;Z[\]e3e6t6T6~: . r J (~ ~ 2~~-n:3 5 to 15 DUAL-BEARI NG REEL CENTRI FUGAL
BRAKI NG DEVI CE BACKGROUND OF THE | NVENTI ON Technical Field Thg. jpridgedfl]
invention relates to reel -braking devices; i articular to dual -bearing

in
reel centrifugal braking devices for braﬁWWWWMﬁMWﬂHMFI rotatively provided
in the reel body. Description of Related bearing reels referred

to as a baj ehs, il inly for | ure+*dwoshi ng, generally braking
force is ng%giﬁobgc?ﬁgn& heﬁ§g§§| so that backl ash, wherein the rotationa

speed of th pal _when ti i e t i,ne w nd-out speed,
does not ogﬁﬁifggﬁﬁgpgfﬁégi SE&EB&EB§§@i@§§R?ﬂﬁtB§¥Eng centrifugal force
devel oping from spool rotation to brake the spool are an exanple of this
type of brBREFRGRRAEVRaRFsKHECENVENTEGYHl braki ng devices of this iin
20 25 general provided with: a plurality of shifting nenbers fmmmﬂmmmmmwmm\
permt radTfethshichafli Rgedd circunferentially spaced intervals on t hgSqeol

or on a rotary nenber that rotates |linked with the spool; and a cylindrical
brake e enent frkedpkesthe hadgnefiohheelaeks dbspesddbabkiihg detvdres;

peri pheral ends of the shifting nmenbers, enabling contact with the shifting

nmenbers. -31n phrtiktufllaz to- duaiCBehihfi Fee@ntehtudtighnakiragidgvi ce, when
the spool rotates, the shifting nenbers travel radially outward under

centrifuga t aki c : ke .t spool

Si nce the égﬁgégguggg Pg?%gﬁ%ng?gagggggnEE@gFggépﬁigﬁbgéa%geggqggfe of the
rotational sEﬁeg gf t he spool, the spool rotating at | ow speeds when
reeling-ian e?88€s not make the braki ng force very |arge; the spool

rotating at high speeds when casting does nake it |arge. Therefore, the
centrifugaPEEEE&EE@QBEQECBEEE§E§cﬁégisticalIy 1o has snal| resistance while
line is reeled in, and |arge braking force with which backlash_is prevented
when c¥sting. | Ant Auad-bearingugerlsr ZREAGradviecads ahbaptnieslst:

utilized mainly for lure fishing, generally braking force is
made to act on the spool so that backlash, wherein the
rotational speed of the spool when casting is fastér than
the line wind-out speed, does not occur. Centrifugal

15 braking devices that employ centrifugal force developing
from spool rotation to brake the spool are an example of
this type of braking mechanism.

Centrifugal braking devices of this class are in

general provided with: a plurality of shifting members

20 fitted to permit radial shifting at circumferentially spaced
intervals on the spool, or on a rotary member that rotates
linked with the spool; and a cylindrical brake element fixed
to the body of the reel, disposed at the outer peripheral
ends of the shifting members, enabling contact with the

25 shifting members.



shifting nenbers that travel radially is varied in order to adjust_the
braki ng force. Each of the shifting nmenbers 15 therefore is provided Mﬁtham3
| ock mechani smthat switches the shifting nenbers into an operating
position in which they can cone into contact with the brake el enent, and
into a non-operating position in which they cannot nmake contact. \Wen lure
fishing, for insta 1 L : L t hhsnt ntrifuga
br aki ng device,§&hg§gfngkh?£§fg?bgiF?g%éﬁ? a%ygﬁgé gh%ﬁ gggpﬁgaggand Wor 1ms
are used, if, the braking force is constapnt _the flight.distance when casting
1l Gct vat s UEBERRF ngBn pho tLipePeBBERE CrAYET kaffatthoSLRUAEHARNASEr or co
according to weight is desirable 25 wherein |ures of differing weights are
used. -2 centrifugpj force_angd contgcy apy RhenbrakadentrEhaFScERt ri f ugal

br aki ng devi ces noted above, since the shifting nenbers travel radially, in
the same dbrakei bheaspohé.ceftinctughe tentcifvgs)l farge bnakeageBoibes are
gai ned. Nevertheless, the braking force has to s be adjusted by

i ncr eass ngptepoeasbngtbhehaushaaref ofhihei rgtaeibead bpetdcaf thetact the
brake el enent by nmeans of the | ock nmechanisnms with which the shifting
nenbers ar gpegli, PpRE. spBslareestlingr atonewakpeedsNwhbhChebinglift 15hHe
braking force it is necessary to operate a nunber of the 10 | ock

mechani sns i c i e KN C J ] h Li, Japanese
Lai d- Open %gﬁg %g%.ﬁﬁgk %g%Bgﬁgggkgigg?ggegeg cgﬁ%ggfusgg g?é??ng device in
whi ch brakjn rce_adj n n Si 2- 0P i ons regul by a di al
exposed onr9ﬁ8£29§e??obwgbn?ﬁéeégdyggP Fﬁg£?8§ISB%§ &ﬁéécg#t?%? Sél br aki ng
device is ovided with: a rotar er that rotates linked with t

Spool . o pPOREPFOyeor thR FeRRy AURBL: BrAKiPasdavias: ShRasRer bt se Aty
menber and fitted to permt pivoting on the rotary nenber; a_brake el enent
provi d&d oRashempddyresichanceewhiderdinp| &% reetedi phocadfngardggvel in the
spool axle direction to enable it to abut on the tips of the shifting
menbers; ahdakisgi forag wethawhighhhatckdashdiial praventedt whandcasting.
reciprocatingly shift the brake el enment. Contact portions are provided on
the tips of theishthtsagcenbbéfaghdrbeaklingt désivesh the humkerebénent. A
ri ng- shaped brake shoe that cones -3 ~~lJ~, 1...,. into contact with the
contact poghii@$ngSmenBErdethat thaveideafiage19f ikheaputar ifi begatretgnti al
side of the brake element, which is a disk-shaped nenber. Turning the dial

on adjust the braking force. Each of the shifting members

15 therefore is provided with a lock mechanism that switches
the shifting members into an operating position in which
they can come into contact with the brake element, and into
a non-operating position in which they cannot make contact.

When lure fishing, for instance, with a bait reel

20 having this type of centrifugal braking device, wherein
lures of different weights such as plugs and worms are used,
if the braking force is constant the flight distance when
casting fluctuates depending on the lure weight. Thus,
adjusting the braking force according to weight is desirable

25 wherein lures of differing weights are used.
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the shifting mechani smshifts the brake element s reciprocatingly inzthe 2173
spool axle direction. Wien the spool rotates in the above-noted ¢ boe
conventional centrifugal braking device, centrifugal force acts on the
shifting nmenbers, which pivots the shifting nenbers turning outward in the
spool axial direction. They then cone into to contact with the brake shoe,

whi ch brakes thgisRoehe Bobaken®ibphae cedt ri¢ugaldbea®ifgadedl o Welked by
turning the dial to shift the brake elenent in the spool” axle direction,

whi ch chan he pivoti .Qf i fti \ .th t act
the b ako. SRRy gTpFB, tRR. BRGEE iR efpoRils, krave TR g 0CT A eheC R o€
devi ce, braki f. .adj ust t i i.npl i ed t by t I t.he di al .
Never t hel eS8Me] AiGECEAGR! A8 FHPCEEPLTA HIRY L6TGS ACtSIndaTORe DERkiPTy

force obtai ned by contact with the brake shoe is gained depending on the
force fromf2sCeReaski pailAgdreneVersibedessy AlicabrpkdagndrgceThas ite
because it is difficult efficiently to retrieve as a braking force radially
acti ng Tenbei adjalstedr by, iscmee sting /slecieiasd nge ther aupibeat ofx ishlilfy iogt war d,
and do not travel in the radial outward direction. Wat is nore, since 2s
br aki ng f omefbegsadhuast ednbyongayitnghehdrakeokilegeatgby akand of~thel ~I -~
L 2003 the shifting nenbers, the change in braking force when the brake

el ement is)13Bkli heehhRikhe sReA! wiikd ¢heeehi®ting meRblersaadestinct change
in braking force can hardly be sensed. 5 SUMVARY "OF THE | NVENTI ON An obj ect
of the pre . l.awent i LS Al Lfugal: Jar aki devi.ce
dual-beariﬁgﬂégggﬁfo ;gggbgfggigggﬁgEB&L 3l; Sar gkl ga sdavicee 5 ghs% the

rce adj ustnent si rrpl e, and noreover to

enable a distinct difference _in braking force to, be _gained by th

2d] ust ment PERS A TOEREr AUl PEPERPAGYa&S! SBF8E S 2 IARDBEaPind  Feel
according to a first aspect of the present inven&gon is a devi.ce for
braki n&® a 4pEKI MGRPERLEDSy oWRiGH FoRRAiCaGSEoPEAKeRT BOET Cp AL SiFent -
centrifugal force and includes shifpin% menbers, a brake elenment, a first
urgi ng nenber, ZFheseiaggt Fapans§enbaderOpgRdPalk -uP§PngNPor d8-3813098i ng
mechani sm The shifting nenbers are provided on the spool or a rotary
menber whi diiscdbaessat ogetiréfugafthbirh&isgodevitee ishiwhtichgbmakiiegs ar e
noved by centrifugal force generated by a rotation of the spool. The brake

el enent i sfeder aliguadkngn2ocahopedednglet-bpeiraeliohoteguladedovgblae dranner
in an axial direction of the spool. The brake el enent is capable of making

RO t! EAgRSCCBAT LhUSIVIRALE BRSU ol el bectant 1 Tugal orce

15 The centrifugal braking device is provided with: a
rotary member that rotates linked with the spool; a
plurality of shifting members disposed radially on the
rotary member and fitted to permit pivoting on the rotary
member; a brake element provided on the body of the reel to

20 allow it reciprocating travel in the spool axle direction to
enable it to abut on the tips of the shifting members; and a
shifting mechanism having a dial that is turned to
reciprocatingly shift the brake element. Contact portions

are provided on the tips of the shifting members for contact

25 with the brake element. A ring-shaped brake shoe that comes
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.- 7 \“j! e
brake elenent in a direction towards the shifting nenber 25 side. The R
restricting nenber restricts a novenent of the -5 7 J Uf_ 2003 brake
elenent in a direction towards the shifting nenber side. The urging force
adj usting nmechanismis a nmechanismfor adjusting an urging force of the
first urging nmenber. In this centrifugal braking device, when the spool 5

rotates, t %t%h'c%itagtrrwmﬁrk%h@r eomeued {p%wi@%st he Rraks Rlemhiny de by

the centrifugal force to nmake contact with the brake el enent and press the

brake el enent,.. Si_nce th rake el nt._i.s_non-.ratat.abl y provi ded,on t he
eel body. SORE 28061 oFe hPa kb ey SRR Rz AR o BURE, S N PRARTG 1o
menbers and_t he brake el enent. The brake el enent is urged towards the
shifting mEAEEENS q¥hiehndsi gy disfr§hagere MEEPET Ac c FUFIHGYy Ehghditalnon
urging force of the first urging nenber is adjusted, the frictional force
changes si fibe shdftdagt meshhoise gbidtst ahewbhaakehelementi ng menbers push
the 15 brake el enent changes, and the braking force varies in proportion to
the frigti eealipiroratinigiyt Hins thes eposilnaxleheimeskiion .f orce i s adj usted by
changing the urging force of the first urging nenber, the braking force may
be easily adj ustwheénafttied spodlli Frottatesdiihf @henadovie-hidear @on@enftdon@ 120 may
be obtained by the adjustnent of the urging force. The centrifugal braking
device for -an¥43lrubRar bRaKifg devideSceent rasngall iforeelartse caCepkdi ng to
the invention in its first aspect, but further “including a second urging

T (S

shifting ne rgiig Torceof the secon

2U() 3 nmenber i s aker than the urging.force of t first urging.menber. In
Chi b case. CHRTH, s thes SPels AR AMBILREEIR00 | TTRY GHETGOTG dBTor t he
first urging nmenber is adjusted by using the urging force adjusting
nechant&m §en&ackawith pbgokEsket eBRger Whish trakeSyithg BHPOd -of the second
urging nenber. Also, if it is desired to freely rotate the spool, the

ur gi ng f or Bxasfinghdotcescanr hengingheerperatdpasedjussechdy iturpdognes
weaker than the urging force of the second urging nmenber. In this way, it

i s possi bl €éheodials¢éousdlifts¢per brakehellemaekde dinetnbet spooh alkdeshi fting
menbers by using the urging force of the second urging nenber. As a result,

the braki ngifrecg¢dons @ticapphaadekotheepikotlingndnighe sFodheswhdlftingt at e
freely. In a third aspect of the present invention, the
members when they contact the brake shoe.

15 With the above-noted conventional centrifugal braking
device, braking force adjustment is simply carried out by
turning the dial. Nevertheless, large braking forces are
hard to gain, since the braking force obtained by contact
with the brake shoe is gained depending on the force from

20 the shifting members pivoting axially outward.

This is because it is difficult efficiently to retrieve
as a braking force radially acting centrifugal force, since
the shifting members pivot axially outward, and do not

travel in the radial outward direction. What is more, since

25 braking force is adjusted by varying the pivoting angle of
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15 centrifugal braking device for a dual-bearing reel is a deV|ce-qn)HL 2003
accordance with the either of the first and second aspects, but f'urt her
wherein the shifting nmenbers are noved in the axial direction by the
centrifugal force to press the brake el enent towards the axial direction.
In this case, 20 although it is necessary to think out a structure for

attaching the shiifrtiing FRmPRLS,SitRee chRfgehiihl bRA kTR Ghd Redoved
in the axial direction by u5|ng the centrifugal force which exerts in the

radi us d'r§95k8”e1%ﬁ%n%trgc%% ?%e N ENicpiL gggoafggﬁ Xlal% iBRkgy cont act

with the 2 ftrn are ane |rect|on may

7 JU . ~~~~ be_acce ordln e structure of th ke el enent
may be sinﬁWFiﬂéda % %dﬁgl @&Pﬁﬁg Pe?Fa RO TPEGS CBPakAk, l@é €e in a
fourth aspect is a device according to the third aspect, yet 5 further
wher ei n ea8RN&Bdt-he shifting nenbers is attached to a respective guide
shaft having an end portion inclined towards the brake elenent in a novable
manner % n SHMMARY| OFi AEEt IONENTIONe gui de shaft. The guide shafts are
radially attached to the spool or the rotary nenber, and each of the lo
shifting nenber anhadjectobifachenpreeehitodndenitidoneisd, inwhiaCkentriidualallel to
a plane crossing a rotary axis of the spool at right angle. In this case,

since the geh#enghakkscer o apaﬁsd-ba%ahbyrbelatal amcen%&rawmgt H@rce
shifting nmenbers nove towards the brake el ement outwardly in thé axial is

directi on aaqubfenfdbinpde eahiORo2aua:! be auaﬁﬁesaahaslt&a\@ts' ant manner

when the ce ugal € acts on the s ting nenbers make contact
with the b&ag% el enent, é ?e co tactlng gortlon hthe con ac

portion i saf F’fé&’“SSr ipr brafing gpase EPoBS alaefio 4 5 reIBe

spool at right ang the brake el ement may be made of a disc shap ed nenber
whi ch ¥ osses tHB r8F§F§l§%9§loprﬁﬁén§p98V18? £PEhe §H6ﬂ6b9P6ﬂn€hF§eﬁeason

a structure for attaching the shifting nenbers nmay be sinplified as it is
only neces3gegrdangofiot puédrss aprecthefskhet PhgSABtbaNYEBAAORS5 1gnde al ong
the guide shaft. Also, the structure of the _g_ "7 ~~" ~ ~- 2003 brake
el enent nadebécsiﬁptibre&iagnaesaodlswhihapéd rotbeabiyy adeptiedd tas at he
brake elenent. In a fifth aspect of the invention, the centrifugal braking
devi ce forreedubbdpebyi ngihgebensrafdgeilcEor8esandcandanaeswshifitiggei t her
of the first and second aspects,
members, a brake element, a first urging member, a
15 restricting member, and an urging force adjusting mechanism.
The shifting members are provided on the spool or a rotary
member which rotates together with the spool. The shifting
members are moved by centrifugal force generated by a
rotation of the spool. The brake element is non-rotatably
20 provided on the reel body in a movable manner in an axial
direction of the spool. The brake element is capable of
making contact with the shifting members that are moved by
the centrifugal force. The first urging member urges the

brake element in a direction towards the shifting member

25 side. The restricting member restricts a movement of the
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but further wherein the shifting nmenbers are noved in the radius_er?gb;ﬁ@
of the spool by centrifugal force, and the brake elenent is presse 3
the axial direction when the shifting nmenbers make contact with the brake
elenment. io In this centrifugal braking device, although a structure is
required for the brake element, which is capable of converting a pressing
force of tF'ﬁ‘f Ko TehlefRnTEMDerS didcdldh V%‘Idé’ UHE A% US findhfid. 0N by

centrifuga orce to a force in the axia Irection, the structure for

attaching 1s the i fting nenbers may. he .simplified as .the shifting nenbers
may Do moved e ( T ARG GO A ReeTER A R e The
dual-bearin% reel, centrifugal braking device according to a sixth aspect is
a devi ce adOLePXIGStHHN% at’hé‘rﬂi-nfgorfé%&ené)ff ithg TSt MG ng, deiisdent
invention, yet further wherein each of the shifting nenbers includes a
first menber noAnr &hdsalseptaridyiaddd hmking sispdicepr when tdearspasdnber in a

novabl e manner in the axial direction, the first nmenber being capabl e of
maki ng Bontradiateist, h thiee shriditd ngj evemiter sa a2 swvend toahels prhey ikdekeon t he
first menber in a novable _g - 7 J;J!_ 20D3 manner in the radius

direction, ellaen@C@iddmybehe Weait riFRM 1 Fdrke radimakedidoertzdcan wikdi ng

capabl e of noving the first nmenber towards the brake el enent side, and a

third urgi RgempFage W1dMeRt RO d idrtsTRIHL briake? Hidnfemit .ON sAWAe SHd oM t he
brake elenment. In this centrifugal braking device, when the spool rotates

and the fogceh ey dls HeGhat AR LEduadNESeRand JIRmhea,by the

centrifuga orce becomnmes stronger e urging force o rd

urging ne r, the_second ne roi ved qutwardly in the radius lo
directionngﬁﬁ ?PP?ln&FE%Eﬁ%egfiﬁhéigégﬁﬁﬁfﬁﬁﬁﬁxgéﬁﬁéePhé%thﬁ %%t i on
causes the first nenber to nove towards the brake el enent side to make
cont actO wi MEMPRE SpRRKe thesEke Adegendsy| The hraksoslement, % #rI8%0,

when the force in the axial direction by the centrifugal force becones
weaker is tewardse thegishg ftdnge membere sdigleohy deyifdg siemizaring memherond
menber is noved inwardly in the axial direction and the brake of the spool
i s rel easedccbrdtinigd yjewhea, thiee uajgplnigc forae off tthe Whialstngriginge nay be
selectively carried out so that, for instance, the braking force is not

applied 2omémberd ig hdiested,i rird FrdReliainaQn feier chanygeellsinte it ed ' at
a low speed and is applied during a casting operation when the spool is

rotated at y@aaRkgBnS ReEdehYAbraTdd GHRE thedishd fhahee mdbche Phishd twedi ng

»
menber. The dual -bearing reel centrifugal braking device 2s according to a

sevent?sasgggkeiglgmgﬂ%i%ﬁa%%e§gtakgrkmé %rh%gng force varies in
proportion to the frictional force. 1In this case, since the
braking force is adjusted by changing the urging force of
the first urging member, the braking force may be easily
adjusted and a distinctive difference in the braking force
20 may be obtained by the adjustment of the urging force.

The centrifugal braking device for a dual-bearing reel
in a second aspect is a device according to the invention in
its first aspect, but further including a second urging
member for urging the brake element in a direction away from

25 the shifting members. The urging force of the second urging
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1~ 7 J" ~ ~2r03 the foregoing first aspect of the present inventien/ MﬂIZMB
further wherein each of the shifting nenbers includes a first nenmbér
non-rotatably provided on the spool or the rotary nmenber in a novable
manner in the axial direction, a s second nenber provided on the first
menber in a novable manner in the radius direction, the second nenber,

after bei ngdmysd i i } i F13 VW4 t he
first menbgnr I'n thleéq&%élgiddrﬁe{%}t ﬁoméﬁf%hkgeb%%a?%%%%rua eJI£ el enent ;
and a third urqging r. urging the 1o first.nenber .in.a direction away
fromthe bfs 'errg[ﬁ‘ingﬁﬁ? t sseg’ce 1 flutgalrgb Gk negc£ ate?/i%reaﬂ(emﬁtéhe t he spool
rotates and the force in the axial direction applied to the second nenber
by the centSRMUgalteo it FRECS1ordds & tHI NG IR IS of the
third urging nenber, the second nmenber 1s is noved outwardly in the radius
directi on @sdiusties dawareimg dthe i sl P ragiadjust ine neghamsism rexzti on
causes the first nenber to nove towards the brake el enent side and the
second geniidra traike Hesmmenc tstwidrigahec Hamkehes wangirig farce reSullie ddmospool
is braked. Al so, when the force in the 20 axial direction by the

centri f ugaluf@inge namsures weaksr thait tie degifeh fed cradly o tspednchealr gi ng
menber, the second nenber is noved inwardly in the axial direction and the
brake of thga00ltHes Ur’]8RF Gbrdd dithdei® Jhpi PMdns of of the
braki ng force may be selectively carried 2s out so that, for instance, the

braki ng forge. t j - = =~ R [ [ ing-in
operation \ﬁnqgﬁfﬁ%hégpssﬁggﬁméléq?tot At ed At Z"éea}]%%v]%s%g%g i%t% l{%%p&plf}grcf{eggirfl ng a
casting operati on when the spool. is ratated at a high speed by adjusting
Che. ur gi ng 6 GECSNY AEEIG PRy ENHrLS S oF & RIPSEPRIED! { he
invention, the centrifugal braking device for a dual-bearing reel is a

devi ce 1Pn &Kl Senanntéhths Brake lapgHy e dihe EHUEIQ‘HRQ her wherein
the first urging nenber includes a plurality of coil springs having a

di fferent fmexddrsndivh wnida theanstgsimg dayre @hfthehesgoandltingingei ng

di sposed so as to be concentric to each other. In this centrifugal braking
devi ce, si meEmddre brraka elesmmvdnt, riles dradnirartfovdd) issaaiotofappieieabitdo spri ngs
of the first urging nmenber stepwi se, the urging force is changed stepw se,

not cont i nugiés IspocANGnatd Eprdly sural yl srdifald nrdelyee is varied
stepwi se. For this reason, a distinctive difference in the braking force

may be obtained by f hg B¢ WA HF dme (};&Hé&éé}ﬁ: f Qe B ER fESCRI PTI ON OF
THE DRAWNGS Fig. 1 is a plan view of a dual -bearing reel 'in which

15 centrifugal braking device for a dual-bearing reel is a
device in accordance with the either of the first and second
aspects, but further wherein the shifting members are moved
in the axial direction by the centrifugal force to press the
brake element towards the axial direction. In this case,

20 although it is necessary to think out a structure for
at£aching the shifting members since the shifting members
are to be moved in the axial direction by using the
centrifugal force which exerts in the radius direction, any
structures in which the brake element makes contact with the

25 shifting members which are moved in the axial direction may
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20 an enbodi nent of the present invention is adapted; Fig. 2 is a §ekbﬂﬂnémﬁ
view through the reel of Fig. 1; Fig. 3 is an enlarged fragnentary vi ew of
a centrifugal braking mechanismtaken fromFig. 2; Fig. 4 is an expl oded
obl i que vi ew depi cting conponents 25 of the centrifugal braking mechani sm
and -12 -- ~nL~1_zo0o3 Fig. 5, 6, ?, 8 and 9 are views of the

centrif ugahebrakie @amehant\eebea% g39/, ERROBUAG Uid . rhe iHEAKESPECT] Ve
further enbodi nen s o t he present |nvent|on DETAI LED DESCRI PTI ON OF THE
PREFERRED EWBSD En?o § Overall Structure Reference is nmade to
Fig. 1, the 3 ring reel in whi ch an enbodi nent
according to the prese t |nvent|on i.s adapt, o] uaI bearin reeI
shown in the f|aaﬁe%P§q bﬁéFﬂ“ﬂeéFe&sEEHﬁ% aﬁqu |qﬁYH%§

includes a reel body 1, a handle 2, and a star drag 3. The handle 2 is
provi ded f69“¢5@a?ﬁ@§cﬁhéssBoéﬁvéﬁG RECOLsddge & oo hen &hdirde agpeche YE&!
body 1. The star drag 3 is disposed on the reel-body 1s side of the handle
2. The handuetBers whededn- eacil oft yhe shiffting meésdeasplist ettopohesr o
portion 2a and hol ding portions 2b, each of which is rotatably fitted to a
respecti veaepeéspectieagiper shaft2daving awt enhds pordGenofinkcldnadm portion
2a of the handle 2 is a snooth seanl ess 20 surface to keep fishing |ine

frO”lgettiQQWE%BQ|%ﬂe0Brhke é&eﬁ&ﬂ@nihnth%va%detHﬁn&%@liRPQ% hxiRql udes a
frame 5, a first side-cover 6, a second side-cover 7, and a front cover 10.

The first E'Q ctIbh" & 2ad Pﬂﬁrﬁe%ﬂg§ts'd%g%°§rodé %%%f@b?%%%?@ a1l

respective Si es 0 e ree The nt- cover sposgd to
be open/clq Q ~~~- ? ortign of the fr

The Frame SLEACAEAoS0 thE| PPOPLs e tBPAFEL 6 YaRa e rn AR SP5 T CdpiDed
opposite each other at_ a predeterm ned spacing, and a plurality of (not
shown) 1&onABLEEARINRERPEES BashaoFOREREK 1RGN RELELOMhAtsiids 6P§9e¥h80§ and

9. The second side cover 7, which is located on the handle 2 end, is
det achabl y isapagaddetlotrhé pildaeprzpesangy asrpdagy Twd of pfsthel gpogdver 6,
which is located on the opposite end of the handle 2, is detachably fitted
to the sidetpkaght8ahgléc aIbaybhhet casepl isigced théngopede shaas ameough
whi ch the
disposed radially in a slant manner, the shifting members
move towards the brake element outwardly in the axial
15 direction and the radius direction along the guide shaft in
a slant manner when the centrifugal force acts on the
shifting members, and make contact with the brake element at
the contacting portion. Since the contacting portion is
formed parallel to a plane crossing a rotary axis of the
20 spool at right angle, the brake element may be made of a
disc shaped member which crosses the rotary axis of the
spool at right angle. For this reason, a structure for
attaching the shifting members may be simplified as it is

only necessary to construct so that the shifting members can

25 move along the guide shaft. Also, the structure of the
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spool 12 penetrates, is fornmed in the side plate 8 |ocated on the..o;pppﬁit,)ﬁ[]3
end of the handle 2. Inside the frame 5, are the spool 12, a level wnd ¢
mechani sm 15, and a thunb rest 17. The |level w nd nmechanism 15 15 is
provided for uniformy wi nding on fishing Iine around the spool 12. The
thunmb rest 17 on which the thunb is rested during a thunb-actuated
operation 'b%aﬁéé%l%@%na}g?@/éé?é?ﬂn BMEfed AGRY dREANISHAPS fenfiddlt ch

mechani sm 13, a clutch eng i sengage nechani sm 19, a drag mechani sm 21
20 and a casting contyal chanism 22 are .provided in the space between the
frame 5 and'dh sélc,soer?{jassi ﬁ'—ec%{f@ﬁ(e?.e%ﬁ%end%ar mechani sm 18 transmts
rotational force fromthe handle 2 to .the spool, 12 and the | evel w nd
mechani sm 15. TH® @ fidtRe ARG Wi¥eddiye Ty WP GRPHgesTH&kengages
the clutch 2s mechanism 13 in accordance with operation of the thunb rest
-14 " | Jbraking ggyEicE fotha dluaglTheardfs merl fraidedaHES pgbl 12 when
fishing line is released. The casting control mechanism 22 brakes the spool
12 by gbaspictprdancspodltis tde reilthelb ot g HErssndindAlsswomad aspadtisigal
braki ng nmechani sm 23 for s preventing backlash during casting is provided

bet ween t heuft - theandiidie il tdle SHiFCIAME membellie a3 alovied] 0ih aidder side
has saucer-shaped fl ange portions 12a, and between the flange portions 12a

nas tubul a4 i WKUAG AT W £ spllo0 by Reriotuckd heSec | Guidiifer

boss portion 12c iIs formed integral with the i1nner peripheral side of
a

the |ine-wyndi r . i 1 r ratl.on
engagenent @%&éﬁﬁ%%ﬁé ﬁ%ré&j'r%d; a%c%léx&gifotaﬁ%ﬂ%oeo %ﬁr@fé&?le,

whi ch penetrates thr.ough the boss portiqn 12c...1s The spqol spindle 16
penet r at es t¥re %]&glﬂggf‘? Shd eer?d?qc&ﬁ i“Hé:]r\ esé’c‘%ﬂi? ssltfé’l%btv'er 7.
The extended end of the spool spindle 16 is rotatably supported on a

beari nd? 3580 Fhdsseptfugal rakdne dqViagre AddislsiyStaRuEe 1§ so,
bearing 35a in the centrifugal braking mechani sm 23 20 rotatably supports

t he ot her aegudirechdospddie fpaks @elementhe whivddl i mapadetearsm 15 i ncl udes
a guide tube 25, a wormshaft 26, and a |line guide 27. The guide tube 25 is
fixed bet weemvertipsy ra gfressdinglfEime &fanthed shilfe iy mestisdts 3thadts are
rotatably supported in the guide tube 25. A 2s gear 28a, which forns a part
of the geamovweham YRelGadius Hirection By veltdi figead fioraneaend of the

wor m shaft 26. Also, a spiral groove 26a is fornmed on the worm shaft 26,
and the |ifQrce in the axial direction, the structure for attaching
15 the shifting members may be simplified as the shifting
members may be moved in the radius direction by using the
centrifugal force.
The dual-bearing reel centrifugal braking device
according to a sixth aspect is a device as set forth in the
20 foregoing first aspect of the present invention, yet further
wherein.each of the shifting members includes a first member
non-rotatably provided on the spool or the rotary member in
a movable manner in the axial direction, the first member

being capable of making contact with the brake element, a

25 second member provided on the first member in a movable

-9-



guide 27 is nmeshed with the spiral groove 26a. The |ine guide 27 therefore
reci procates along the guide tube 25 by 5 the worm shaft 26 being_rpppﬁpgwn
via the gear nmechanism 18. A fishing line is inserted in the |ine guide

and uniformy wound onto the spool 12. The gear nechanism 18 includes a
mai n gear 31, a pinion gear 32, the above-nentioned gear 28a, and a gear

28b. The t gamRle? 992k hdl radli%@URli9édta oh hahd &ettald méhbel)e vl On gear
32 is cylindrical and is engaged with the main gear 31. The gear 28a is

fixed to o d .qf e .m_shaf ~nl D ' - at ably fixed
to the han@ﬁggghé tt§% ggglgﬁbggg%C%$FW’tﬁgggggfggggh%ﬁgﬂﬁﬁ%R%?ﬁfgﬁ%bear

32, a cylindrical nber di spos oytward qQf the si.de plate 9, i.,s centrally
penet r at edg}tﬁs h&eTh6s tOpR se%?’@. %f\l‘%‘yi(epieﬁ'ie(‘}‘r?"%ezfrl 20 & 4% be
axially shiftable on the spool spindl e 16. The pinion gear 32 includes a

t oot hed poMTIGRIIPETREF HX IHAShithe FéaStomemrer2yn PhelreSitHOM §ofay on 32a
is located on the right side of the reel body '1 shown in Fig. 2 and
engagess wi ffiromh&henbrragearel®@menthe foshiig gentirdfugRl ibg akdmge deaticehe

ot her of the pinion gear 32. A constricted portion 32c is established

bet ween t h@hkeaothed spoolll ¢otazasantd G eEsliticey i2s ther hixda 13dd.rebid oieshi ng
portion 32b is constituted by a -16 r' J ~ L 2003 recessed groove forned

on the endappageaf tbhenk Beebndedember MY thellcdnth iFudalbadoredi ch radially
penetrat es e spool spindle 16, engages in the neshing portion 32b.

Shifting_tggggkggogtggﬁ e§2tﬂghw%gg %%g@ﬁ@?%okﬁ% QUL HR @Hlf@,é%@é%@ t he

spool spin fromthe recessed groove - in the neshing porti such

h i on f he _handl e shaf ' i.tted h ol 12.
The cf ut chBBBREA TheL 3 SndonBrRe: g By iR PARBERLY Ghoode Saghe”

neshin? portion 32b and the clutch pin 16a, 1o As shown_ in Fig. 2, the
thunb Fest d1¥eFE1gNsapsedhds moyepsat of the sgoondimemberydn, dhe part

between the pair of side plates 8 and 9. The thunb rest 17 is al so used as
a cl utch ofadaupodiregsionagaygsesndhiofd reiomenhenn)to Rover frewargs: fdesi de
plates 8 and 9 of the frane 5, and a 15 clutch cam (not shown) that fixes
the thunb brskelélparatr stide themalkieoognlitalcd. wilths thehbrakenre legsntl,7
slides up and down al ong the obl ong hole. The clutch engage/ di sengage
mechani sm A8 anekgdas,atbeuspboyioke Haked.t unliseg wheanthle Eorile inhunb
rest 17, the clutch 20 engage/ di sengage nechani sm 19 shifts the clutch yoke

40 paral | ekhkoakhglagigectibhepyPede sentdliguyl Fortlebecthrs W Keandl e
shaft 30 is rotated in the line reeling-in dirfection, the clutch

engage{di seagaIenBeaRgIgMELPceNb! $he second urging member, the

second member is moved inwardly in the axial direction and
the brake of the spool is released. 1In this device, the
application of the braking force may be selectively carried
out so that, for instance, the braking force is not applied

20 during a line reeling-in operation when the spool is rotated

~-at a low séeed and is applied during a casting operation
when the spool is rotated at a high speed by adjusting the
urging force of the third urging member.
The dual-bearing reel centrifugal braking device

25 according to a seventh aspect is a device as set forth in
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the clutch yoke 40 whereby the clutch nmechanism 13 is 2s autonathallw“puép
on. -17 -- 7 ~1 ~ L 2003 In the configuration thus, the pinion gear 32 @3
normal ly located at a clutch engagi ng position and t he meshi ng portion 32b
is engaged with the clutch pin 16a for the spool spindle 16 to achieve a
clutch-on state. On the s other hand, when the pinion gear 32 is noved

outvar dl y bio! Ber8byiRY ¥eker19pbbe BESHLATOPALERPN: f¢hntIofl Sgagaged from

the clutch pln l6a’to I eve a utch o] state. In the con ration

t hus, the n_gear 32 is_t ate.is sit ated nwar d

cl ut ch- eng geEOWESE?fpoﬁaﬁﬁePg ﬁthghﬁégﬁpﬁgmﬁﬂ Fanlgﬁﬁuggseﬁgaged wth
the clutch_pin 16a in the spool indle 16, which is the clutch on state.

On the othgirﬁﬁnﬂemﬁﬁénnPﬂErEFGP€E1¥oREOX6d§ﬁ|PPstPﬁeSBPﬁﬂoﬁrgEQ? 32
outward, engagenent of the neshing portion 32b and the clutch pin 16a is
rel eased, mﬁtéﬁylEemhérléncﬁuméﬁagiﬁ BARNEr ©enthef agaplpdakpaginBehani sm
Cbnflguratlon As shown in Fig. 3, the centrifugal braking nechani sm 23

i ncl udes shétbhdgmemhberpréﬁidadboakehel@mest Bémben dngangowebber 54, a
restricting nmenber 55, and an urging 20 force adjusting nmechani sm56. The

shifting ngahees $2 ehe paaviugdedipecaibfl atlieneabshdShehnBat,r afakes | i nked
with the spool 12. The brake el enent 53 is capable of comng into contact

W th the spbihiNgoPBADEHSLRE- rZH@uHthPECEEBHerbéﬁnﬁrﬂ8§e8h€08ééﬁére|enent
53 towards the shifting nmenbers 52. 25 The restricting menber 55 restricts

travel of Lheybpgkeesl8y mindbh %ROEhs'sgﬁ b B3cLEPaLs chnapl Lhhoder

rs 52 e urging orce a just|ng nec anr sm e urg
fmceofthe diustin ti gnmmmsES menber s tted
Lo porm t CEER EURbPGKET iCheREs ARG BoFheEA FETRE Pelbar! G annd £h3||y
outward under centrjfugal force fron1rotat|on of the spool 12. The rotary
nmenberl%1 fér%tCW?mhﬁFléalac@ﬁﬁ%ﬁ%ﬁ?“nBWaYofEPQbFQecBEﬁF@de@SM?HE spoBl

spindle 16 by, for instance, a serration coupling. Guide shafts 57, which
may 1o nunbblss¢ﬁntblf@§ahpb§akan9 degpcgedwbencnheespﬂ@laroyatpaceudon t he
outer peripheral surface of the rotary nenber 51. The radially fitted guide
shafts 57 thel foecéounartiset Aribdl adéreteient appli&dchoshhét sagond@nber 52 is
provided in a respective guide shaft 57 and permtted axial travel
member by the centrifugal force becomes stronger than the
urging force of the third urging member, the second member
15 is moved outwardly in the radius direction and this movement
of the second member in the radius direction causes the
first member to move towards the brake element side and the
second member makes contact with the brake element. As a
result, the spool is braked. Also, when the force in the
20 axial direction by the centrifugal force becomes weaker than
the urging force of the second urging member, the second
member is moved inwardly in the axial direction and the
brake of the spool is released. In this device, the

application of the braking force may be selectively carried

25 out so that, for instance, the braking force is not applied
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15 therein. By thus disposing the guide shafts 57 radially, at an f ndlii g3
the shifting nmenbers 52 shift diagonally- radially and axially
out war d- - al ong the gui de shafts 57 under centrifugal force, when
centrifugal force acts on the shifting nenbers 52. A flange portion 5la for
preventing 2o the shifting nenbers 52 fromcomng off is disposed at an end

the left 4n Eig.; f T . f 1] 2
(11 Lol S § 8,5k S Shaok e Shoe b A RE2
53. CGuide haql 52a | i t.h i.d haft.s 57 i ded f d 2
o3 e b0l o g et Sh e ISP ] AR L6 25,

L ?~03 pl ane orthogonal to the spool spindle 16 are fornmed on the ends of
the shifti rpeveiher $PoPlod st FOtEtade 38 dmdigsFrgede byTRd Rtimag¢heenber s
52 are non-rotatable with respect to the guide shafts 57 in order that the
cont act i ng Wadmdf foace52 $hey thyiingdg ung imge rjembtenyent i oned ort hogona

pl ane. As shown in Fig. 3 and 4, the brake elenent 53 is provided
non-rotatably orn e rdehthodspbctyetf alhleovieyeatiain,t rtdnvelcentiri fuegylect to
the spool 12. The brake elenment 53 1o is a washer-shaped conponent able to
cone into gRAkdGly Wekhilch&ozhial iduad “Bheny T2e3hiild ed dedese gentri f ugal
force. In practice, the brake elenent 53 is fitted non-rotatably yet

per i tted @ edahc @Akl by BEOIHEE feAeyoTd MpdidTs Y teuftleridie T eel.

body 1. The brake cas a'short 15 cyli°ndri‘cal “conpdnent having base, is

formed wth.a cylindrical bearing-acc datian portion 50g.that proj.ects

i nwar dl \;’/Vlfrw Srens &g‘ﬁlt FarsyoRradnooepiet, Anchdey o plut iBhé) S he

beari ng acconnodatin%igortion 50a, to which a friction plate of the casting
i

control nmelRIHGH B3Viiadd gifiereqt LLES TSRS A adAMG o5, STk

supports the spool spindle 16. The brake elenment 53 is non-rotatably fitted
to andlper @ift Rluzplityy beipg diSpeogest sgedispier peoCongedadc A§
accomodati ng portion 50a. The brake case 50 (as shown in Fig. 2) is fixed
to the 25 fiacht othes .codar thilby censaridwgal. bXakdlng deivdderalsdncasehe) - 20

- 7JU_ ~~;,3 forns a part of the reel body 1. Also, a pair of

nor ti segr obrakeSelleaeatl maked contaet aditdl leachn dfheheulceni lpepriimesy off t he
end (right end in Fig. 3) of the bearing accommodating portion 50a. The

nortise-gr eAe¥ 28R ArgidgPmenbeed stepbwiee:, ehd!l aligd nghtrirceckisng with the
brake el enent 53. An annul’ar groove 50c is formed at the end of the

oS 3" eRYESeR0he A dle pb RSB uEE el Leckiizhih. the annul ar

groove 50c. T restricting nmenber 55 1s, an e

ring-sygpegggkgggnk gggeigfv%%ﬁ%FL%ngqu%dPO?%%OQh % E@gsghrcge not ched

and, aS de apove, “Tes ravel briake “el"enerit 53 t owar ds
the shifti menber.s 52., Bei ng that e inner, perd phery of the_ brake

ol emont | 53 L8 ADE B L5 Sr RICBoaTY 1 CabeaRIIR 7] CEoleToRes SR AT IEe i
its axial shift, a pair of interlock i5 projections 53a that interlock with
the nortisBYgth6vadivgbmeats gfnEheoNTORBY AREFSperi phery.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view of a dual-bearing reel in which
20 an embodiment of the present invention is adapted;
Fig. 2 is a éectional view through the reel of Fig. 1;
Fig. 3 is an enlarged fragmentary view of a centrifugal
braking mechanism taken from Fig. 2;
Fig. 4 is an exploded oblique view depicting components

25 of the centrifugal braking mechanism; and
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Three projections 14a that are conmponents of the bayonet coupling 14/Hr @003
formed circunferentially spaced on the outer surface of the brake case 50.
Al so, pawls 14b are 20 forned on the opening 8a in positions opposite the
projections 14a. The pawls are forned projecting 14b outwardly fromthe
opening 8a. The urging nenber 54 is a conical spring one end of which abuts

on the brake el ggnt 533%-the lgar, ggr9d5§@e5q@w%n@fziﬂés ggque el enent
|spose

53 side. The urgl g menbér 54 is -21 - JUL ? 0!'J3 et ween t he
brake el enent 5% an% %ss ? nen?e 58 whi M%] b descri bed | ater,
in a conpr ?5& gt&tg & & 58 5&&8??9&8@ o ltqh’e dphg menber 54

may be at its free length when the pressing nenber 58 is nost 5 retracted.
The ur gi ng TRSPEE tadeu Tk ete CRRAAIMEDE S| RLl (HEs PrRS SHte VISRt er 58, an
operation nenber 59, and a cam mechani sm 61. The pressing nenber 58 is

di sposed n@ﬁTﬁéL@Da@E§CyéPT§@WnDFtEH@ EREFERREDf EMBODINENTSake case 50. to
The operation nenber 59 is pivotably fitted to the exterior of the brake
case. The Eaoddgleamissm 61 converts pivoting of the operation nenber 59
into axial shifting of the pressing nenber 58. The pressing nenber 58

i ncl udes amvieragn perupkeral 15 part 58a, an outer peripheral part 58b, and
a base 58c. The inner peripheral part 58a is supported to permt axial

shift on the begeirageaeeon¥dalNYoPel. 01,5%he Hlanowtiely B iaPRrizal part
58b is non-rotatably fitted yet pernltte axial Shift on inner surface of

t he brake m_Rot C r I eraI
part 583 abd RS Al ?J%%éﬁaeﬂ O BRRR TR oL T pRBEeRT
i nterlock pins 22 i S t he outer surface of the outer perlphera
part 58b. TR¥B&L Fslﬁgg F&gk pins 62 interlocks with a pair of interlock
grooves 50e 2s fornmed i.n_the inner peripheral surface of the brake case 50
-22 W - gy FheagdualohgariBadsEesl shrwal dndithecfignreo is @ PRdtor essing
menber 58 non-rotatably to the brake case 50. Also, a first cam 63 of the
cam nechaniremlcusied magimdy Sort Avreufdshpagi pndr incdudesce seelhbodyt er

peri pheral part 58b. The first cam63 5 is roughly triangular. A stepped
portion 58d,i a handde @p thd ansetarwdrbgofl .t h@hlkeohandleo2t ien prd®widedd t he
ot her end of the urging nenber 54 is interl ocked on the stepped portion
58d. The ogerarbeatiBgbeheS8poan apar @% Aakpbred bg- dheped qko oForpenent, is
rotatively fitted to the outer end face of the brake case 50. A knob 59a is

formed on thejoubay REri pRer ¥tk hpragout 8k EEQpBééﬁ eh Eﬂ% QReNALLRY Mmenber
59. The knob 59a is forned protruding in the spool axial outward

15 side of the handle 2. The handle 2 is a dual-handle type

that includes a plate-type arm portion 2a and holding
portions 2b, each of which is rotatably fitted to a
respective end of the arm portion 2a. The outer surface of
the arm portion 2a of the handle 2 is a smooth seamless

20 surface to keep fishing line from getting tangled on it.

As shown in Fié. 2, the reel body 1 includes a frame 5,

a first side-cover 6, a second side-cover 7, and a front
cover 10. The first side cover 6 and the second side cover
7 are disposed on respective sides of the reel frame 5. The

25 front cover 10 is disposed to be open/closable on a front
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direction. A central projecting portion 59c¢c running 15 dianetricalbiji
further formed on the outer surface of the knob 59a so as to protrude Y g6d3
the surface of the first side cover 6. The projecting portion 59c for
indicating a nunber fromO to 5 (not depicted in the figures), for

i nstance, on the surface of the first side cover 6 to 20 signify braking
force stre i s i i v jLtd qﬁ§§§ f :
restricti ng,g)tﬁji%\}&%lal%&r e{:ﬁléagaﬁéanﬁe&opgh;[ iq%tnarldr;egr?bg?u{ls or %Seﬁgi% t(ﬁ'{e s|lndneer
peri pheral face thereof., A_positiaoning nmechani sm 70 for si t.i.oni ng pi vot al
DRGl  wi tnElakes 0 f PR AR B GBI I SN o ded
in the operation nenber 59. -23 - 7 ,~.a ~~ 003 The positioning

nmechani sm PFEAseideed SRAhi fftdhien PAYE 2 18- t30iaf BqthFhB) and
positioning recesses 70c. The positioning pin 70a is attached to the

oper at i on SoRecCtEQgMEIHers n adh ffoahigh salinasdts drhe Fidaealatys ithg
70b 5 urges the positioning pin 70a toward the brake case 50 side. The

posi ti ohi ngnde®esses 73c, which nunber six in this enbodi nent, are forned
circunferentially spaced on the outer lateral face of the brake case 50.
Second cans 64, T GeddidnsA deidovdir the wiamhegharidatetD dhl thid ehdid ded
on the right hand side surface of the operation nenber 59 in Fig. 4. Each
of the secon j R itd i i tQ, t ition
of the res%eg¥§§gﬁf$?¥#6%§§§%¥¥jégﬁf%'orné&gq?¥fgﬁé§f rQ§%$?hu SI éﬂgihl
The rotati of . erat | nggb L .59 .S Ggonvert 15 .int qvenenj of
t he pressi %glengr%b%% %& in CJé)q%rr ect S’(ghlczlpp soglc?hl Q:gecfgm[ ﬁ_‘eh rO%PZb &l e(':‘merre‘raﬁCi 53.
Al so, a pair. of cam gr.ooves 50f having _an arc shape is pr.ovided in the

br ake case %50 H& leedpeds \%%’@%}Ycaﬁﬁt@f‘{]&p"p&?& A é‘r‘?&%rﬁeﬁﬁfi on
menber 59 is _conpressed agai nst the brake 20 case 50 by a pressing plate
75. Théo pr &s $ayenstacourd ifehdidess & ORengper 83 ot hrovsdy Wi ady theans of
screws, each of which is tighten against a respective screw base portion
50d f or ned speotlhd 2o pedetgiadessuriffadoraed Ha Mheksides@lste Pheamated base
portion 50d protrudes outwardly in the radius 25 direction. The range of

t he rot ati omaltthengpposfittchend?4f thel hdnd1&0@3 operati on nenber 59 is
predeterm ned by the screw base portions 50d which stops the novenent of
the operation mafiagdedthey fMemed s5naad@ednd igpddie 126SRealdwes. Rt | on
control ling concave portion 59b.

mechanism 15, and a thumb rest 17. The level wind mechanism
15 15 is provided for uniformly winding on fishing line around
the spool 12. The thumb rest 17 on which the thumb is
rested during a thumb-actuated operation is also used as a
clutch lever. A gear mechanism 18, a clutch mechanism 13, a
clutch engage/disengage mechanism 19, a drag mechanism 21,
20 and a casting control mechanism 22 are provided in the space
between the frame 5 aﬂd the second side-cover 7. The gear
mechanism 18 transmits rotational force from the handle 2 to
the spool 12 and the level wind mechanism 15. The clutch
engage/disengage mechanism 19 engages/disengages the clutch

25 mechanism 13 in accordance with operation of the thumb rest
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S In the urging force adjusting nechani sm56 having the above-nentiqngq
configuration, the pressing nenber 58 noves in a direction approaching“tLhéO03
brake el enent 53 due to the function of the first and second cans 63 and 64
when the operation nmenber 59 is rotated, using the knob portion 59a, 10 in
the direction indicate by an arrow A. As a result, the braking force is
i ncreased since e i e agai e a eRsn €S b eased
and the rezlg:fioﬁB o?gégg@%gbg?ggmmggng?hggghFp%i%goﬁgnggrghgg E%Egﬂg nt act
with the b;gke element 53.is hﬂcreasgd. M tge cher handm ?Qeﬁ tFe 1s
operation ﬂﬁe?555e'§a?8?ate FnCeR&T89, &RM-5R iWﬁFngéﬁ by “aRT4rFSw B
the pressing nenber 58 is noved_ in a direction away fromthe brake el enent
53 by the Egﬁiﬁeo?érég bBY 9respipengbresbepPlsd sr4ndhendé, ath81lLR§rng force
applied to the brake el enent 53 is reduced. Accordingly, the braking force
20 i s reduerd. Vhdiaotha peatsifiggadnbrakisgi megbandsmo23d fost receded
position, the braking force reaches its mniml and the reaction force is
graduald y peeveasédqgf backbashpdaringncasttihg dshprosited betweent eheedi at e
positions. Accordingly, the braking force is decreased stepw se. -25 - 7
JJL ~0~~ | prhfbsseghadiAenEirstnseqebeobeakieng force is adjusted by
changing the urging force of the urging nenber 54, the braking force may be
easi l'y adj ust edpgadg oensabnsh'é@tﬂb&fQ&QBCEasnsaneebtghhgadfeisﬁggay be
obtained by the s adjustnent of the urging force. Reel Operation I'n a
normal sta o ch Kk ' S i d e , a
cl utch-on é?gF%gﬁg %g%htgﬁﬁeggéggég ?égu??gngggﬁég#é ﬁ%n% Qfggge fromthe
handle 2 is %o trapsmtted to the sgo&l 12 via the handl e sh%f 30, the
mai n gear SYPULAE HIREoHIBEARI3STURE {RE-spBsFOsprthEl EP2BL: 441 BASt @ t he
spool 12 in the line reeling-in direction. At that time, although
centri¥ugarubuies hees pArthensheet thgtndfbéPEmsd dptegsadeWdthf 8
braki ng mechani sm 23 to nove is the shifting menbers 52 outwardly in the
radi us dirésneévnpandpharadxsatdedpfetheodinehwibdakgngriivkcé2boas hbe becone
so large since the rotation speed of the spool 12 is | ow and, hence, it
does not imiddiete Byt borhexampaei, oa serrheibandhgagemklnvevhe, spboilt 1Rs
necessary to reduce the braking 20 force, the operation nenber 59 nay be
rotated injshgofiLfeehtaplyndigatiedobyhkhepablowpBniiieFilg, #htiehng the knob
portion 59a so that the pressing nmenber nmay be positioned at a receded
position sggﬁgtfgtgégthgouﬁﬁegﬂg bbghi partiBR 15c¢ast, the braking force is
ackl ash by t

2s adj usted to prevent C e operation nenber 59

15 The spool spindle 16 penetrates the side plate 9 and
extends outside the second side-cover 7. The extended end
of the spool spindle 16 is rotatably supported on a bearing
35b in a boss 29 that is formed in the second side cover 7.
Also, bearing 35a in the centrifugal braking mechanism 23

20 rotatably supports the other end of the spool spindle 16.

The level wind mechaﬂism 15 includes a gquide tube 25, a

worm shaft 26, and a line guide 27. The guide tube 25 is
fixed between the pair of side plates 8 and 9. The worm
shaft 26 is rotatably supported in the guide tube 25. A

25 gear 28a, which forms a part of the gear mechanism 18, is
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- 26 - 7 JU _ ~0~3 using the knob portion 59a. Wen the pre55|ng.peypegg§§
is moved towards the brake el enent 53 by rotating the operation nenber

in the direction indicated by the arrow A, the urging force of the urging
menber 54 is increased and the 5 braking force is enhanced. Then, the thunb
rest 17 may be pushed down. In this enbodinent, the thunb rest 17 is noved

al ong the gideyplat 85e8eA800P QHE“wBQmasﬂhﬁﬁngéglnﬁlaes'h'ggikﬁiated bel ow.
Due to the novenent of the thunb rest 17, the clutch yoke 40 and 1o the

Pi ni 0N geag, 33,81 5oV edrguhAar dhY e ndSuBeheBhhty bBe shatenee@gﬁas a

clutch-off state e rotafion fromfthe handl e
shaft 30 is nqt ansmtted.to,.peit the r the,s spi ndl e
T6 and theSepdsl 215 Rayerheal §iFBt BE. shERTASPPORFngoRod TESSUARG | N t he

15 clutch-off state so that a reel is inclined in the axis dlrectlon in
order for gR&depdd| therafrre1tecsrracatasvalengatheugnade Wbre2bhbkbi ng
the spool using a thunb on the thunb rest 17, a lure is cast and the spool
12 rot a esthegwoomsshaih 2hebeing- retebednyidi tbet gear Rechantikins 16t at e,

t he spool spindle 16 is rotated in the line-releasing direction by the
rotation ofh fhehspgolind, ianfinkbetedt ahi ehei $iheagatidet 2d hadt he rotary
menber 51. When the rotary nenber 51 is rotated, the shifting nenbers 52

make cont aghifbiR1yPRokhakenebetRat spdo1and.t he spool 12 _27 -~ .. ~ L
~ 0 is braked by the centrifugal braking nechanlsn123 to prevent a
generation of bagkl hORg | gkkagh pgel 12,k used
by any chance, ?ﬁé g?%ﬁléﬁ$ﬁ§§i%e ggs? CHggisso §§g§thg 5 f rg%sglde

cover 6 is_easi r ved due to the C f aygnet upl 14.
Mor eover , 9? ?hégrufﬁgi ggﬂgnﬂéﬁtfgng ggl 88 épﬁfg é%?rmégght JI‘[%%e
brakin force may be_adjusted in accordancg the_weig L of . the lure, by
rotati tﬂélﬂogéﬁﬁréii A ferBLedsho,d; Randhe E BEtpaptloﬂ SoRINEAN: h s
enbodi ment, the braking force is easily adjusted bgh5|nply rotating the

operation ﬁ%ﬁﬁe?zSQSUGthn@ﬁeCRhoﬁnéofﬁl@ﬁgggﬁdeF thecpdBededs 8dtsi de
of the reel. Further, a clear difference in the braking force may be
obt ai ned whke gherlBBQrakiﬁQXédrte oseadpdsoédthex wermeshafitndhts The
Al t hough the pressing nmenber 58 is shifted by the
gear 28b is non-rotatably fixed to the handle shaft 30 and
engaged with the gear 28a.
15 The pinion gear 32, a cylindrical member disposed
outward of the side plate 9, is centrally penetrated by the
. spool spindle 16. The pinion gear 32 is fitted to be
axially shiftable on the spool spindle 16. The pinion gear
32 includes a toothed portion 32a and an meshing portion
20 32b. The toothed portion 32a is located on the right side
of the reel body 1 shown in Fig. 2 and engages with the main
gear 31. The meshing portion 32b is formed at the other of
the pinion gear 32. A constricted portion 32c is

established between the toothed portion 32a and the meshing

25 portion 32b. The meshing portion 32b is constituted by a
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- i
cam nmechani sm 61 in the above-descri bed enbodi nent, the pressing ne#%%rmgé
may be shifted through other converting 2o nechani sns such as screws. (b)
The brake el ement 53 nay be urged by an urgi ng nmenber 154 forned by a
plurality of coil springs 54a through 54d, as shown in Fig. 5. In this
enbodi nment, the coil springs 54a through 54d are each of different free

llength 2s %B@e@béﬂebﬁbov@nQoéhéaoéﬁdtﬁ%ngﬁﬁtEb%@'b¥ Reet 8dn ibhe ghge - 28
~ ~~~ ~~ | ength of the coil sprlng a on the outer C|rcunferent|al

side is th Io at_.qf e Is d

cwcunfere?gla?g éeaggtPE blﬁo}%gét%g agﬁ%lﬁésptﬁgkngegh%5tlp end of
the coil s rlnﬂ 544 %E qg inner s ci.rcu eren i,al side.loc d to enabl e
contact wi tROPHeSBiRdCel8nefifI895FheR FHS MPENIRG: BT LERD § ssi ng menber
158 in this enbodi nent includes inner portion 158a, outer portion 158b, and
base porti §hifsag @yﬁuﬁan#@a|gﬁﬁreﬁﬂoewtyaépeéﬁwaﬁ§e§8éhﬁoﬂ1Nﬁp@rp@@k.ng
with the base ends of the io coil springs 54a through 54d are provi ded on
t he [ pressilfg rBnbbe 58pobBaspipdiei d6 f¥8m the recessedodroewe, igi the t he
brake el enent 53 nmakes contact with each coil spring 54a through 54d

st epw se, mbehtihg portobae 3ebangashstap® getakdabnC@rbmnitheshyndded, hence,
15 the braking force also varies stepwi se. Accordingly, a distinctive

di fferencesharthgobrigkinpg EQEﬁ@mE&!eﬁetBbEﬁbn% obY 39j,ustrhed clik@ctr 9i ng
force. (c) As shown in Fig. 6, it is possible to dispose an urgi ng nenber

71 at the hbghénﬁéﬂd1§'§§ BEng@ﬁtBEQEeb ¢ HE”Ee%Qgééd‘ rbbge Bf {ﬂ% ur gi ng

menber cone shaped coll spring whose di anet'er becones | arger
t owar ds the b ake e side. , The g.constant of the urging nenber
71 is snalwg?ﬁﬁﬁginﬁ °8f§§ReaBng 8 ﬁiﬁ%gﬁ g&“aﬁ% 3the urging force at a
normal state of _the_ ur g nenber 71 is 2s also smaller than that of the
ur gi ng*$renber 548 BAROW dl 2§19._ 27 the| thupb,rggt BarﬂﬁoﬁlﬁPoﬁﬁé @i ng
menber 71 at the smaller dianeter side is engaged with a spring engagi ng
ring 73 whiBR P3ckoRfr sheegppplaldt p £hRgrPArbPANG bR§WGES KhChPRRE
annul ar groove 50c. In this enbodinent, the urging force of the s urging
menber 54 0§ sdfdespédtbg Bsand Phe mhgingumbrcesadﬂﬂsiSnglsechaﬂﬂsHSSG Yo}
that it beconmes stronger than the urging force of the urging nenber 71.
When it iscllaschedpeeatienl Yewetrat eAhheb3pagl hd2e fhetuspows)f dsce of the
urging

formed in the side plates 8 and 9 of the frame 5, and a

15 clutch cam (not shown) that fixes the thumb rest 17

penetrates the oblong hole. Thus, the thumb rest 17 slides

up and down along the oblong hole. The clutch

engage/disengage mechanism 19 includes a clutch yoke 40. By

turning movement of the thumb rest 17, the clutch

20 engage/disengage mechanism 19 shifts the clutch yoke 40

parallel to the axis of the spool spindle 16. Further, when

the handle shaft 30 is rotated in the line reeling-in

direction, the clutch engage/disengage mechanism 19 shifts

the clutch yoke 40 whereby the clutch mechanism 13 is

25 automatically put on.
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menber 54 is adjusted so that it beconmes weaker than the 1o urging force of
the urging menber 71. In this manner, the brake el ement 53 nmay be siiepg)3
separated fromthe shifting nenbers 52 by the urging force of the urging
menber 71. As a result, the braking force is not applied to the spool 12
and, hence, the spool 12 may surely rotate in a free state. is (d) As shown
in Fig. 7, guid S t radi al l i u oles 152a
ext endi ng along hgﬁ% g?égz ??é% §8n€g¥§ ghg ﬁER%gﬂ b?gg b a coni cal

i nclined brakin face ag 8 grned on brake. el enent 1;% Her ei n,
shifting n%ﬂB%? Oﬁ?Ee QEbe BFaRqePAagRRIZBOPLEIAR APelPPon of the
rotary nmenber 51. Cbntact faces 152b fornmed with sloping bent surfaces so
as to contBefhing PerHkiAp Bakeldrengagpddwéhnt hkhecnduteh phB dApf £PHg
menbers 152. In the enbodi nent thus, when the spool 12 is rotated and
centrifugathéospQOhCSpindlehé6shbfacngenenbeciuténronhetaﬁeshiDningenenbers
152 nove outwardly in the radius direction -30 7 .~ ~y DQ- to nmake

cont acts Wi dbhéhenand| i wREnbtR&i pinsonf geers53p. idcmovdianghywatbeyspgol 12 is
braked. Therein, since the inclined braking surface 53b is |ncI|ned t he

brake el engpé dP3éh 96%5566 0HB$ﬂﬁQ£M1hQ bBEtiBHthﬁXh§ Qhé@ﬁ%h@@dby the s
shifting nmenbers 152. The braklng force in"this instance is defefm ned by

the Urg'“geigﬁP?¥8fciH€c g%ggnfg a§ﬂ186 QgciﬂﬁcﬂiékﬁogkﬁﬂE“t 53

towards th I'ng ne rern, structure r ‘attaching the
shifting nenber IS s I|f e ause, it he shiftin 2 1o need
only shift radl €§e(8?n EﬁﬁkhoPn & EB sﬁ??f?ﬂgg%ﬁﬁbgy 155%rlsl y be
configured with tmo el enents, a first shlftln menber 76 allowed to shift
axi al 'y, apgualsgbahke éﬁl?%FﬂﬁtﬁgnbﬁrEh?719Y96Q591P505hﬁﬂﬁa9é89aIIy 1s The
first shifting menber 76 is, for instance, a circular truncated conical
nenberﬂbroD@ﬁbﬁiﬂanhgraiabtb¢ Weﬁhpegnporéﬂoaxﬁab shi engagadr wikhythenber
151. An annul ar contact portion 76a is forned on the end of the first

shi fti ng nebbbech76innl6aeihathe- spoabespindidel 6 ponwRickxisnshencirettbhr 74
made out of a coil spring interlocks with the other end on the

smal | - di aneheststde. dhetRat eébhepnhaRdpewhdd phél 81abenf yoke 30i Ehifgs
menber 76 towards spool 112. For this purpose, the ends of the extension

menber 74 gh€ hihebhOGK&H 3Qt8u£@§ralréﬁgﬁaéﬁéhego£5tﬂsnﬁééhiﬁgas wel | as
t he spool 112." 1t should be noted t ha

portion 32b and the clutch pin 16a is released, which is the

15 clutch-off state.

Centrifugal Braking Mechanism Configuration

. As shown in Fig. 3, the centrifugal braking mechanism
23 includes shifting members 52, a brake element 53, an
urging member 54, a restricting member 55, and an urging

20 force adjusting mechanism 56. The shifting members 52 are
provided on a rotary member 51 thét rotates linked with the
spool 12. The brake element 53 is capable of coming into
contact with the shifting members 52. The urging member 54
urges the brake element 53 towards the shifting members 52.

25 The restricting member 55 restricts travel of the brake
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- 7 ,JJL 2DD3 the tensile force of the extension nenber 74 is weaker than,
for exanple, the axially outward conponent force acting under centﬁiﬂugaQMB
force on the first shifting nenber 76 when centrifugal force acts on the
second shifting nmenbers 77 5 during line reel-out, and |larger than the
axially outward conponent force acting during the line reeling-in

oper ati on. C i f1y IS 1 J to e fir: shifting
menber 76 ael %ﬁﬁaﬁg%ﬁgﬂaﬁﬁgﬁﬁa%%é %{Fﬁlgéeltrﬁjg’%df t'Iﬁlg2 suefé{)lﬁlt(? shifting
menbers 77 are faces 77a sloped lo fqr. contact qQn a tapered. surfac 12d
formed on (35S PEARSh AP o8 GEMRES Hhe)asbid GorER STt hthe
spool 112. In the enbodi nent thus, when the spool 112 rotates and

cent ri f ugaP¥IGSEd P MEMBEY: ¢ -second shifting menbers 77, 1s the second
shifting nenbers 77 shift radially outward under the centrifugal force and
contact the tap&hed sdiifftdiag mepdbendh&? t memherend idivied iteg beaddr s 77 cone
into contact with the tapered surface 112d, they shift axially outward

t oget hes wishii fithagf ionstthehiriottiany menber B4 ,att ralve Ipaiadiadign adal t he axi al
conponent force arising due to the centrifugal force beconmes |arger than

the tensil exfianag ofuthagEXnRy eniiRigaid fATe firewldotation idfStthe
shifting nenber 76 cones into contact with the brake el enent 53 to brake

the spool . siaen 4Hhe C@momtazfyoweﬁb;ag sglﬁiigtﬁgngi{lgg{dfﬂ%g IR e decones

weaker thanthe tensile force the Ji JC 2U03 nenber

76 1s pull gdnb ottg%a%fﬂ/e%?u%ﬂe@ e;tg%; ﬁ%&g@%ﬁ%;ﬁ[fe{ﬁa@t tbszﬁe*%;?%ke el ement

53. Further, the spool 1 'S not e peeds during

line reel-i.n that are | ower than during |line reel-out, because when reelin
e | Tre (RS BBsanan Ba TRt o SRt § GRS, Ao PR M Yonhk o)

than the tensile faorce of the extension nmenber 74. The spool, 112 is

t her ef F ¢ SEMBEL; $dpy fRraeEAMPlE/ngne sdspesied fixcyarderiend1aldy reel - out .
In addition, as shown in Fig. 9, guide shafts 80 may be 1o provided

radi al | y ospacest oshithe oy teaniper ipemady istadf acen ofottditea lylof argt membent t ed
axial shift on the rotary nenber 51. Second shifting nmenbers 79 permtted
radi al novérent They rheipldy ddadted gud dguistha fHisafts ifel iher nedaanlist he
second shifting nenbers 79 are first contact surfaces 79a that cone i5 into

contact w birakle elepentd 53ur f aaenl bid refinghaempeel 5k1ds pidvaeeandcant act
surfaces 79b that cone into contact with the brake el enent 53. Qperation in

this case ighbk@Wive gadall Whalrhe somaod Hein ittleds bhakad dravEg. 8;
explanation is therefore omtted. 20 (f) "In the above enbodi nent, although
the Shigtigﬂerein. By thus disposing the guide shafts 57 radially, at

an incline, the shifting members 52 shift diagonally--

« radially and axially outward--along the guide shafts 57
under centrifugal force, when centrifugal force acts on the
shifting members 52. A flange portion 5la for preventing

20 the shifting members 52 from coming off is disposed at an
end (the left end in Fig. 3) of the fbtary member 51.

The shifting members 52 are approximately rod-shaped

components that bend towards the brake element 53. Guide

holes 52a in which the guide shafts 57 are guided are formed

25 in the shifting members 52. Contact surfaces 52b lying in a
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menbers are provided on the rotary nenber in a novabl e manner in_t ?
direction and/or the axial direction, the shifting nenbers may be g %@t Dﬂi
provi ded on the rotary nenber so the they are pivoted by the centrifugal
force. -33 - 7J UL 2003 (g) In the above enbodi nent, although the
shifting nmenbers are provided on the rotary menber which rotates together

with the sposhe l8rch&soskif tonangeabess sBYRA1L 16Chby pbtAchcdn! enbhe

spool 12. s According to the present invention, since the braking force is

adj ust ed b hangi th in t in e t he

br aki ng for%% 9 g@ Elgﬁgﬁggggﬁﬁggﬁnéz giéblnéfgbg ??PEH@ %8 in the
braking forg nay be obtglned bg the adéustnent of the ui g force.

Wi | e onl yS4€¢ ect B eFBOHF 1%t REMBEES naén2ERoRBR-FBERERR Ebt he present
invention, to those skilled in the art it will be apparent fromthis

di scl osur eXeHRECY akP oule coukdesShaltfol7 f iBaPFens thAtbbhangenhasking

W t hout departing fromthe scope of the invention as defined in the 1s
appendeéd csarfacefub2bestayelyihe iorthei ngstementponed ofthhgorabodi nents

according to the present invention is provided for illustration only, and
not for thelgnepose of Iimting the invention as defined by the appended
clainms and their equivalents. -34 i J~J1 ?~~3 Wiat is clainmed is: i1 1.

I'n a dual -bearifg §g6inhayi Rgga seghabadytwbepphRede2efbne! 5BS;iBr ovi ded
rotatively on an axle, a centrifugal 3 braklng devi ce for braking

the-:spooeepavf&garh&ygftttgasgyfénttﬁedggtlbsaag 9, g8t gitt&t&ugﬁteé from

br aki ng devi ce conpr|5|n ers pr one sel ec

the 6 spoo]_and. a r e atin Lnke h_t he 00

Shi T e ng. nERRErs Wik crYePERe tocﬁﬁtr??ﬁgi|H?Orcﬂhau%r?% rsL0eRh 57 sai d
spool ; a brake eIenent non-rotatably provided in the, reel body |o

per ni t¥ed %?a%evaﬁ%e¥h%h%R?%ICB?P%E?P naeiesﬁPdcgﬁﬁantﬁlCQBFECBerEh

el ement for contact with said shifting nenbers 12 shifted under centrifugal
force; 13 &hesRifuigy naempendrS? oshifgeAguades eeakeidngadnforges owdnds
said shifting nmenbers; 1s a restricting nenber for regulating travel of
said 16 erKQCEi@eentheohaaue shémenthi $8i hg fAetbedsnonnAdotatahlurgehg force
adj usting nechanismfor adjusting la urging force of said first urging

menber. i Pgermbetédatobshifvgaxeellgenirafbgakebeasengodenatefsens2 forth
inclaiml, further conprising: 3 a second urging nenber for urging said

br ake el en§ t'@f%ﬁedfééff[l!) paltifgefbpakEaEds8NEH | A0sHBARErS, wherein
-35 ?.~03 5 urging Torce of said second urglng menber is snaller

than %5urg5 ﬂlﬁ&%f@é?fcéﬁbgnéﬁﬁSﬁayiﬂbngaggnbfg formed with a
cylindrical bearing-accommodation portion 50a that projects
inwardly from the central portion of the base. The inner
periphery of the bearing accommodating portion 50a, to which
a friction plate of the casting control mechanism 22 is

20 attached, accommodates the bearing 35a that supports the
spool spindle 16. The brake-element 53_is non~-rotatably
fitted to and permitted axial travel on the outer periphery
of the bearing accommodating portion 50a.

The brake case 50 (as shown in Fig. 2) is fixed to the

25 first side cover 6 by a screw 60. Namely, the brake case 50
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i 3. The dual -bearing reel centrifugal braking device set 2 forth in_claim
1, wherein said-shi-fting nenbers shifting 3 under centrifugal for cel i Wk H"3
axial direction of said spool 4 press on said brake elenment in said axial
direction. i 4. The dual -bearing reel centrifugal braking device set 2
forth in claim3, wherein: 3 said shifting nmenbers are fitted to guide
shafts provided standing radially on said one selected fromthe s spool and
a rotary nmenber rotatingly linked with the spool, s and incline endw se
toward said brakemel £part; oftheSaédl $BEY LI NYAIBIDQI patAdH GEerhaMe coONtact
portions a lying in a plane orthogonal to the axial direction of said s
spool. i 5. Therdueds 3earang foeréd ceimhihdg ugahl by adt BHe daiee set z forth in
claim1l1, wherein: 3 said shifting nenbers shift radially of said spool , 4
under centrifugekiporyert ante $ndaididbraksl éheRent 3 soprEssedarimgssai d axi al
direction s when said shifting nmenbers cone into contact therewith. i 6.
The dual - bear i Rgcpeeddacang redrgan Ieaki Aee devEtee-waproed GObhatq cl ai m 2,
wherein said shifting nmenbers include: 3 first menmber parts Qrovi ded

non-r ot at &bl y, PyeYideh &P e dord-BHYf tnE8G18rkiNI ditRathf brakSel ected from
the -36 - ?2J.~J L ?pp3 5 spool and a rotary nenber, rotatingly |inked
with the spool S18™€X: i r’? a??ﬂ%%? IPEPYS X°6r Y%oﬁﬂrﬁ‘(‘?fi Wi ttﬁ‘es?i"?j Yr ake

el ement; 7 second nemher parts_pravi deg t.o permit radial .shifting 8 on said
first nenber pggfesﬂnor Werern V)?Srg Praft r%l%/eeEegté]fld:ténge%%mr?&rré%rbles? parts

shift said T17shepBaner (R 4Rl QMaLARyE50A1 drhl 3@ ol ARl neflid 13 a third
urgi ng nmenber for urging sal Irst menber 12 parts in a direction parting
from said brakggel epenbeandid . ahhgrd4ak- PERS-LAGpd £ &M MWahHI# WRraki ng
device set 2 forth in claim2, wherein said shifting nmenbers include: 3
first menher paits PR¢LHSH JF0BhE Aidkabl dotcynel shdyerBi ddReibegshift

axially, on said one selected fromthe 5 spool and a rotary nenber .
rotatingly |inkedvay tdesthectspaohvelb cfeciondbraraberenpat t 3 poeutrdedhieo perm t
radial shifting 7 on said first nmenber parts, wherein by radial travel said
8 second nenbeshpérirg shinbers 6get IREingi thimtsahd frinegt pesipheryopahes in sai d
axial direction into contact wwth said brake 1o elenment; and 11 a third
urgi ng menber Popkergjiengnsdidd ipi sunporbadem tRe gegardng nagrogdetitidon parting
fromsaid brake elenent. 1 8. The dual -bearing ~;~ol centrifugal braking
devi ce set 2 fBPERLITh SCRaFMMPErhher S| A% S &hf‘g'f'sta BRYY R ABRBEYCFncl udes 3
a pluralit nested con coil _s fering in 9 free length

f £  dnt s
ool ol oY amepRrTeEs sR8 A thn SR B8 NER hd heRE I hePred SBpuni oy

reel having a ;i ng- ding. .z I Loning on a spindle clutch-engagabl e
to and 3 di senéastgg%)]yméar&f ?%?nChae ??ﬁ%\ﬂ%% ??legry?iandl e in one bearing end of the

reel, a centrifugal thraking devigs 194 Sekegtd \égtngor%{grsagg ng,d he spool, the

centrifugal braking device § conprising: a rotary nenber nmechanically
linked to the sppohed @bugl {1} ahi O troGRINQN LRI BWhE D11 3ps&dH Inf Ugal |y
shifting menber supported on said 1o rotary nenber in a configuration

enabl i ng sai d shefduveg ddrimeber,cHendeskeenkei Sdagahlée) gawds ifreagpool when
spinning, 12 to shift along a direction having axial and radial is
conponent 80 wi t fioresheat the gendng daaiy prsibéons sppdsste fehieng 14 nenber
therein being provided with axial and radial braking 1ls contact faces

i ntersecting s&Felesdignsakih r adhalPaydppoiredpsned Prajeeains ditkk fitted
non-rotatably to and permtted i~ axial travel on a bearing-acconmodating .
portion of a bPAKEATRdYcHER Z8ECPRANIASI $R) t he ot her bearing-end of the reel,
for 19 axial braki ng contact with the axial Dbraki g%_cont act face of 20 said
shifting menber: 2170 W REi BF"Hrakt 7F SuFPHcBlcBRFinguPBe %t °Fadi al

braki ng 22 contact, with the radial brakin ntact .face af said 23 shifting
meaner 25g MRS Yl OF 8L A LT SN AR AR Al e R Bt L

br ake di sk; 25 4 QVaY 49,058k L %h Bhedl 3K1 D LONEAS,,F258 QfuSRi gy S fLing 2 6

menber
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2~ an extensive urging nenber interlocked endwise with 2s said shifting
menber to draw said shifting nmenber towards 29 the spool; 30 a regulbtﬂhgzmn
el enent for regulating axial travel of 31 said brake el enent towards said
shifting menbers; and 32 an urging force adjusting nmechani smfor adjusting
33 urging force of said conpressive urging nenber on said brake 34 disk
wherein 3s i f i ens) rgin LS.
predeterni%%ggﬁ%é§e£§%§§?§rtﬁ%agrfﬁé %ﬁ%ﬁ?ngo%%o%%ﬁ?g2§£§§§%§§t???Bagl

force acting on said shifting nenper en 3s the spool is spinnpin

Crut ohdi safodteich reRlt Hht sdertnbred "lafies 18 2 oCaRPraSeY Fhahlt ne axi al
conponent 40 of centrifugal force acting on said shifting menber 41 when

t he spool Tt shewhdngechndenseppdgeliat othfecudgingngerber. 3¢ may be at

.ACA AL A ARF. AL A 3. A AU L AAS AY. A A AN ALLAF LA AAAA ALAS AAALA@
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58 non-rotatably to the brake case 50. Also, a first cam 63
of the cam mechanism 61 is formed on the outer peripheral
surface of the outer peripheral part 58b. The first cam 63
is roughly trianqular. A stepped portion 58d is formed on
the inner wall of the bottom portion 58c, and the other end
of the urging member 54 is interlocked on the stepped
portion 58d.

The operation member 59, an approximately ring-shaped
component, is rotatively fitted to the outer end face of the
brake case 50. A knob 59a is formed on the outer periphery
of the outer end face of the operation member 59. The knob
59a is formed protruding in the spool a#ial outward
direction. A central projecting portion 59c running
diametrically is further formed on the outer surface of the
knob 59a so as to protrude from the surface of the first
side cover 6. The projecting portion 59c for indicating a
number from 0 to 5 (not depicted in the figures), for
instance, on the surface of the first side cover 6 to
signify braking force strength. Also, a pair of pivot-
restricting recesses 59b for restricting pivotal range of
the operation member is formed on the inner peripheral face
thereof. A positioning mechanism 70 for positioning pivotal
angle with respect to the brake case 50 into six positions

is provided in the operation member 59.
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U& () - [dEbke 93884 i8nifg recesses 73c, which number six in this

embodiment, are formed circumferentially spaced on the outer
lateral face of the brake case 50.
Second cams 64, which form a part of the cam mechanism
10 61, are provided on the right hand side surface of the
operation member 59 in Fig. 4. Each of the second cams 64
is formed at a position corresponding to the position of the
respective first cam 63, and forms a triangﬁlar oblique side
cam. The rotation of the operation member 59 is converted
15 into a movement of the pressing member 58 in a direction
approaching to the brake element 53. Also, a pair of cam
grooves 50f having an arc shape is provided in the brake
case 50 for the respective second cam 64 to penetrate.
The operation member 59 is compressed against the brake
20 case 50 by a pressing plate 75. The pressing plate 75
compresses the operation member 70 by ﬁeans of screws, each
of which is tighten against a respective screw base portion
50d formed on the outer side surface of the brake case 50.
The screw base portion 50d protrudes outwardly in the radius

25 direction. The range of the rotational angle of the
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15 operation member 59 is rotated in the direction indicated by
an arrow B, the pressing member 58 is moved in a direction
away from the brake element 53 by the urging force of the
urging member 54 and, hence, the urging force applied to the
brake element 53 is reduced. Accordingly, the braking force

20 1is reduced. When the pressing member 58 is moved to a most
receded position, the braking force reaches its minimal and
the reaction force is gradually decreased from one position
to the other among four intermediate positions.

Accordingly, the braking force is decreased stepwise.
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difference in the braking force may be obtained by the
5 adjustment of the urging force.

Reel Operation

In a normal state, the clutch yoke 40 is pressed
inwardly and, hence, a clutch-on state is maintained. As a
result, the rotational force from the handle 2 is
10 transmitted to the spool 12 via the handle shaft 30, the
main gear 31, the pinion gear 32 and the spool spindle 16 to
rotate the spool 12 in the line reeling-in direction. At
that time, although centrifugal force acts on the éhifting
members 52 of the centrifugal braking mechanism 23 to move
15 the shifting members 52 outwardly in the radius direction
and the axial direction, the braking force does not become
so large since the rotation speed of the spool 12 is low
and, hence, it does not interfere with the rotation of the
handle 2. However, if it is neceésary to reduce the braking
20 force, the operation member 59 may be rotated in the
direction indicated by the arrow B in Fig. 4 using the knob
portion 59a so that the pressing member may be positioned at
a receded position shown in Fig. 3.
When a fishing line is cast, the braking force is

25 adjusted to prevent backlash by the operation member 59
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the rotation from the handle shaft 30 is not transmitted to
neither the spool 12 nor the spool spindle 16 and the spool
12 may freely rotate. When a fishing rod is swung in the
15 clutch~off state so that a reel is inclined in the axis
direction in order for the spool spindle 16 to face a
vertical surface while thumbing the spool using a thumb on
the thumb rest 17, a lure is cast and the spool 12 rotates
vigorously in the line-releasing direction.
20 In this state, the spool spindle 16 is rotated in the
line-releasing direction by the rotation of the spool 12,
and the rotation is transmitted to the rotary member 51.

When the rotary member 51 is rotated, the shifting members

52 make contact with the brake element 53, and the spool 12
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rotating the operation member 59 using the knob portion 59a
which is exposed to outside of the reel. Further, a clear
difference in the braking force may be obtained when the

15 braking force is adjusted.

Other Embodiments

(a) Although the pressing member 58 is shifted by the
cam mechanism 61 in the above-described embodiment, the
pressing member 58 may be shifted through other converting

20 mechanisms such as screws.

(b) The brake element 53 may be urged by an urging
member 154 formed by a plurality of coil springs 54a through
54d, as shown in Fig. 5. In this embodiment, the coil
springs 54a through 54d are each of different free length

25 and diameter, and disposed concentrically nested. The free
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position of the tip-end of the coil spring 54d on the inner

5 circumferential side located to enable contact with the
brake element 53 when most retracted. The pressing member
158 in this embodiment includes inner portion 158a, outer
portion 158b, and base portion 158c. Cylindrical interlock
projections 58e for interlocking with the base ends of the

10 coil springs 54a through 54d are provided on the [pressing
member 58] base portion 158c.

In this embodiment, since the brake element 53 makes
contact with each coil spring 54a through 54d stepwise, the
urging force changes stepwise, not continuously, and, hence,

15 the braking force also varies stepwise. Accordingly, a
distinctive difference in the braking force may be obtained
by adjusting the urging force.

(c) As shown in Fig. 6, it is possible to dispose an
urging member 71 at the right hand side of the brake element

20 53 in Fig. 6. The urging member 71 may be a cone shaped
coil spring whose diameter becomes larger towards the brake
element 53 side. The spring constant of the urging member
71 is smaller than that of the urging member 54 and the
urging force at a normal state of the urging member 71 is

25 also smaller than that of the urging member 54. An end

-29-



cERIRRER

[EY
(@

3"10% W& ()-2" {X{{{| C| dE{\=! $19#10% U& ()-FY710% U& ()-Y,510%
110% U8 ()- Y0 10% U&' ()-.Z"10% W& ()-ClH 13| K Z||| }bc “$114Ul15083
110% U& ()-1"110% U& ()-'310% U& ()-m 10 U 10 U 10 U&<@0% U& () -
9~dEbC! $13 y10% U& ()-Y 10% U& ()-Y310% U& ()-1:110% U& ()-"10%
"110% U8 () - 9~y~~~#WIEbC! $1&$z#10%U& () Y"@O% u& ()-110%

1'10% 0% $10% 1Q% M.10%
oP/OEJg&E’i‘) ‘%g Eé% EJ&‘JC-%Y‘?E“‘%S% % 165}"" eE) %&?Ngf §1deo y
U< 10% U& ().- L9&10%

is engaged with a spring engaging ring 73 which is

O<f_l_<

controlled by a stop ring 72 being engaged with the annular
groove 50c. In this embodiment, the urging force of the
5 urging member 54 is adjusted by using the urging force
adjusting mechanism 56 so that it becomes stronger than the
urging force of the urging member 71. When it is desired to
freely rotate the spool 12, the urging force of the urging
member 54 is adjusted so that it becomes weaker than the
10 urging force of the urging member 71. In this manner, the
brake element 53 may be surely separated from the shifting
members 52 by the urging force of the urging member 71. As
a result, the braking force is not applied to the spool 12
and, hence, the spool 12 may surely rotate in a free state.
15 (d) As shown in Fig. 7, guide shafts 157 may be
radially disposed in guide holes 152a extending along the
radius direction of rotary member 151, and a conical
inclined braking surface 53b may be formed on brake element
153. Herein, shifting members 152 are movably guided in the
20 radius direction of the rotary member 51. Contact faces
152b formed with sloping bent surfaces so as to contact the
braking face are formed on the ends of the shifting members
152. 1In the embodiment thus, when the spool 12 is rotated
and centrifugal force acts on the shifting members 152, the

25 shifting members 152 move outwardly in the radius direction
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5 shifting members 152. The braking force in this instance is
determined by the urging force of the urging member 54
urging the brake element 53 towards the shifting members
152. Herein, the structure for attaching the shifting
members 152 is simplified because the shifting members 152

10 need only shift radially.

(e) As shown in Fig. 8, shifting members 252 may be
configured with two elements, a first shifting member 76
allowed to shift axially, and a second shifting members 77
allowed to shift radially.

15 The first shifting member 76 is, for instance, a
circular truncated conical member provided non-rotatably,
yet permitted axial shift, on rotary member 151. An annular
contact portion 76a is formed on the end of the first
shifting member 76 on the large- diameter sidé. An

20 extension member 74 made out of a coil spring interlocks
with the other end on the small-diameter side. The
extension member 74 pulls the first shifting member 76
towards spool 112. For this purpose, the ends of the
extension member 74 are interlocked with the first shifting

25 member 76 as well as the spool 112. It should be noted that
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under centrifugal force on the first shifting member 76 when
centrifugal force acts on the second shifting members 77

5 during line reel-out, and larger than the axially outward

component force acting during the line reeling-in operation.
The second shifting members 77 are fitted to the first

shifting member 76 allowing them to shift radially. The

ends of the second shifting members 77 are faces 77a sloped

10 for contact on a tapered surface 112d formed on the outer
peripheral surface of the flange portion 112a of the spool
112.

In the embodiment thus, when the spool 112 rotates and
centrifugal force acts on the second shifting members 77,

15 the second shifting members 77 shift radially outward under
the centrifugal force and contact the tapered surface 112d.
When the second shifting members 77 come into contact with
the tapered surface 112d, they shift axially outward
together with the first shifting member 76 at the point when

20 the axial component force arising due to the centrifugal
force-becomes larger than the tensile force of the extension
member 74. As a result, the first shifting member 76 comes
into contact with the brake element 53 to brake the spool.
When the component force due to the centrifugal force

25 becomes weaker than the tensile force the first shifting
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from the brake element 53. Further, the spool 112 is not
braked when rotated at the speeds during line reel-in that
are lower than during line reel-out, because when reeling in

5 line the component force that arises under centrifugal force
is weaker than the tensile force of the extension member 74.
The spool 112 is therefore selectively braked during line
reel-in and during line reel-out.

In addition, as shown in Fig. 9, guide shafts 80 may be

10 provided radially on first shifting member 78 provided non-
rotatably yet permitted axial shift on the rotary member 51.
Second shifting members 79 permitted radial movement may be
provided on the guide shafts 80. Formed on the second
shifting members 79 are first contact surfaces 79a that come

15 into contact with the tapered surface 112d of the spool 112,
and second contact surfaces 79b that come into contact with
the brake element 53. Operation in this case is likewise as
with the embodiment illustrated in Fig. 8; explanation is
therefore omitted.

20 (f) In the above embodiment, although the shifting
members-are provided on the rotary member in a movable
manner in the radius direction and/or the axial direction,
the shifting members may be pivotally provided on the rotary

member so the they are pivoted by the centrifugal force.
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members are provided on the rotary member which rotates

together with the spool 12, the shifting members maybe
directly attached to the spool 12.

According to the present invention, since the braking
force is adjusted by changing the urging force of the first
urging member, the braking force may be adjusted easily and
a distinctive difference in the braking force may be
obtained by the adjustment of the urging force.

While only selected embodiments have been chosen to
illustrate the present invention, to those skilled in the
art it will be apparent from this disclosure that various
changes and modifications can be made herein without
departing from the scope of the invention as defined in the
appended claims. Furthermore, the foreqgoing description of
the embodiments according to the present invention is

provided for illustration only, and not for the purpose of

limiting the invention as defined by the appended claims and

their equivalents.

~34-

- (

&



U& ()-FKLMNa bCl 10 U 9!110% U& ()- 10% U& ()-!10% U& ()-y&10% U& T 3. 200
10 U 10 U, 9<-10% U& ()- E~1j dEbCI 10 U 10% U& ()- 10% U& ()-1!10%

U& ()-f9!110% U& ()-9@10% U& ()- 10% U& ()-j XdEbC! 10 Us$10% U& ()-1Y"!10%
U& ()-1, 10% U& ()-YM 10% U& ()-1 10% U& ()-,"10% U& ()- 6r %EbCI 10 Ul
1'110% U& ()-/110% U& ()-1,!110% U& ()-Y*M 10% U& () - Y(S10% U& ()- Y& 10%
U& ()-9%dYNC 10 U 10 U 10 U 10

What is claimed is:

1 1. In a dual-bearing reel having a reel body wherein a
2 spool is provided rotatively on an axle, a centrifugal

3 braking device for braking the-spoel by centrifugal force,

4 the dual-bearing reel centrifugal braking device comprising:
5 shifting members provided on one selected from the

6 spool and a rotary member rotatingly linked with the spool,

7 said shifting members shifting under centrifugal force due

8 to rotation of said spool;

9 a brake element non-rotatably provided in the reel body
10 yet permitted travel in the axial direction of said spool,

11 sald brake element for contact with said shifting members

12 shifted under centrifugal force;

13 a first urging member for urging said brake element

14 towards said shifting members;

15 a restricting member for regulating travel of said

16 brake element towards said shifting members; and

17 an urging force adjusting mechanism for adjusting

18 urging force of said first urging member.

1 2. The dual-bearing reel centrifugal braking device set
2 forth in claim 1, further comprising:

3 a second urging member for urging said brake element in
4 a direction parting from said shifting members, whérein
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6 urging force of said first urging member.

1 3. The dual-bearing reel centrifugal braking device set
2 forth in claim 1, wherein said-shifting members shifting

3 under centrifugal force in the axial direction of said spool
4 press on said brake element in said axial direction.

1 4. The dual-bearing reel centrifugal braking device set
2 forth in claim 3, wherein:

3 said shifting members are fitted to guide shafts

4 provided standing radially on said one selected from the

5 spool and a rotary member rotatingly linked with the spool,

6 and incline endwise toward said brake element; and

7 said shifting members endwise have contact portions

8 lying in a plane orthogonal to the axial direction of said
9 spool.

1 5. The dual-bearing reel centrifugal braking device set
2 forth in c¢laim 1, wherein:

3 said shifting members shift radially of said spool

4 under centrifugal force; and

S said brake element is pressed in said axial direction

6 when said shifting members come into contact therewith.

1 6. The dual-bearing reel centrifugal braking device set
2 forth in claim 2, wherein said shifting members include:

3 first member parts provided non-rotatably, yet

4 permitted to shift axially, on said one selected from the
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8 on said first member parts, wherein by radial travel said
9 second member parts shift said first member parts towards
10 said brake element; and
11 a third urging member for urging said first member
12 parts in a direction parting from said brake element.
1 7. The dual-bearing reel centrifugal braking device set
2 forth in claim 2, wherein said shifting members include:
3 first member parts provided non-rotatably, yet
4 permitted to shift axially, on said one selected from the
5 spool and a rotary member rotatingly linked with the spool;
6 second member parts provided to permit radial shifting
7 on said first member parts, wherein by radial travel said
8 second member parts shift together with said first member
9 parts in said axial direction into contact with said brake
10 element; and
11 a third urging member for urging said first member
12 parts in a direction parting from said brake elemwent.
1 8. The dual-bearing el centrifugal braking device set
2 forth in claim 1, wherein said first urging member includes
3 a plurality of nested concentric coil springs differing in
4 free length and coil diameter.
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7 a rotary member mechanically linked to the spool for
8 rotation together therewith;
9 a centrifugally shifting member supported on said
10 rotary member in a configuration enabling said shifting
11 member, under centrifugal force of the spool when spinning,
12 to shift along a direction having axial and radial
13 components with respect to said rotary member, said shifting
14 member therein being provided with axial and radial braking
15 contact faces intersecting said axial and radial components;
16 a brake disk fitted non-rotatably to and permitted
17 axial travel on a bearing-accommodating portion of a brake
18 case accommodating the other bearing-end of the reel, for
19 axial braking contact with the axial braking contact face of
20 said shifting member;
21 "+ a radial braking surface confiqgured for radial braking

22 contact with the radial braking contact face of said

23 shifting member;
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29 the spool;
30 a requlating element for requlating axial travel of
31 said brake element towards said shifting members; and
32 an urging force adjusting mechanism for adjusting

33 urging force of said compressive urging member on said brake

34 disk; wherein

35 tensile force of said extensive urging member is

36 predetermined to be smaller than the axiai component of
37 centrifugal force acting on said shifting member when
38 the spool is spinning clutch-disengaged from the

39 handle, and to be to be larger than the axial component
40 of centrifugal force acting on said shifting member

41 when the spool is spinning clutch-engaged to the

42 handle.
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