is an enlarged cross-sectional view of a spool of other

embodiment, corresponding to FIG. 3;
[0016] FIG. 5 is an enlarged cross-sectional view of a spool of other
embodiment, corresponding to FIG, 3;

[0017] FIG. 6 1s an enlarged cross-sectional view of a spool of other



[0015] FIG 4 is an enlarged cross-sectional view of a
spool of other enbodinent, corresponding to FIG 3;
[0016] FIG 5 is an enlarged cross-sectional view of a
spool of other enbodinment, corresponding to FIG 3;
[0017] FIG 6 is an enlarged cross-sectional view of a
spool of other 3 enbodinent, corresponding to FIG 3;
[0018] FIG 7 is an _enlarged cross-sectional view of a
enghpdisnents cosrenemdingtodndnt, corresponding to FIG 3;
and [0019] FIG 8 is an enlarged cross-sectional view
[06f8]a spodilGof inttherargehtyosh-seenitonal eom eSpgodi ofptha FI G
3. DETAI LED DESCRI PTI ON OF THE | LLUSTRATED EMBODI MENTS
cniAd20¢nt Selrespedinb GG e of the present invention
will now be explained wth reference to the draw ngs.
[obtowi I'l  braGagpaseitlark@ oS chkidl VRS bk 381 &rdthdrr om
thi's disclosure that the foll owi ng descriptions of

ennggnggmogg r%ftotli‘?@ present invention are provided
tor illustration-only and not for the purpose of
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clains a eI r equiva ents erring
tially,to FIG u bear i
[omaust S hogipdy %@H’WEeﬁefﬁﬁ‘%éﬁ‘}g@a il e dp e
J ent |nveaoci{| on. The dual - beari reel s a
W’iﬂb ??F%‘f% tp dhgrlippIngast tﬁgll b épparqfﬁéo these skilleq uﬂdh%ala from this
reel body 1, a handle 2 and a star drag 3. The handle
diselosyrethaipbe Edlavdrgdeseriptions o theeasbagiiagnts obie presenfseigention
for rotating a spool. The star drag 3 is disposed
arpptoweked fothidustentidhenly adchot fre theglrphedyf limianglthesnvensied as
for regulating drag force.
defined by the appended claims and their equivalents.
[0021] Referring initially to FIG. 1, a dual-bearing reel is illustrated in
accordance with an embodiment of the present invention. The dual-bearing reel is a
small low-profile bait-casting reel.  The reel includes a reel body 1, a handle 2 and a
star drag 3. The handle 2 is disposed lateral to the reel body 1 and is used for rotating
a spool. The star drag 3 is disposed between the handle 2 and the reel body 1 and is
used for regulating drag force.
[0022] Referring now to FIG. 2, the reel body 1 includes a frame 5, a first side
cover 6a and a second side cover 6b. The first and second side covers 6a, 6b are
attached to both sides of the frame 5. As illustrated in FIG. 1, the reel body 1 further
includes a front cover 7 and a thumb rest 8. The front cover 7 covers the front of the
reel body 1, whereas the thumb rest 8 covers the top of the reef body 1. A rotatable

spool 12 is used for winding a fishing reel. The spool 12 is removably attached to the

interior of the reel body 1.



[0022] Referring nowto FIG 2, the reel body I

includes a franme 5, a first side cover 6a and a

second side cover 6b. The first and second side covers

6a, 6b are attached to both sides of the frame 5. As

illustrated in FIG 1, the reel body 1 further

includes a front cover 7 and a thunb rest 8. The front

cover 7 covers the front of the reel body 1, whereas
[003d t hunbThedsamaS pslndesa paieof Byst ofd semend Peéq plelsaya. b aad a

rotatable spool 12 is used for winding a fishing
pluraty, of Hheplepomits (@otiiBustretrd vaBleyfigut¢sac HEE fiist arfdesecond side

interior of the reel body 1. 4 [0023] The frame 5
platacha)dbsraogpasdd tofont bnsherdiyth medaathisedgapd. ate doaplifgparts

and a plurality of coupling parts (not illustrated in
aré D&edftb GBiiR6 Jhe fth@nfiist®hd anM piReORNd 56l de  plates 5a, 5b

are opposed to one another by a predetern ned space.
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second side plates 5a, 5b. irst side cover
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first side cover to be swung opened or closed with
b Opened A (ised Witk f@Peeﬁfﬁ%g}ﬁ fisme trec haipiyphmgechanism 34
supports the first side cover 6a in a front part of
suppstsfthe fiest side Phieer fOp s ¢ froptrercefbe frgme S5c adhe st sislg cover 6a
pi vot and nove in a direction away fromthe frame 5.
caif fleerétpokvotrmad mamiesmr 6 eétenusey fron tledkanandl/ ofhalntlock
the first side cover 6a to the frame 5. [0025] As

médhhnistnrstie dsddno Fddi and/or bl ck Hanlrstsi &caspnBidiaties fituhe 5.
spool 12, a level w nding nechanism 15 and a cl utch

[obE3rer 17.AsTin@stsAQPh 148, b sthelhiaRRSeAcHarpRand fidlspbol 120a Revel
fishing rod. The | evel w nding nechani sm 15 uni forn y
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to a fishing rod. The level winding mechanism 15 uniformly winds the fishing line
onto the spool 12.  The clutch lever 17 is a pad for the angler’s thumb. The spool 12
can pass through an opening 5d of the first side plate 5a. Additionally, a gear
mechanism 18§, a clutch mechanism 13, a clutch engagement/disengagement mechanism
19, a drag mechanism 21 and a casting control mechanism 22 are disposed between the
frame 5 and the second side cover 6b. The gear mechanism 18 transmits rotational
force of the handle 2 to the spool 12 and the level winding mechanism 15.  The clutch
engagement/disengagement mechanism 19 executes control and
engagement/disengagement of the clutch mechanism 13 in response to a handling of the

clutch lever 17.  The casting control mechanism 22 regulates resistance force to be

generated in the rotation of the spool 12.  Additionally, a centrifugal brake mechanism



can pass through an opening 5d of the first side plate
5a. Additionally, a gear nechanism 18, a clutch
mechani sm 13, a cl utch engagenent/ di sengagenent
mechani sm 19, a drag mechani sm 21 and a casting
control nechanism 22 are di sposed between the franme 5
and the second side cover 6b. The gear nechani sm 18
transmts rotational force of the handle 2 to the

23sig disiposed bghween e framed and Hi fivgt videcdvanr &m Bhe cPhigifugal brake
clutch engagenent/di sengagenent mnmechani sm 19 executes

medmntisol 23arduces bgadmhentihglcastingagenent of the clutch
mechani sm 13 in response to a handling of the clutch
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resi stance force to be generated in the rotation of
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boss ,12 ckened wal | portions. 12d. . The bobbi
nepE 5 5 ASTOGR kD o AgerISh Syery e ¢ Each
und around the peripheral surface of the bobbi
Oftﬂ%ﬁ%lgf? hla nrﬁé“uﬁ‘fsan thesradinhdiggedionnt Bl bass y 2¢ tsrdm@sw ¢eptrally
t he peripheral surface of the bobbin trunk 12b as a
bepmesnpixed endsfithabgbbiretrivey | 2tRalhextants aloag flicandfelsdit@ton.  The
protrudes in the radial direction. The boss 12c is
bods $Pois éategrelty faey withahwlengeaX 2abndihd peophdriieuifaddifithe
trunk 12b and extends along the radial direction. The

boBBES&Cl 2bSis iahegiadk,| vhitor Mesibe. t IThehess 1rRNges: Hpeandth a
the peripheral surface of the bobbin trunk 12b as a
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with a through-hole for receiving the spool
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thitcfcgnrc]ala wa%lbporg'on PZd is formed between the flange 12a and an axial center part of
the bobbin trunk 12b.  The thickness of each thickened wall portions 12d is greater
than the thickness of other wall portions of the bobbin trunk 12b. The flanges 12a, the
bobbin trunk 12b, the boss 12¢ and the thickened wall portions 12d are integrally
formed as a one-piece, unitary member by cutting a base material made of magnesium
alloy. However, it should be understood that the flanges 12a, the bobbin trunk 12b, the
boss 12c¢ and the thickened wall portions 12d could be integrally formed as a one-piece,
unitary member, using other materials and conventionally known mechanical processes
such as die casting.

[0027] As illustrated in FIG. 3, the bobbin trunk 12b is a tubular member

constructed to wind a fishing line around its peripheral surface. Each of the flange 12a



t hi ckened wall portion 12d is forned between the

flange 12a and an axial center part of the bobbin

trunk 12b. The thickness of each thickened wall

portions 12d is greater than the thickness of other

wal | portions of the bobbin trunk 12b. The fl anges

12a, the bobbin trunk 12b, the boss 12e and the

thi ckened wall portions 12d are integrally fornmed as
hag agnbsipitied e disanhapgrapd reintegrallyyfonnrd witly the a5 endsefahe kabbin

made of magnesium alloy. However, it should be
trunkd@bst dbe fladges 12herefcbasigesdid axtehdeutisaiobally hrtbakadi2b,

the boss 12c and the thickened wall portions 12d
diretibtlob@c kpdoe gp.al The bok Meelh@sa aibeRstiNlyeli, shapiwitAky

menber, using other materials and conventionally known
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ilTustrated in Fl , the bobbin trunk 12b is a

subtOUL Ak e BRSRR uniC PA5 ¢ rﬂ&ts?goltsﬂa%'g@‘?s &)fngﬂtrlaégécﬁ% ﬂtitﬁ%ﬁf%‘the
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The fl s 12a are copstructed to. exten

of ipsahig ey Ser o Reuen B susc T rbestes tiggugh the
12. The boss 12c has a substantially disc shape with a

thiomebdgle: Hérethedosale the spael glptlal 9 i prespvitigd i the bessel 2¢.
axi al center part of the peripheral surface of the

Hiyobist.rit shoykikbeniderstiod thas oter shrafentiamllyknewndechutspesicande
fit through the through-hole 12f so as to be

ushoto asstmablaliiospadt shafidd ahd thdhisbd3s 12c. The outer
surface of the spool shaft 16 is serrated so that

[oodgEn t he spoiokr8ophtFIG63 pash asclidieouah pbhins 12d is integrally
t hrough- hol e 12f of the boss 12c the spool shaft 16 is

foRE&PBerivEdd @ thRed 118 LA alagézl-c_enﬂéppﬁ'vgf the bbb AQWhE 198 The
under stood that ot her conventionally known techni ques
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ce%gir 8’5? oF %e%%tl!:in@r%% il?Q.S '}l%edthiicielilgdt wall gclnlt%ns 12d are annularly
formed along the circumferential direction of the inner side 12e of the peripheral surface
of the bobbin trunk 12b and protrude in the radially inward direction. More
specifically, the thickened wall portions 12d have a substantially cone shape. In other
words, the thickness of the thickened wall portions 12d gradually changes. Therefore,
the thickness of the thickened wall portions 12d is greater than other wall portions of the
bobbin trunk 12b by the amount substantially corresponding to the shape of a cone.
[0029] As illustrated in FIG. 2, the spool shaft 16 passes through the second side
plate 5b and extends to the outside of the second side cover 6b. The extending end of
the spool shaft 16 is rotatably supported by a boss 6¢ formed in the second side cover 6b

through a bearing 24a.  On the other hand, the other end of the spool shaft 16 is



formed between the flange 12a and the axial center
part of the bobbin trunk 12b. The thickened wall
portions 12d are symetrically di sposed on opposi ng
sides of the axial center part of the bobbin trunk
12b. The thickened wall portions 12d are annularly
formed along the circunferential direction of the
i nner side 12e of the peripheral surface of the
rofaedbly suppeuekinkRdingaipr pf trercaoteifigal brabe medhanidny 23 Hwavgh a
direction. More specifically, the thickened wal
bepong P4ns Thdehdnmg 2dasidbstrandali @l Hayl beariegsshape. 1 n ot her
words, the thickness of the thickened wall portions
(002 gr aduatikyt @ldaigesge-TheieéGottion 1AaTHY Hlsbleshaftdb is
the thickened wall portions 12d is greater than other
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substantial ly correspondl ng to shape of a cone.
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ot her end_of the spool shaft 16 is 7 rotatably

fragy o prgedligmeteotiion 844 o rediak-petwaeddiractioyal  br ake
mechani sm 23 through a bearing 24b. The bearings 24a,

[0031] are sSlwlgsar bedhaniseal§ inglide] OBW@]e shaftidghe meindgesf 3hand a
| arge-di aneter portion 16a of the spool shaft 16 is

pigios peaed. i Thanpéngdar a1 i Ofixquioo ttholendfe shhak 36 ecThelpmiaegear 32
pl ate 5b. An engagenment pin 16b, form ng a part of

is b nebutdr thic@beBGRARE $MhtBe nag) fdax8d Do tdver thediti gl 0d tiefthumb
the large-dianeter portion 16a. The engagenent pin
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Its dianeter. The both ends of the engagenent pin 16b
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18, are positioned lower than those of the first side plate 5a and the first side cover 6a.
[0032] As illustrated in FIG. 2, the pinion gear 32 is a tubular member inwardly
extending from the outside of the second side plate Sb. The spool shaft 16 penetrates
the center of the pinion gear 32.  The pinion gear 32 is attached onto the spool shaft 16
while being capable of moving in the axial direction. The left end of the pinion gear
32 in FIG. 2 is rotatably supported by the second side plate 5b through a bearing 43
while being capable of moving in the axial direction. The bearing 43 is also a sealed
ball bearing.

[0033] The pinion gear 32 includes a teeth portion 32a, an engagement portion

32b and a narrowed portion 32¢.  The teeth portion 32a is formed on the outer



pi ni on gear 32. The main gear 31 is fixed to the

handl e shaft 30. The pinion gear 32 is a tubular

menber neshing with the main gear 31. To |ower the

hei ght of the thunmb rest 8, the vertical position of

the handl e shaft 30 of the gear mechanism 18 is herein

| ower than that of the conventional one. Wth the

configuration, |ower portions of the second side
pepiphers of Breaight endokhe omiorsgade 32 BVBIG.Gb, The testnpattion Age

the gear nmechanism 18, are positioned | ower than
medhoswitbfthd heinfdearsil. s iThhe ephagemebapation B Heisflomsdd isitlkeother end

cover 6a. [0032] As illustrated in FIG 2, the pinion
ofgeapinda dedr 3. t Uidlnarrowedrbertioh 3B idioymedmta@ntliciigedisto fart of

the outside of the second side plate 5b. The spoo
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The pinion gear 32 is attached onto the spool shaft
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digsingagsd fepoathezpgrgenrenortion Al roeéomal fionce pHie daudle shaft 30 is
nmeshes with the main gear 31. The engagenent portion
noB&bndnsttedtontbe spavl i he ‘Bhddntchmabchadishilié ipcompredefithe32.
The narrowed portion 32c is fornmed in an internediate

enp@deinedt portibe 3Pb Bhdthe @RBIccBenbEhVIBBN WRn tigednga@andnt @ 16b
32a and the engagenent portion 32b. The engagenent

is BREAJRE] B4R theSe &R pBitiod 328 nt%ﬁ%\% 198196&’1? taREARAd @ the
the end face of the plnlon gear 32 along’its

I IR L8 ol a1 b
sh!litr]%.gr ?ﬁé{'gforé, rt‘orsmna‘?'l dce?mmauon 15 re(tiuced %né‘ h 8§ Eon efficiency of
torque will be enhanced.

[0034] As illustrated in FIG. 2, the clutch lever 17 is disposed in a rear part of
an interposed area between the pair of the first and second side plates 5a, 5b.  More
specifically, the clutch lever 17 is disposed behind the spool 12.

[0035] As illustrated in FIG. 2, the clutch engagement/disengagement
mechanism 19 includes a clutch yoke 40. The clutch yoke 40 is disposed on the outer
peripheral side of the spool shaft 16. The clutch yoke 40 is supported by two pins 41
(note either of the pins 41 is illustrated in the figure) while being capable of moving in

parallel to the axis of the spool shaft 16. Additionally, the clutch yoke 40 includes an

engagement portion 40a in its center part. The engagement portion 40a is engaged



32 noves to the outward and the engagenent pin 16b of
the spool shaft 16 is disengaged fromthe engagenent
portion 32b, rotational force of the handle shaft 30
is not transmtted to the spool 12. The clutch
mechani sm 13 i s conposed of the engagenent portion
32b and the engagenent pin | 6b. Wen the engagenent
pin 16b is interlocked with the enlga ement portion

wighpthe nagpyad ppigiodiBReef thy piniemesar 82 edFedhearmere, spigs 42 are
shaft 16 fromthe pinion gear 32 having dianeter

digposert @r thelvater phagheofl sidbef gpooipecsiragins 4 6supphaingftior eptch
torsional deformation is reduced and transm ssion

yokt HOCi Aatwythefsprifigrdduge Bishdseb dewrhanaadutch 003440 ARl the second
illustrated in FIG 2, the clutch lever 17 is di sposed

siddtoRel @RI TRIAute yol@no inhRYR9 R fhralvarediEd @Efé A 4pai r
of the first and second sidé plates 5a,

[06RACI Ti calyyy tﬁe%nﬁ%&ﬁﬁ&h ltl‘l?e uﬁﬁloﬁée A %Qﬂﬁﬁgl (Hﬁ{gl‘)s&pm an

the spool 12. [0035 trate In FIG
t | t ng n
G R BHERRE SRT %?3%% ree@%ol‘g% R
he ter erlpheral of the s af
eyt Shaeetiion PO B Pl sty i T A ft(th%%p@m R 16
ei.t her f pi ns 41 is illustrated in the f
Orhie|ogheg 3?%@; V@’&B&Eﬂ RSP g5eRA 2nig ophvargdlymaeyed byithe %H@hé’?}‘% 40,
of the spool shaft 16. Addltlona@“y the clutch yoke
iniggdogling betesermihe copgsgentepnrtiposth anl hoangageines! pendlers
part. The engagenent portion 40a is engaged 9 with the
released owddceqgdimgiyor cBRch-off stakeis produoad.gear  32.
Furthernore, springs 42 are disposed on the outer

[0p%T]i pher alhesirslemeéhahlién 2 eBpRAtS ¥ Grapiphse 44 asdip pREdurd glate 46.
the clutch yoke 40. Also, the springs 42 are disposed

T@Q&yg%atetms erddic@b Ak maflecand t hehSHeantt pladede pﬁé’s\é@Jthe
e clutch yoke 40 is always inwardly urged by the

dr?ﬁlhfégﬁ tBard HO } ; B1 tahﬁg&&@lfrﬂlgéﬁ AR cohfifctRinL RN,

'S norm I sposeda I n an
rotational handling of the star drag 3.

[0038] The casting control mechanism 22 includes a pair of friction plates 51
and a brake cap 52. The friction plates 51 hold and press the both ends of the spool
shaft 16. The brake cap 52 regulates force of the friction plates 51 that hold and press
the spool shaft 16. The left side friction plate 51 is attached to the interior of a brake
case 65.

[0039] As illustrated in FIG. 2, the centrifugal brake mechanism 23 includes a
brake member 68, a rotation member 66 and six movement members 67. The brake
member 68 is fixed to the brake case 65, The rotation member 66 is disposed on the

inner peripheral side of the brake member 68 in a concentric fashion with it. The
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i nward cl utch-engagenent position. A clutch-on state
is produced by interlocking between the engagenent
portion 32b and the engagenent pin 16b of the spoo
shaft 16. On the other hand, when the pinion gear 32
is outwardly noved by the clutch yoke 40,
interlocking bet ween t he engagenent portion 32b and

t he engagenent n 1l rel ease Accordin a

rofafigp BKIHF 0 ét%@%dl%topf#qsawéahaft Hoa7 heﬁﬂ%‘“’&‘?e&é%ﬂ&bel‘s 67 are
mechani sm 21 includes a drag plate 45 and a pressT

atterladdo 48: rotafien nepnzhgr pF &t@@%@g@g&%@@%@%ﬁg fThragial girection.
gear 3 1. The pressure plate 46 presses the drag

[Op4QIt e 45 Tlevimak: mbmbereidns geemi-Bickaeylivdderd mamtenawde of copper
force in conjunction with a rotational handling of

syblom @logr ThagraBe noR03BES Fixedas thengnacittered lthepeariphaiab snrface
22 includes a pair of friction plates 51 and a brake

ofABPbRRe cHRBST I THE bRRe PAsatedss b tlokel-ehanbulpr esmbthe Thettkaring
ends of the spool shaft 16. The brake cap 52

2%)2% Hls?&s%ﬁ Ofn(%ﬁl&ﬁrlelfb(ﬁ@ﬁl SfthEbiRB 0951655595 124 pbdiae 20l sdpports

ess e spool shaft 16. The left side friction

o PR 2
BTSRRI G e AR ORI
i e g L e

peri pheral side of the brake nmenber 68 in a concentric
[0PAEIi on whedprding torthe dual-hegring resh ohwsdirementioge peigguration,

onto the spool shaft 16. The novenent nenbers 67 are
thaspad 2dndledes heairalf did thivkerntbesl] pationd 12 ibieigradlydeisagsl i 2

of nmoving in a radial direction. [0040] The brake
pdiEsmBae B8 nictiate s@tivnd betwéenaye flangdsdak andioeentmapiet of the

copper systemalloy. The brake nenber 68 is fixed to
bdUben Ire 1215 kddBed@fvelyne Adar RBRY, ahickhish afte respective thickened
wall portions 12d is greater than that of the bobbin trunk 12b. In this case, strength of
the respective thickened wall portions 12d is highly maintained, because the respective
thickened wall portions 12d are integrally formed in the respective intermediate parts
between the flanges 12a and the center part of the bobbin trunk 12b.  Therefore,
deformation of the bobbin trunk 12b, causing difficulty in its usage, can be prevented
while rotation performance of the spool 12 can be highly maintained, even if large stress
acts on the respective intermediate parts between the flanges 12a and the center part of
the bobbin trunk 12b when cutting work is executed for the flanges 12a or the fishing
line is wound around the spool 12,

[0042] According to the present invention, because each of the thickened wall

portions are formed on the outer peripheral surface of the bobbin trunk between the

il



of the brake case 65. The brake case 65 is a

cl osed-end tubul ar nenber. The bearing 24b is

di sposed on the inner bottom of the brake case 65. The
beari ng 24b supports the spool shaft 16 in the inner
side of the peripheral side of the brake case 65.
Additionally the left side friction plate 51 of the

casting contro] nechani 2.is . attached.to the jnner
a5 | Snitgh g FabI<IEE PEASLIGE OO DT TAGoBrdieRy ot Gre s Ehess
dual - bearing reel of the aforepentioned configuration,
of e tsjsbened1pal] pratigaiuis SEFAANRIGRS IHGKIER QOGS @OER} of the
portions 12d integrally fornmed in a pair of the
bobhingrumsdi2h ¢efpamation s tssparldd is Recvenig yelsorigna perippgance
center part of the bobbin trunk 12b, respectively.
of Agipbbbin ahdiptainethi ckness of the respective thickened
wal | portions 12d is greater than that of the bobbin
trunk 12b. In tOTHBERASEAMIIEAYMBODIMENTS respective
t hi ckened wall portions 12d is highly maintained,

w@@ga.us e thees RRFLhYRiontdiakaNREn¥WeHe preRif in0&tBioh s been
are integrally forned in the respective internediate

BRGrHERA G BRI BR A MR L, BiSigeh e
bobbin t k 12b i ng..diffi Yo L ,

8P By Db G0 S O SN A M b b B

vl O THenT e buerv e Reoh et R i PeE TSR e
flanges 12a and the center part of the bobbin trunk

dupbbeastiericdut ting work is executed for the flanges 12a
or the fishing line is wound around the spool 12.

[0p0042] Acbdindihagfaremenimnpd embpdinient dir flanges béss Higshobbin trunk
each of the thickened wall portions are forned on the

1 20y tterbopet 2opdndrthad tiiekehateald pottioas babivierfotnradnisingan sgresium
the 11 flange 12a and the axial center part of the

ARYL bR wek e Kkt bsentindeRBALISS lirieed thithkaediguratbn e akdr

t hi ckened wal |l portions is greater than the thickness
ex%%p?é, lﬂ‘rﬁerflaﬁl%% L 2D $hefobbM8runk 12b, the boss 12¢ and the thickened wall
portions 12d may be formed using aluminum alloy.
[0045] (¢) In the aforementioned embodiment, the respective thickened wall
portions 12d are formed on the inner side 12¢ of the peripheral surface of the bobbin
trunk 12b and protrude in the radially inward direction. However, the thickened wall
portions 12d can be formed on the outer side 12g of the peripheral surface of the bobbin
trunk 12b and protrude in the radially outward direction, as illustrated in FIG. 4.
Alternatively, the thickened wall portions 12d can be formed on both inner and outer

sides 12e, 12g of the peripheral surface of the bobbin trunk 12b and protrude in both the

radially inward and radially outward directions, respectively, as illustrated in FIG. 5.
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bobbi n trunk 12b, deformation of the spool 12 is
prevented yet rotational performance of the spool is
mai nt ai ned. OTHER EXAMPLE EMBCDI MENTS [ 0043] (a) In

t he aforenmenti oned enbodi ment, the present invention
has been explained with an exanple of the smal

| ow-profile dual -bearing reel. However, the shape of

dual -Qearing.reel is pot . ljmted to the :
(o) erranifb ke SivEGareRed erﬁ‘aqdlms&taﬂﬁ tﬁl,cﬂ?lwé Vil leogtigns 12d
invention is applicable to a | arge dual -bearing reel .
argforged bayiag a dulstantieBy Pong shapd. . Hoowsy, thgthigkengdqall portions
af orenenti oned enbodi nent, the flanges 12a, the bobbin
12drcamke fargted hevieg boskstdiellprdpedoad shape kiethad]apairiface on its apex,
portions 12d are fornmed using magnesi um all oy.
as Howended in FRES [ ese ntNdtahanitogemsningfithd thidkieael wall ptrtions
configuration. For exanple, the flanges 12a, the

128QR6WA it FUTIK 6%3 13, cotBeHona $6 thbd€sinh nfraGEhs ekened wal |

portions 12d may be fornmed using alum num all oy.

[0045] (c) '%EﬁERﬁgml RIOPEFIGNRSL T BRREs the

respective thickene portions 12d are forned on
I nnery_Sj t ' - : he
8o n oo Rag e S e RS SRR RS herh 2,
. direction., Hwever, the thickened .wall rtions
CRBRHLE BRGNS BUEES PoedaEIfeBred ReeisaPt s grrms
surfafe of the bobbin t%%nk 12b and protrude in the
thatzaraii e prste et herdied Baturgs clemenist yORRUICRLS, GEPERS, iptegers,
Alternatively, the thickened wall portions 12d can be
anflior fisps, byt dohet dxakde theritessneeef othgrgumstateddeatyrpy, cdgmente
peri pheral surface of the bobbin trunk 12b and
copohenisieroupsbintdgetshied/or aidpal | Thei fawgothgated apphédtol words
outward directions, respectively, as illustrated in
hakin@ sirhilarkRedn@(4 Ghcl{ £)th¢ terhb e vadladigge Mhavdmet “with™ and their
enbodi nent, the thickened wall portions 12d
derivatives. Also, the term “part,” “section,” “portion,” “member,” or “element” when
used in the singular can have the dual meaning of a single part or a plurality of parts.
[0048] As used herein, the following directional terms “inner” and “outer”,
“axial” and “radial” 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 aspects of the present invention, should be interpreted relative to
a device equipped with the present invention.
[0049] The term of degree “substantially” as used herein mean a reasonable
amount of deviation of the modified term such that the end result is not significantly
changed.

[0050] While only selected embodiments have been chosen to illustrate the

present invention, it will be apparent to those skilled in the art from this disclosure that
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are formed having a substantially cone shape. However,
the thickened wall portions 12d can be forned having
a substantially trapezoid shape with a flat surface on
its apex, as illustrated in FIGS. 6 to 8. Note that
arrangenment of the thickened wall portions 12d shown
in FIGS. 6 to 8 correspond to those shown in FIGS. 3
to 5. GENERAL | NJTERPRETATI ON TERMS, [ 0047] ..l n
vatipfeitapERs anil g ag%spfémg’ﬁ TG hereaa MRrbiaang from fhg scope
term "conprising" and its derivatives, as s%d .
of Heriaventioa g definednia die apgested shams e nHetherapiss thedpigeoing
specify the presence of the stated features, elenents,
deswippionent the egbodipentsiantadimedo thegneyeot inyeips, arpprovigigd for
not exclude the presence of other unstated features,
illgtrarmenbsly, amonpdineaht syrpgsearfpanitingtiegeventiand# defirsddyshe
The foregoing also applied to words having simlar
apPBAIRH RHSNS MEthal chfi@alb@s M Thils, Bl saolhoef, the inframiangs hot limited
‘W th" and their derivatives. Al so, the term"part,"
(0 JIROGLAIGRY errbB@IdAN. * " menber, * or “el ement® when
used I n the singular can have the dual neaning of a
single part or a plurality of parts. [0048] As used
herein, the follow ng directional terns "inner" and
"outer"”, "axial" and "radial" as well as any other
simlar directional ternms refer to those directions
of a device equi pped with the present invention.
Accordingly, these terns, as utilized to describe
aspects of the present invention, should be
interpreted relative to a device equipped with the
present invention. [0049] The term of degree
"substantially" as used herein nean a reasonabl e
amount of deviation of the nodified termsuch that the
end result is not significantly changed. [0050] Wile
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
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13 various changes and nodifications can be nade
herein wi thout departing fromthe scope of the

i nvention as defined in the appended cl ai s.
Furthernore, the foregoing descriptions of the
enbodi nents according to the present invention are
provided for illustration only, and not for the
purpose of limting the invention as defined by the

wapRendacl £imiEmsisand their equi val ents. Thus, the scope
of the invention is not limted to the disclosed

enbodi nents. 14 WHAT IS CLAIMED I S: 1. A spool for a
dual -lbear i fgspoekforatduacheding ocd agpiholl tehsfdo! shadpsmppented by a

Iegﬁﬁ%?H%ESECEQQ%Pﬂ& g spool conprising: a tubular

‘peri pheral surface extending al ong
the axial direction of the spool to wnd a fishing

l'i ne 24000 dHb t@&ﬁ%fﬂh ta rp@ﬁﬁfherm REr A& dxRBRANR aloriht agial

i ncl udi t hi.ckened 0 dIS osed on, opposi n
ditgCHR OB SPOCLT &Fndcaeﬁ%g Plbea%erbCf the hebyB LRk the 5%@165&9
supfacé inefudidgahigenddrtfpaatibns (_flqj’ori&ﬁorv\bn]%ﬂ'd)sinﬁﬁlcﬁﬁ of ?he;ﬁaﬂ center

SUr C S ne-pi ece, unltary me er, eac (0] t he
pt e o Bl fal Ly -

ng substantially in the radially
out war d direction of the spool; and a boss nenber

o
ext i ?e?giea%&afgﬁﬁfd 9t gﬂgﬁﬁeggﬁa@% (bl 20 picce
unifeey %@@erné@ﬁlj\é}f h‘nﬂﬂlr}g@is peending sebsparelhomn e faﬁlaély outward

ditderionlehmbebsvit sndr ecei ve the spool shaft, each of the
t hi ckened wal | portions having a thlckness greater

than the thickness of other portions of the bobbin
t r unka boss member disposed between axial ends of the bobbin trunk and extending

along the radial direction of the spool, the boss member including a disc portion with a

through-hole to receive the spool shatft,

each of the thickened wall portions having a thickness greater than the
thickness of other portions of the bobbin trunk.

2. The spool according to claim 1, wherein

the thickened wall portions are formed on an inner side of the peripheral
surface of the bobbin trunk and protrude in the radially inward direction of the spool.

3. The spool according to claim 1, wherein

the thickened wall portions are formed on an outer side of the peripheral
surface of the bobbin trunk and protrude in the radially outward direction of the spool.

4. The spool according to claim 3, wherein

the thickened wall portions formed on an inner side of the peripheral surface
of the bobbin trunk and protrude in the radially inward direction of the spool.
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2. The spool according to claim1l, wherein the

t hi ckened wall portions are fornmed on an inner side of

t he peripheral surface of the bobbin trunk and

protrude in the radially inward direction of the

spool. 3. The spool according to claim1, wherein the

t hi ckened wall portions are fornmed on an outer side of

t he peripheral surface of the bobbin trunk and

protrede i nThb ep(fcﬁdbcaulrdhyag wtimﬂ d, Whdreiatehcnothe H’ﬁekened wall

l,. 4. Th
o fHaisn g onnr bR P eRe TS g ooy ek LPGEFsPriel
dipetippbkthakpeisidte of the bobbi n trunk and protrude
inthe radially inward direction of the spool. 15 5

The spool according to claiml, wherein each_ of

t hi ckBned wdilE spesd aesBdas faslam &r wegeiseath ofihe ﬂ“s}ﬂ%?@éd wall

pdrh@ﬁs Ha$§ a 2HRSLaMohal shipd thhE Stls@ntial P8h 268 Atigathe axial
? shaft. 6. The spool according

di rection of .the spoo
dipegtign #ﬁ?ipm&ﬁ in each of the thickened wal
portions has a cross-sectional shape that is

subst anti al ' | direction of
t he szool s?ﬁ %&ﬁ@$&$hgn§poo%ngggg?%%ﬁg to claim1,
wherein the thickened wall portions are symmetrically

i SPOgRA R RARAH i HsASsyRhmet BRIk o B bSosBRY ddes of

of the bobbin
the axial center part of thc bobbm trunk.

16



