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I NVENTION Field of the Invention [0001] The present invention relates to an
oscillating device. Particularly, the present invention relates to a
spinning-reel oscillating device for axially oscillating a spool on which a
fishing line is wound b¥1a rotor, which is rotatably attached to a reel

unit of a spinning reeSPINNNG=BEEL @SCILRATINGBEVICE: ooper ati on wi t h
handl e rotation via a-Spqg&ci@ﬁ&ﬁUN§ﬁ5ﬁ%ﬁﬁ#ﬂ@yﬁﬁﬁﬂéﬁati0” [ 0002] A spinning
reel includes an oscillating dévice tor oscrllating a spool axially in
cooper at Fizid vf the Iihaatdbe rotation. Wth this type of oscillating device, it

is knowmn_to enploy a reduction gear systemthat shifts a slider with a
rotary sHE0] antfiePreseahiavention relgies &9 a7 esrliatiag dgyirs.t Barjowpslydhe piesgt o

t hr eaded; : Rﬁﬁ%‘ I 4 ; vent i onal
reductioﬁﬁgg%%rgg%%ﬁﬁggpng é%?égiﬁﬁg?%gég&QQQ?%%P%%&%%%%gééﬁﬁg unitarily
with a nmwhichra fbdang Jsdea woind Whieabtog Widcldiseoiatabht dtechablo saaeclamitgfar t hat has
a cam and .neshes ¥Ath %he grhviqgh ear, and a.slider that has a cam

recei vi ngPPEPE TS IAH0Eh L GRS T fheaonerag g ifdiande SRt Y2ASBPY at t ached
to the reggyr end of a spool shaft. The camgear is arranged rearward and
downward of the driving gear (the side opposite to the fishing rod

at t achmeBeckgroe)d Inforhatien r ot at abl y supported by a reel unit. The slider is

supporte ably i.n the axial directjon by the reel,unit (for exanple, see
Japancse ek am 4 sbpisddrd s s EFuhMaclhicrdetSfiBes apo e IZHT

osci | | at boEpeBRNohGAtHhankY r9taE0ASWitHGhis @fbe dffdsciN Qi deRibeOf id InRwWRARdl € 'S
transmtted to the camgear through the driving gear, and the slider is
moved baéfeplayc: medwetionigpan systepothat shifis aslidenwitb arrpigeashafiTanssa tranespool | s
osci | 1at e Db RGu A AiBESPR I RSN 4 Neor2RR Blr-AAL L phAORRE | 0 L e
above conventional construction, sSInce the cam-gear 1S arranged rearward

and downy@00d] of Alkenvhhtivhdlgedpeton géd@sciimigy dedicedidivnddsy dividd¢ear eel as a
whol e is _positioned away froma fjishing rod. Accordingly, this increases

the | oad st vipdlywitheemasterggan shatbioryhigh a handie i attpeied. & PHR @etHeatys ckness
of the | I : LN thi [y EfLcult to
achi ove & i R meslle OF et lchr. 4AA A0Raer Bl rbeclibg bEoh 0
appar ent which dngsgesskiit the damrant ienar-totdtaldmattinibed th Selresené of hapod kieafe exi st's

a need fgﬁean i roved oacilla%%n evi ce tE@é OVEer cone r obl ens

& thg -1, D

of the cOnfEHTIESHAF AHFRECIFRITE A TAREHIVBIV A At BSSBYMeEear HRRYIF APRAEC Br ¢ as
wel | as %Jﬁahiﬁg%d%ﬁamﬁhswg, hn@%qea%g@p@?snéd %pa Pt Sitelsligd ik n the art
fromthis disclosure. SUMWARY OF THE | NVENTTON [0007] It is an object of

t he pr eséwpportied amvably in thepranl iditectzom lyothe réebnnif Ear expenplé.|sat Japgnesevi ce t hat
reduces the | oad, the user f.ee so to reduce the thickness of the

| ower paPPag?nPﬁ%P¥ggﬁpﬁﬁiIQH?@Hbgﬂgﬁggpinning-reel oscillating device
accordi ngodgoa] a fwvittanaseiBetingddevideRhie SEMNruANE fikd PfatichRE ARMHR i§ ot at i on
is transmtted to a nmaster gear that is attached to a master gear shaft for

rot at i ng tiepEnitisd & the saaaspetiequebrbewnving Bearhanddhe slider & meved bagk and shi ng
line is . : t tached to
2 Toel bt et thelfiafity PR Rbebid R0 S spo8l oSl R in b8 BT BB ng o
The spi niirogeh thelspesichift.ati ng devi ce includes a driving gear, a camgear, a

slider and a guiding portion. The driving gear js adapted to be arranged on
the mast éf%%dar ¢ fbays cquvenbiopy copsircHOBSHICE the ¢ 8678 Ihar&anged gear that is

at L ached oA aPar S Al e oTRCOCATBERE 2ofy Br FOMAN, L WBoR0C

surface and I's arrange atta W thin the
spi nni ngyprsgbnaisoidyl fadm adistimgirod Awbetingle, th indreasemttedoadythar a sdeafdels The cam

gear is adapted to be attached to_the re unit so as_.to he rotatable about
S first SHAPE C?SHH&-J@&@&%PMW%t%%ﬂ%ﬂ@emq?m@"ﬁéaw0 1he TS 1t BEFRIES bei ng
subst ant iggbk %t RRcLR o ARidvBe IBDhEref8R Shaft. The slider has a cam

f d i

receiving portion formed to engage with the camof the camgear. The slider
i s attache@ddo theviewaf thsfabbie riswidlobe apipafent wubdsetshidledtinthespobbmghiaf t and

the slidet are relatively i moyable.at |east .jn.the axial directign. The
QUi di ng. BBPLERR e B G iad ARt LraniBro G cre line Gy e it s VGtipes e sl 1 der
such that .the slider is novable in the axial direction relative to the
guiding portion. [0009] In this oscillating device, the driving gear
rotates as a result of turning the handle, thus the camgear rotates in
cooperation with the rotation of the driving gear. Wen the cam gear
rotates, engagenent between the cam and the camreceiving portion
oscillates the slider in the axial direction. Thus, the spool is oscillated
in the axial direction through the spool shaft. Furthernore, since the cam
gear is arranged to be closer to the fishing rod attachnent side than the
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the camgear is arranged on the fishing rod attachnent side, it is possible
to reduce the thickness of the opposite side, i.e., the |ower side of the
reel unit. [0010] A spinning-reel oscillating device according to a second
aspect of the present invention is the spinning-reel oscillating device
according to the first aspect of the present invention, further including
an i nt er pEchlgmeoifbaconrentenpbdrtt dhisHavensien addiesses thisreedon e atrsuvelbessecond
shaft th ' I: I t MBS afdt

"t er med Coiek Rl SRR bRt ol S Be ERR st e

and has nore teeth than t ha&SUNMMARY @EIHEIDESENAIONa second gear that is
arranged concentrically with the first gear, nmeshes with the cam gear, and
has fewed09Wet h kisan ethiert ehthegaesenidgaantioprio prvideguegduction gear 9sciliaing ossi bl e
to gear dEym. B%E VRIG Bestihe1dA ke [gr BERT rﬁsc”&%ec&ﬂc%%ﬁetﬂﬁ%ﬁ s¥rheNghueen the
second gear and the cam gear respectively, theé speed o %%e axi al nmovenent
can be | partroétlmtreslemmito t he rotation of the rotor. Therefore, in the

reductio r oscillating deyice, .the fishing |ipe can be wound cl osel
ont o t he (0801 @aﬂ}ngpre%p%_ﬁ oHge fadee %eﬁ%gg@g%ﬁsm?%@?ér@dﬁw%g_ to &
third aspeedhigh. THeSaRARSSRE A RUBREWARIIS a:nlﬂhagte? BERhA G 4iBRhe PR Aﬁ&wgch

devi ce according to the second aspect of present 1 nvention,

t he secorggarsthafttfon rotating dregwtbrom cedperdtios witigthe bendi¢ taatime ihe Ssldeg vt &t i ve to
the first .shaff., In this case ince st epped r. shoul.d be_arranged on
the 11 snieHEPRbLS b Dol Be Spand By Do 20 ERBH s ERH Sadr dedeRfinen_t he

st epped G@RhingSe#lliONdERM tobBiaftadhe8 o ABkhihp esLTHE _s%ihﬁmg%@l dsfifthtiddhe
fisherman feels so much. In addition, it s possible to reduce the

t hi cknesglegice fnedudep ydlrivipgraean f cemegepp @lstider and a[aiding padiensr Bherdyiving gear

Spi nni ng-; I wLlati | f af th f.1h resent
Thvent i o Epreiit b s ATHE 0 e WOM L35 BE Shactl sbdtPABREEE Bt o on
or third geaphatis aftachbé tiothe seRter boarehift.OThe dath wat Bdd 4 &ien i ity kidg sg€ae and the
first gear _are circular_ gears, and the second gear and the cam gear_ are
non- ci r c fgAs Feamesd op 4 ﬁ@ﬁﬁﬂé redatiachmgat sidg w&hlmtg@m@qmgrr%%&lﬂ%wg&pmﬁe

cl , - - i Lt t f th
second ge& ;a}nfffgj e mERRY %éu# b, e cmfgﬁg@? a %gé@{orgeva%éa ate¥ Heka 1111%25})0 =

cam gear non-ci r ar gears, nmovenment of the sli can be
br ought @kosbe tavatableabdudmrfirvedheft id yoaperitioh iwithathe duving rear] MR ¥R§t shAaft

spi nning-reel oscillatin evi ce accordin fifth aspect.of the present
i nvent i orPefRg Sl el Gane Beae st fw%t- 5@9?&&%&69 REFIEOBRAYIBE ¢ he

first tofomdd AsRRGHR Bk hRGRRESEN bed: VRO s alilGheAANHGE& ofigRg POrti on
is arranged on the Tishing rod attachrfrent side relative to the spool shaft.

In this caed, shafheudithutrtbe spopl sipfipmdithoslides amrelatipels impuwaabic ptleatt ivthet o t he
spool shaft . ,Thys e slider can be arranged betwee he -3 . ter gear
2nd t he B EaIE whdmeRerEt s P dE B Pl e BB ness of
the enti redécgbh tiak the sli0&H id noaSIRiM NG al BREctRAGELR {oNHe eMingSoassLr di ng

to a sixth aspect of the present invention is the spinning-reel oscillating
devi ce ofl0BM] of Inthis asrillsting devies; the dibemgesr oftatehes presuléat turmivg el on, i n
whi ch NG, G §6C 8l Vb RIdL Oy BoRLEANOGH, HOSEHoh 8 IIG BRI S, gear L han
the spool " shaft 1s.” Thn | s case, € camreceiving por |onl%§arranged

cl oser t owhbetherahaicagRtdted, BaghgtMenteowdenshatim iafd thEhuds retdieinglpbeiyh can be
arranged between the spool and the master gear. Therefaore, it i1s possible

P g CestHiaics hectien for axmalitsaton d meche gl is ol imthegrinh Aitgtiose|

oscillati ' i : . nvention
s the sioupe e sBoRSha b helfoR, SEARL Ll 30A ptimcii BEERER G N Y

aspect s dishidgaopresdintent side titah iy mastevgeiac hatftpeo gidedivig theodAviog geandd, udes two
gui ding shafts that are arrapged substantially in parallel to the spool
shaft ancfﬂ‘_’s&fﬁ’f)&?ﬁtr i pesidegdee bg Flopeia0 it nﬁgOﬁll-o%Ecafcﬁ%%MEﬁfe%?r&é Pt he
opposi t e gFitklereel dhiftdHoHeChier tottﬁgﬁﬁhﬁé’i‘cﬁl é%é@ht{ﬁ&t' s 1RAs L orRRntampar ed with

the case where a camgroove Is forned linearly in the up-and-down

di r ect i orspir@ingcech Mbisshi deluce thedoaddbet thy fishemanosefeds. dyrthbariars, sindee sl i der
can nove snoothly in the axial direction. [0016] A spinning-reel
oscil.lating device according to an eighth aspect of the present invention
is the spinning-reel oscillating device of any of the first to seventh
aspects of the present invention, in which the camincludes a cam pin
formed to protrude toward the slider, d the camreceiving portion

i ncludes a camgroove that is formed t'd engage with the campin and to
extend di agonally such that a fishing rod attachnent side end of the cam
groove is positioned forward relative to an opposite side end of the cam
groove. [0017] In this case, when the slider noves forward and approaches
the master gear shaft, the slider can easily go around the naster gear

o . — £ o o o v o - Y M




Figure 1 is a side view of a spinning reel in accordance with an enbodi nent
of the present invention; Figure 2 is a cross-sectional view of the side of
the spinning reel in accordance with the enbodi nent of the present

i nvention;  Figure 3 is an enlarged cross-sectional view of a bail tripping
mechani sm of the spinning reel in accordance with the enbodi ment of the
present ithpeam gesn is Fraggeeon thedishingrod sttanbotenbridg, ivis rssifle thwsdirsithe t ri ppi ng

hani . inni in - . W h nbodi f th
vont | onirai ot BREAM s 26 B ARG e B3 Haure 5 teran

enl ar ged [0010§ s - sAGhinahtredli Billafin@ledsCidebinglg anedianispédt bNthegeakstance

with the enbqdi nent of the present invention; Figure 6 IS a transverse

cr oss- seciyegHan isihespippag 6t prqiliatinggienice nagnrding thths degragesse f e Presee

enbodi nen : . ] L an: . Fi ' | a

o1 055- Soaryearioh G EARling B Ebhpliad Lo kol & B8 AILAT TG LoehBle . o

t he pr esestcandwshaft thmhissssbseaialfyparallieh themasker geab shaff-The irtedhddiatageaen| ar ged
[ l'id nber i ith th nbodi f 1t h

L: g 2 ten;” Sl\iivﬁ}o }[agﬁ,st glear t%gt mgsrhels \rvlvi %ﬁé) ér?\?'qu gee\tlrm and has r%oree tegﬂq Ithn;;ln e griv'mge

gear does, and a second gear that is arranged concentrically with the first gear, meshes

with the cam gear, and has fewer teeth than the cam gear does. In this case, since it is
possible to gear down between the driving gear and the first gear, and between the second
gear and the cam gear respectively, the speed of the axial movement can be low relative to
the rotation of the rotor. Therefore, in the reduction gear oscillating device, the ﬁshing line
can be wound closely onto the spool.
[0011] A spinning-reel oscillating device according to a third aspect of the present

. invention is the spinning-reel oscillating device according to the second aspect of the
present invention, in which the second shaft is arranged on the fishing rod attachment side
relative to the first shaft. In this case, since a stepped gear should be arranged on the
fishing rod attachment side relative to the cam gear, even when the stepped gear is
provided, this does not increase the load that the fisherman feels so much. In addition, it is
possible to reduce the thickness of the lower part of the reel unit.
[0012} According to a spinning-reel oscillating device of a fourth aspect of the present
invention, is the spinning-reel oscillating device according to the second or third aspect of
the present invention, in which the driving gear and the first gear are circular gears, and
the second gear and the cam gear are non-circular gears. In this case, the uniform velocity
rotation of the second gear can be converted into the non-uniform velocity rotation of the
cam gear by the non-circular gears, thus, the movement of the slider can be brought close
to a uniform velocity rectilinear motion.
[0013] A spinning-reel oscillating device according to a fifth aspect of the present
invention is the spinning-reel oscillating device according to any of the first to fourth
aspects of the present invention, the cam receiving portion is arranged on the fishing rod
attachment side relative to the spool shaft. In this case, the cam receiving portion is

arranged upward relative to the spool shaft. Thus, the slider can be arranged between the




Figure 9 is an enlarged cross-sectional rear view of the conjunction
portion of the body nenber and the Lid nenber in accordance with the
enbodi ment of the present invention; Figure 10 is an enlarged rear view of
t he conjunction portion of the body nenber and the Iid nenber in accordance
wi th the enbodi nent of the present invention; Figure 11 is an enl arged
schermt | &ayicegeasand Fre dsinagrer.i Khereforet it srpassiblete Tedgy thethisknesanfithene | i d
rrenber 'gnt?r%?%l%ﬂce wi th the enbodi nent of the present invention; and

gure 127i's "an enl arged cross-sectional view of an oscillating mechani sm
i n accor @@1de W A Rpianiighes] seillleghd@sicoectidggt aseih atpevesttthOpresdaE TAl LED
DESCRI PTI ON OF THE PREFERRED ENBCDI MENTS [ 0022] = Sel ect ed. enbodi nents of the
present iHFRReT Sihawnimipgeeh ascaligsmgidsrige of eny ¢lche fiesh sxlitth asneats @f HF ngs. 1t
wil | t: I rt . t the
foll ow ng%gglggﬁegw%nlg%? htstﬁ% Cierﬁng%é 5’”}‘? 01%8#} 15{ &e E%‘g!é%%% t?ﬁ{\?g%t :Eegﬁ% %?e
pr ovi ded thanrthé oo shadit i5.dn thin kysearhe camtreémmg bertionripasmged closentdbiieg t he
invention as defined b the pended cl and their_ equivalents 023]
OVERALL WF&WWF R e dideecs crgee e s%%# @L eel

accor di Nghd Bader! el frh%*ﬂﬁg' m%seﬁlettg?edrat:@ﬁeramch{b\geaﬁhe Bniit Bl i@t - dr ag
type spinning reel that wnd a fishing |1ne around the axis X that extends
al ong t h¢001Shgi tAdpmaingdﬁclemtﬁllann@de\aca‘acsbndng to@dseveEite aspottufithgpressak i s
furni shed w el. unit having a handle 1. a_.rotor.

ot at abr PaPBig e iR reel ol RyHE S ninot o SRS Tisth SERRTOEE g
spool [%l:e%@ﬁﬁﬁﬁbnﬁﬂntlhﬁwl'ﬁ&pﬂhb ga{dlﬁgg%rﬁ&ﬁ chlﬁeeﬁwgmfaing*@haﬂfsethaﬂ A8i ng Ilne i's

wound. 025] The reel unit is nade of nmetal or synthetic resin,
exanpl e. anrﬁequéebst%rmaﬂlyzn parelldde&leaspwolﬁhaﬁ@dd sapposittheslides on theefishitig rpﬁat has

arod att n2 e body, 2 onnected to the rod
attachnenﬁgme%%ggas SHO) osat gLHr ed qase%lg%r ecﬁlhg Flgléfa%ﬁdt%chnent
portion zpmpsretltwigl thﬂcid@&vlﬁ%& @balﬂlgfcﬁﬁrblls)f@)nﬁédihh@rlljfﬁﬂlﬂidaﬁb &@d-@ovint shi ng rod.
The reel body 2a |ncI udes a bodébrrerrber 2c that is forned unitarily with

the rod &Fesiamece feglider is ghided by it trermpeding shafiratbeislidgerasieadl y at t ached
to the b wn -6 in Figures 1, 2, and 6. The rod
attachne(r%?%f)%h?éﬁglr%\% with a through hole 2e that has a

| ongi tudl[ma]l6]sha@epmnmgmslsssﬂﬂahn@dthd dveonlinpe® arnfwgkmmﬁspact dffiiec ﬁmm part.
[0026] The bad nber 2c acconpodat i on_ space 2h t V|ded
with an %@ﬁflﬂ% %%Wﬁ@e%ﬁs‘?ﬁ e 19d pRp Pt fgg%gmq\,,spveﬁ%ﬁs

and 6. AgkQbeinfli%e, MRAIAHS TR &&ﬁaésodt@a&ﬂﬁ £l oG B Rirudie té\w&lfd%ﬂe

oscillating mechanism6 for oscillatling aX|a ly in cooperation with
rotation sbéert sl thotan réeaving portion dedndensicds grivevedbatosohad toenggawith2h. A

t d t 2k .t hat d th de i
For e i T4 $% B3 idcR PORESRESHTY Het Bt Esi PogrepHEcH sk o akioon space
2h on theal&lcgqo@xtet@pbmdsﬁedlfaswa@reﬂaﬂe tb@nbﬁﬁoéﬁ@%ﬁe%ﬂ%ﬂh&ﬁm #086¢/] As shown

in Flgures |, 6 to 8, the Iid nmenber 2d covers the opening 21 of the body
member 2d00kdd i Wchisdese, avhen therslidhmpevesdbrwira gng apnrpasheg thetmaster ge@onmodat es

a part of n nd portion
21" hae Pt St ol ¥y R RO AR B S PR 8 el R Preg. 26
side of triduce kiesinbige @aaltibgnh 3f the T8, @ddngerthé sokklonder i@ the ehratkuxber 2d is
attached such that its outline engages wth the stepped portion 2k of the

body mentsegmesgr of the cam pin.

[0018] A spinning-reel oscillating device according to a ninth aspect of the present
invention is the spinning-reel oscillating device according to the eighth of the present
invention, in which the cam groove further includes a curved portion curved convexly
forward from the fishing rod attachment end of the cam groove, a first linear portion
formed linearly and diagonally rearward from the curved portion, and a second lincar

portion extending linearly from the opposite side end toward the fishing rod attachment




[0028] The end portion 21 of the lid nenber 2d has a first corner 81 (see
Figure 10) that is exposed externally, and a second corner 82 (see Figures
6 and 9) that is hardly exposed externally. [0029] The first corner 81 is a
corner that is the intersection of a first junction portion 71 and a second
junction portion 72, as shown in Figure 10. The first junction portion 71

ext ends ftdgrengd 9é thelcgsy grgopoin thimeasg, wientrheving thrverdrnd aproaghinger od

attachne i T e ' ;ON. portion [ endicul ar to
he upporiasratsh al Ft PR AAFERTI R ABRbHER B AR dar TBShhE R & The
first composdibl8io teguécothaeatisugtal tdhath dftthe el ahd e Bibfracelovity Fot@idnhufr d
corner described later_is a flat surface, [0030]. The second corner 82 is a
subst ant itBg {Viag geas sap Bel cemieHed nihapor-yaieEt ¥elppily 1otion of tiscamogfapor ti on 73
and a fo i i ' i 0 Fi gur T .St portion
73 ext enﬁgﬁep rt%ér;%hleﬂlglv%gohgﬁgg% I Bh ??qg%fmtgiﬁgml dlug&éd r?gt}aorn' gﬁu{’ I(%ﬁetshe rod

at t achnmentoveagndf the cléder Threbd bionglt glasadd b anifpe telocity/ctilinepempeodi cul ar to

t he upper of the third jupction portion, 73, and extends outward. The
second C&P@@ﬁ B 2AiSITIETSE CieTIA BRAVAE SGPRIREIOG fERh ERBRCt P1 e PURitti on
surface w : oY R4 i ) rd; LS a rounded
surface g{}@%ﬁ?\gﬁ?ﬁf@%@ Q@%lgg%mlﬁ | 'Igﬁgacgslé% ‘Z"ﬁp%léq%g{rét‘%%ﬁgﬁiﬁ%? EQESEIZK body
menber 2dnveagion, it which the caegr@8e(es@adFligparly btOyechii fishinerodagtechnestt er nal | vy,

and the fourth corner 84 (see Figures 6 and 9) that is hardly exposed
ext er nal Isifté_eflg@gfgfhﬁ%é’oflfﬁ ﬁlie% ner 83 is a corner that is the intersection
of a fi fgbozo]nct TRcRAA biteho j5ct§l,"£tgat§re§,' a5héktd MRCIdvaRta RAIIFHIRpréfnt @S Shown in

Figure 10. The fifth junction portion 75 extends fromthe opening 2i of the
body mentieyenfien wall bpeomesabpatentistthesstskilled im hhesirgisom theefodlowing detailedi on

portion 76 _is.perpendicul ar to the upper end of the fifth,junciien portion
b5 ' and S BRREE Gh bR B e S8R dreifnety LIk e

j uncti on esboliag®s oMHelprédan: ibivésioncorner 81 are flat surfaces. Thus, the
first corner 81 and third corner 83 that are exEosed externally are joined

to each other on the fl BRIBEDEREIPTIQNSY THED Torner 84 is a

subst anti ar g- E%%ej& I . E%Y J i portion 77
and an ei[g?nit]ﬂ juﬁgi'?:l o] pggr; ﬁ@gagé@gggfa gﬂggﬁ%lﬁlﬁﬂ |gu$§%9f¥%g&dsg2§/helnth
portion Wiscbosuends fromthe opening 2i of the body nenber 2c to the rod
attachnment |eq.2b si.de., The eighth junctjion portion 78 is perpendicular to
the upper end HETe ds 3 S\dE YTy P am%ﬂgff&im?ﬁorﬂwceaw@@k%ﬁ%égﬂsm%ﬁa The
fourth copnef: @dedionf Or med as a curved surface such that its junction
surface with the second corner is a rounded surface by rounding. As shown
in an enl ar gedfigirew ipk cfisgraeationsl, viewef thadidesoidlie spmifpreet in aworndence84 i s

greater than,the.secon rner 82 thus, a small gap 86 is fornmed between
t he secormahglfﬁg}bogﬁnﬁ’gafﬁ’ﬁé’rq%ﬁtﬁpﬁmé@%er 84. In addition, as shown in
Figure 5, the HigueBhs GQEMNBFzed4rdss-seutiOUAIAEsly O b Baid triipingdhbcHRAlshi &Mh85 t hat

is formed by cutting off a part thereof on the opening side 2i of the body
menber 2¢pinning igel ip aseordanse avithiibe apbodimsut ofgh¢ presentiimventensi s formed, it is

possi bl e to aghj wei gh ti. t body nenber 2 and. ensure
to make the |ﬁf{}g§ %g'rlg\% ﬂ}@%—gécﬁ@ﬁ%ﬁ%@g? %8&@&%%3%?6%%&%{%% Chown
in Fi gur egcdrdand vith fhbembotigienBof te phabnteXamplos redRibevealal@gnhHEVIIV liesi n or

netal, and_js rotatably supported by the reel unit 2. As shown in Figure 2,
the rotor2¥igwepPudes a cylindrical portion 3a, and a first arm 3b and

second arm 3b %5']% . it YL, sl.des of the
cylindrical porfti o% 1%%1? e%%é%@? Q%Q@ma&%‘ﬁgg%g&%@%&%&@g@%ﬁﬁed in the
central pecéidarceotith the chibodimenabf thdgreabnttiheentiphj ndri cal portion 3a. The
spool shaft 3 EIand later-described Pi nj an gear éé pass through the through
hol e 3e. A baill'@¥FH18a{IEnsCrse ey S WREVIFBHRe eitHIgE MKBaHFRIR and second

arms 3b ad&@oﬁ&c%%ﬁ?th%%ni%%dﬂﬁéﬁ?h?&'e%ré%@ﬁt%@éhtﬁnﬂ ine-retrieving posture and

a line-releasing posture. The fishing litne Is guided onto the spool 4 by

means of the Uapredrism® enlarged latp@DE6}s-Fototrdivievaofa Bd ineoibedasactondstceand
second bail nbers. 40 and 41, and a bail 43 that, connects them The first
and secon‘ﬁlﬂbgieelenﬁﬁgﬁléwo é#sgﬂtzﬂ&YgW&ﬂﬂS%ﬁﬂeé%mﬁlgﬁgﬁi votably to the fore
ends of the first and second arns 3b and 3c, respectively. [0036] The bail
arm9 is configured to be returned fromthe line-rel easing posture to the

l'i ne-retrieving posture by a bail trip_p.{Mng mechanism 7 that is nounted to
the first rotor arm3b, in cooperationwith the rotation of the rotor in
the line-retrieving direction. The bail tripping nmechanism7 is disposed in
t he acconmodati on space 48 of the first arm 3b. The bail tripping mechani sm
7 restores the bail arm9 fromthe line-release position to the

| i ne-wi ndi ng position when the rotor 3 is rotated, and nmaintains the bail

o a ) o S




[0039] The swi tching menber 52, which is a conponent made of a synthetic
pol ymer such as a synthetic polyam de resin or polyacetal for exanple, as
shown in Figures 3 and 4, is detachably nmounted on a nounting boss 2mt hat
“is fornmed on the front of the reel body 2a with a screw. The sw tching
menber 52 includes a roughly triangular cam portion 60 having two oblique
surfaces 60a AHITEDES geehirpartiew el de ldmenbiriy agqosdanenait@dbg portion 60
to the c . S| | i ical attachnent portion 62 screwed to the
nDunting%§%§§m%%?&?ﬁgggg%ﬁg¥$%@§#%ide inthe line-retrieving direction
(shown by t he Fagurowid an drilgygédeerds-abtibig reb Ml thel tdd ot dopiod) dfahs
forward toward the rotor, 3 nore than the upstream sjde thereof does. The
anount t RaEY BEbehindhe lid gramhes inseAsopsianse v thermpbadiment of R4EescBam si de in
the linestetrigving direction is less than that of the oblique surface 60a.
A projecting ti'p is the highest forward projecting point of the oblique
surfaces 60a, Fodive 1@ ischnt ddargevineat viewalf thet comjujcton portion withd biody semberich t hat

it exceeds.the.dead, paint of the.toggle sprin chani sm 50 .when the rear
end por t 28t %@nhgvpﬁac%msw e b frseng?fgtﬁ%@rwﬁém@av%ce 60a and

pushes the baigio\a& M & droWdrged J&ﬁexhhﬁtevie%ﬂtﬁe@dﬁ?nﬁaéﬁ bb@Bn ofﬂleatﬁ)g%'t ion, a
recessed portioh, which fits in positioning protrusion 2n fornmed to

pr ot r ude nfengher e thierlishmerg berfin gecondance slithishelgmBadimiest dfdhenprsan investitiot t om
whi ch cones in contact with the reel body 2a of the cam portion 60, such
t hat theagiremed swi tching nmenber 52 is positioned and | ocked. [0040] The
arch portion &ghas? & Mimakid SBaPRctibal vihi OV dsbBlalh@itefthniRer 65 to

pass between the front surface of reel body 2a and the arch portion 61. The

at t achnefecqéince svithemother ampodimeat ¢iche Peherd deverigber and is secured to the
mounti ng boss | raki ng
menber 65 is pﬁggﬁ%ggﬁ§%ﬁ§gyer?g%Ng?%EgkgﬁgEE%%gﬁpgﬁgg#&#ﬁéﬂggg0r 3 when

t he bai l 9 ig.in the ljne-rel.easing posture. The braki nher 65 is a
ring;hapé@ﬁme elﬁf&&%éf&?é@ﬁ §f e TresBeinveRion il nost prorplBRid e, The
braking frgeRrESR) the ARsiaid NOwAl bafddafint & Mo fidI&Nhid! «bHbhAaGR except in a
section that avoids the Switching portion 52, is formed on along the outer
per i pher issfostteshigribgk oty wigdreserigins i thetpmaticidirgente obibe péSentdnyaniinn et t o t he

f f the. : t || d | b .2a.. Co t h
br aki ng e B8 IREEM P 13RS ehien SRR S e8I Riktined car
portion & thdgphadd d1gni¥RimE elheib&yuivaldear war dly curved and goes around the

rear of the arch portion 61 of the switching nmenber 52 as shown in Figure
4. The bl8%3g nPERALIECONEGERARRM and goes around the rear side of the

switchin er -1 insid S At Ve, , the
br aki ng ﬁ%@%ﬂ? 6gﬁ§3%ﬁ%§£%}%81 éhﬂfHWP%%F?ﬁFﬁ%ﬁggﬁgﬁg%ﬁgmggﬁgﬁPP§gﬁ§ used.
[ 0042] Atthé presdno ireventich fsiafrafi-didperype aihiigg tat chabil OfisHilelity alstundtheenrber
65 a piloting surface 65b is formed in continpuiity with the braking, face
65a. The 3515 that gxendsralong ths bpnegudipalfirecior At @ Rshing md- dhe FR%ﬁﬁé‘?ﬁglﬁ n the
shi fting i i i ‘%%gp 1 i ' ' ' he
i ne-rel efgllsnl5 %S& lggﬂgltaﬁl;e%ﬂ?l\sﬂ j]n%ar e e%%q[dgél} ’rdoljr%ﬁ%%e %%gr%%%dﬁhtqg?fog%@% an the
downst r eamiatnehtérsip tlanflontrof the reelantitdt iane atspod 4 @sposedomthedssit bdthaeotor Bt 0 a

circul ar 5¥rfﬁ£ﬁ in.contjinuity with the braking face 65a. In this
65 o atig 4

enbodi merf™° ¥ DR IFXOE5h i s formed as a rounded surface that is

rounded ipoEANt i MHARORYD i bkl Gy HUEARRRIE RR cx AP TRe RUCHIAD
obl i que guiding surface 65b 1 n continuation with fhe braking surface 65a,
t he roundedudesarT-shapedfod dmchinefittlengh thatbaya B attechraett pottivs Zpueandiargelsur f ace

65b of the brakin r 6 i rst fare it smoothly contacts.the, braking
sur f ace g§&¥5%ﬁ@W%F§5§?%Pﬁ8§§&%%$ﬁPﬁ§g§¥=? Oﬁgﬂp%g?%?bpﬂgﬁgegﬁeﬁg£tyres is
nmade snDQktchrh &R H3HiohIDD is RARin thel akia dieERRN anda s fotfiteled akiskihg Syt i C
resin, and is disposed between the first arxn 3b and the second arm 3c of

t he rot orred bady 3aswinden apodnmenper Ihkhatisdotmadsunitgribt with (herrod attedhniest t he
fore end f t. t he.rear al ong
the axi s 5 Phrgd SRR 08 A e Bl MR R OT A ooy B0hod it (5P SR |
bobbi n 4a around which the fishing line is wound, a |arge-di aneter
cylindrical skirt 4b unitarily formed with the rear end of the bobbin 4a,
and a large-dianmeter front flange 4c unitarily formed with the front end of
the bobbin 4a. [0044] The rotor drive rechanismS5 includes a master gear 11
that has a master gear shaft 1 la rotating together with a handl e shaft 10
onto which the handle | is fixed, and a pinion gear 12 that nmeshes with the
master gear | |. The master gear shaft | la is rotatably supported by the
reel unit 2. The pinion gear 12 is fornmed in a tubular shape, and the spool
shaft 8 passes through the center thereof. A front portion 12a of the

o " - " o ~ e e ~ o




[0048] The internediate gear unit 16 is a disc-shaped nenber, and is
nmounted to the reel body 2a rotatably about an axis that is parallel to the
master gear shaft 11 a. More specifically, the internediate gear unit 16 is
rotatably nmounted to an attachnent shaft 2f, which protrudes fromthe
interior wall surface in parallel to a naster gear shaft 1 | a as shown in

Fi gure 6in Rgussdwd. and o-iThered Stachmentdeg A ismeaideheith agiropgh bele dagwd on t he
d ( ‘ . it .
ind on o 12" ElBbly@abpblenIIales s850h LTt el bENIONE Bl 0 7 00 21

Fi gure 5)00Z6he i Thehodpahatieer e dhs shdcodnddatbiisiese ah that &iprgeded wGh ah hat

meshes with the driving t){gq;ea_r 15, and a second gear_16b that is arranged

concent r CBEING ZigReRings the pide therent a3 showmmind 1ggRberS: 8nd fnd releenve n t he

first ci : o, ter : Id AU NG Dt The
first gegtrgeld %@gsrgg%gr %“g%‘ﬁgg%%{"?‘%rf F%tré(lﬁ %QTCHIS%%?%VSCP%E%%&%?%&%%? Eg%%lyf or
exanpl e. ifb@psmtion dvitheratatidh bf the raton 8 rcproeided insfieahe secomnasiatioh space Bh.

oy SIS YR L Do 1 SRS M S B 88 00,1
may be spggedibl fiR 66GB uBbdieart Ehd B¥oREiRGOPRACHL ¥ IR 168 GHacBiRBl Jeg! N

addition, two marks 16c drawn on the side surface of the second gear "16b in
Fi gur e 52bhkolw it e wdyintdndrer or r espondi ng to the maxi numtip diameter. -12

[0049] T m gear. unit 17 is di sc- shaped ber d is.mount.ed to the
ool bocy AT o058 P tagdiresh i Sl Be S ars B o A Mot at o
gear uni thodPmeMdee2s RAE idchiRl b ¥ovdriBapdl A6 IncCaiRidid2] that RechARUMePpRted to
an attachment shaft 2g, (an exanple of the first shaft) which protrudes

f r om t he of Hheaptos drivaiteckanisia é eThanliGmenibeeld has an end ppviongddhatqmeityde11 a as

shown in_Fi y . hown J n Figu a h t shaft 2g |

arranged " ‘r?’gﬁ]]gl tﬁ%‘éﬁ“&%’e Itaﬁoglhtge g%i]%m‘g%‘%é&ﬁﬁg% %@F gF @])e C?Oesflnétl?o\lfgm{%' t he

at t achmertheghabbrtidh,2 1o thdled siet®et biks attacHed stdtethaaipyuthinodghbe witdtthe

attachnment portian ZE gdommard in Figure 5) than the attachnment shaft 2f

is, and &FPPeEpatieRZk phtheibody megder 26 t he rod attachment portion 2p (upward

in Figur t ha : I i t he
ods1t hafd Oy | TRGAES 1 BARL hhjmégn}%ﬁ? 2d/3s QﬁE&?ﬁ}g 81 [heb RIdHR gcﬁ

arrangenent rn the up and- downwar rection, aft 2g

i s arr anged iDetposeiextdrealiypahes sgead cornka8a(xde Flparata adyeiut ishadly 2f In
terms of the arran ment in the front-andrear direction, the attachnent
shaft 2f SFROSSH EXWHEG pet ween the master gear 1 la and the attachment shaft
29: [005Gpoobe cam gRAEoHE 11i¢ a'cBﬁieHﬁﬁ%is%Qﬁ@érs&%ﬁbPQﬁ}sZ{i’m{c%HEQrti%H the
outer periphery thereof, and a columar campin 1/b protruding In an axi al
di rect i or71ltahdta segondgnudtioslpotteont 1e asrstever ingégure $Aafhe st janctiteparieorb el  of
teeth of the ar porti.on _17a i eater than that of the secon ear 16b.
The gear SHBRET B LTS0S A PHREA GBL LB PRI Teae ATk T D
teeth, f qrh_eeszs@jmlj@ncﬁsh%o_ﬁmr72ﬁ9ﬁaélg_@ﬂdiéﬂaf ﬂo&h@ﬁ%@ﬂ%o%@ Hirdthadctidnt 0ot h
corresponding to the maxi numti iameter of the gear portion 17a neshes
with a t @ortirctlr ped poarismgtwvardt hee fitsheqrnen &1 1§fmgfétl@r thet its fwecti®cond gear
16a. In gﬁ% gi - i de surface of the cam gear
unit 17 %n |eg‘$t§i!ra%El I nﬁ%@sﬁédg%%WFﬁgg%%rcgespondi ng to the mninmumtip
di aret er .[0@s0q0r diThgecond benéckRik arsubRadtiallg afnshapedicdyerabsesbhdéongththe two of
the second gear ,16b and _the gear portion 17a in alignnent of the nmarks 16c¢c

and 17c WG uRgHen peHen 73 1nd & fouth jvpeimmaerten ¢hay shevgeindiigureds the fighs1 |
The slid ' 1\ 0NOH: ' j L a
penetr at ﬁ{cl’g }%aﬁ%!rtéc){%\% 3“’2‘}1‘3%5? (%%Ot\fh&?ﬁgﬁ{é%émﬁgﬁ?ﬁ%%ﬁgﬁdﬁ g n g&;%t[e%ﬂ%b@h t he
cam pi n 1&b2b sidel The fomtinjumdtidropdrtion 7ééd pdopehdicddar sothesupper dyel afsied thirdt ed i n
the axial. direction of the sppol shaft 8. The cam receivi portiQgn 18a is
arrangedJB‘F’Ft‘tOHé’ogt?Q?eﬁt ﬁ’éc{]e’ft |Og§gqr3t@1qq§gor} %Pr’é?rtggdﬁfﬁﬁieggéPFWﬁSZp t han
the spoolg,shadf duch b its g.{ﬁ@tié‘ﬁ SQAR0 wifhes RUAR cbhRE 84 Beb FRREE 0f RestiMedTRES er
gear 11. The rear end 3Ba of the spool shaft 8 Iis nounted to the slider 18
nonr ot at abk younddd surfape dlylrguniding. he axi al direction with a countersunk screw
21 that is screwed on the | ower part of the slider 18. The rear end 8a of
t he spool shaft 8 secured to -13 the slider 18 has a dianeter snaller
than other part. Accordingly, the attachnment part of the slider 18, where
the spool shaft 8 is attached to the slider 18, can be made snaller in
size, and it is possible to reduce the jnterference between the slider 18
and the reel body 2a when the slider 18 is positioned at the rear end
position. Therefore, it is possible to increase the degree of freedom of
design of the rear end of the reel body 2a. [0052] As shown in Figure 5,
the camreceiving portion 18a includes a cam groove that engages with the
cam pin 17b and has a curved portion 18b curved convexly forward froma

o, Y b1 S - o o - o A~




-14 mesh between the second gear 16b and the gear portion 17a. Thus, this
rotation is transmitted to the slider 18 by the campin 17b. Consequently,
the slider 18 oscillates along the axial center X of the spool shaft 8
forward and backward. [0059] At this tine, speed reduction is achieved

between the driving gear 15 and the first gear 16a, and speed reduction is
al so achi®@sétl belhwestarpetheoioo haf gedrodyahenaled 2¢ hes gthird qeoneri8drisee7a. The

rotationof t m gear uni.t i s.sl r. b r | yreduci .

ot ati onkry RB/AAM SERsetRsratl. e s dom e EROEN B ) Yhnds e
Accor di nghMly &ipassi dxdbengpeed of oscillation of the spool 4 is slower, the
fishing lLine can be tightly wound onto the spool 4. In addition, since the

! ; L he < 4 |
second g&¥32ieb Biedhirfeomend3 iseraoress that is the interserdion of p difthgergtion Peridor m
circul ar Ik on: C i - unif~0 kG j
Ther ef org,gﬂ?ilh‘ltigi@lsX @osgﬁ?‘b‘}@&ﬁgﬁ Zﬁg‘ﬁrsgtgs‘gn&a hlé)‘ %ﬁgh I r?ggrslﬁg%fgﬂ?g | ost due
to vari atkendofrom hiec sratg Diof drdiddy atdntber At td the repacichdhentsleg dDbrpide €Chan t h
the case where a circular gear is engloyed. [006?h§ yth this reel agit, t he
first cofh&riuggtiggrparfien éhis Rserandishlad © e vppe end @ JunefiqnpRrion’ vy nosed
ext ernal | t i i foihe body
menber ZgM (% ﬁ)gttglq% Sthgyépljg'sz g]%e%rgﬁlg??igaﬁogﬁf%%? glgzﬁ ?%)éﬁgg%t%&gbﬁﬁ%?&%ﬁ?he flat
sur f aces thet fingscorbdreS 1 boelflatnmnfhess. Phusatict firbtecorned 8irand érird2abroar83bbatjacd nted to

each other w hou%ﬂaﬁ g%p in.an ecflt ri or appearagnce. In addition, a junction
surface GFPHH eY'StRiR 2egpived igspchyplier o t _ ASYIREED external |y of the
st epped pegIsion ?ﬂfeﬁﬁrth*&@m@f’@'&is%’%%nt?&lyﬂa‘fc-%d@@?\é@l‘ﬁeﬁﬂ}iﬁﬂc &mfectdHUS, even

when a |arge force acts on the connection part of the rod attachnent |leg 2b
of the beesentheihetionorprtion 77 sndyass glithgunctiok pepiopr’Sbreshovaia Figure Pr s

concentrations in check. [0061], OTHER I S [ Q06 ( ln the

For egoi naehRiren? 7 SRt e Sope T B FoHe Tt o 1 P8 o ear 1y
reduced Rytadhigent HeDbNERdl. The eGRAT jubdtidh, poktiéh T8 B$Rffendliovianid 1B ufsdt ché otll so
applied to an oscillating device which does not use the internedi ate gear

uni t. [ OdkEssevanb jwwsiph paftiosry 7nendetesioroerd s Thei fguitle carper $cis deraediag @

driving r . it
117 0o e S ARG RR, SO TRHREL ARRhe SO cotferl BB SR Loy
meshes Wirbilnding @arshpwh in amedldréad ofewt diFigael pahe radiustof IHeAoutheomanggmwar uni t

117 is located rear side and on the fishing rod attachnent side relative to
t he mast greagdhandfg pecon cames%élmsp%é@ﬁ@g%@%@rfmraﬁiah%aerb@eﬁmn@ i der 118

i ncl udes ' 0 rpﬁ'cgii : L eR 1 i teggnd
toward | 8\?\%}% ?rg? gﬁ?&éﬁf%ﬂ? %r?éri QEAEE [ rs‘%&éh%l Q1 %lnfq@%gqé%tg gc rre%c%rﬁegogr@rti on 2c
si de i s popiovidededthfocuadtpafion 85 that i forrsetnaitémgoff@ part théreofompbsi t e si de.
Mor eover, nat ngn-cifcul ar gears bu ircula rg are used as the driving
gear 16 SRATESG2EPE B8 PPILACTDTACC. HhEie 8 WOrre Ceater GLE O EORnGS sane ac
in the abg¥eeiREFbIBM w0 RARvIIelght RALEEAT & ROboRemEBBET 18 RARMse t§ 0064]

(b) I'n the foregoing enbodi nent, the front drag type of spinning reel is.
descr i bednake the ingarior of theaceorpmedatinmmpoesr 2t latgepr esent i nvention is not

limted t is ¢onfiqguration, ,The.present,i.nwention,can.b i.ed to any
i ndsof D0er B8 S kR PR PTG 3Rt 7 s LG Ben Abag Sr SBRIE] o 20
SpPi NNi Ng re6e br MeME ranb kGatiBIP Suriidktad b ehd o6l uniD. AeahotHh &g FignRe2 Ihd fotd g
reel, a |lever-drag type spinning reel, and _a cl osed-face type spinning

reel , ford iagladed CylBdsrdeertiqnia ped & H5 agr 3b apdsgcond agn ) PRI RN ng reel ,

a spool i i I - i % i axi al
i rooti ontapbESPORS S ol Bp B 8k o U Bl e PR Ak g

quad- | Fb&hm| %h hblﬁ:@kj|iﬁfor@1|€&ﬁ1§t}ﬂrcaltfﬁ@cl;]tioh&ﬁ tl&sféczlctnzgmleadeoi&han?ﬁfmcalhgmver :
any multi-|obe ngn-circul ar_gear, su as quad-| obe, penta- e an

hexa- | obdOE:G He Ths sopol Sl 3 AR A L eleserberl gBID £ear 1g(0ass WY the %@%}1
Accor di ng,dib3d. N b &0ts bRRRH bRhe RIIGRSRSCAN B3k #his3B3Rd L0 be
closer to the fishing rod attachnent side than the nmaster gear shaft

provi ded soias o bhpivdiable egvepnar lincteaicvam meare asl phsd-tdleasag postube Tbkoser to
a fishin od... Accordi ngly,. the ter of ayity of the reel shifts to be
Closer 1 TP litednfwged oo dhs ey Fereo i dedvent  onal Spi nni ng
reel. This can reduce the | oad, which a user feels. Furthernore, since the
camgear is arranged on the fishing rod attachment side, it is possible to
reduce the thickness of the opposite sigle, i.e., the |ower side, of the
reel unit. [0067] As used herein, the fllow ng directional terns "forward,
rearward, above, downward, vertical, horizontal, below and transverse" as
wel |l as any other simlar directional terns refer to those directions of a
devi ce equi pped with the present invention. Accordingly, these terns, as
utilized to describe the present invention should be interpreted relative

. o oy o - F A/ ST —— b




[0070] The ternms of degree such as "substantially', "about" and

"approxi mately'' as used herein nean a reasonabl e anount of devi ation of
the nodified termsuch that the end result is not significantly changed.
For exanple, these terns can be construed as including a deviation of at
least t 5% of the nodified termif this deviation would not negate t he

meani ng 6#035he whbiabdikarpoiinkludes fifsbar Jecaid saibppinberattl and 41.ainde Batliddrity to
J 3 4
di ol osu i Stre Rl At K 8005 40 48T 3 5004 04Saa

i's her ebyivortdy pohated chdy &ithe ﬂwmﬁercemcams[mabc%mb@mayy sel ect ed
enbodi nents have been chosen to illustrate the present invention, it wll

be appar éi36f o t Hsstaikam 9 isgonhigyrreé toaba refuraed remdhelingresasing PRFHE ar i ous
h h
changes %{éﬂlx{&@ﬂévﬁ%t o?:ﬂﬁeﬁ | negﬁﬁﬂ%%‘e CUEhLa ?}étmgtﬁf?@cf%l}ﬂe?#s{fb%xl e

scope of e 1 nventi n as appended cl ai s er nore
f or egoi ngrm ébpﬂm qobpamtsoro%th Itl&: retaniod ofithetrstoa dche dinsgetiiovinp dirpetemefhe

i nvention OVI ed fo | ustratjon only, and not for th ur pose of
limting & 5&941?99@ h@ RecorpRtiden seacart 480 ded e D-

equi val enfyg baﬂ-lﬁ'ﬁﬁjm% Hl%cl?a?x%?7 ?ést&r&ethh 'B%ﬁ?ﬂfrhgrﬁdn? tkféQReLfe[EaE@?ositﬁmttB%e
di scl osed enbodinen S CLAI ME . spi nni ng-r eel

osci |l | at |11mg—wlmd1rxge)oﬁxbuonavhea Itﬂlfyroma ik rathtied,cpand rsgioinsitie lmqur @ini thesewi t h

handl e r atlo via a ooI t the dIe rot tlonbln tr smttedto
55 mot S0 gediod i S ERSE pah B ey _ tog fiperrefegrig godieng o
rotor inpaRensi meehams&ﬁmanss&@@@ioecoheb%b%au@hcﬁﬂre{yreg line being adapted
to be wound on the spool by the rotor rotatably attached to a reel unit,

the spi nrﬁi)(h”xj] r eefis b‘emgina‘t“da@'@ea tq #, the bail trippirermechanisf Sinchiges atpgelehe

Spi nni ng-[ ciltl vice i.sin a driwvi ear. adapt to be
P anged SR mEoeEs0. JARIREE SRRSRIRL SR anlhl "9 (S8 e R e ot 0
nmast er geégdkitdmember 68 fordhikth égttﬁe tdter TerHeabgde aprirphabdhaniRmCHs dépbsddhat  has
a camon its side surface and is arranged on a fishing rod attachnment side

wi t hin tweﬂglbﬂwmce@nmeé@ﬂwaw A&m@gnmblbfetta@eéﬁw@ e amSbndbe er gear
haft, t
bt of at AL EABE: SR e HooRPENG fale WP fnd Bl ndlibiiaRd & [0
first shaf thebmbstantmlilyskihtiredtion. ‘Pl sikabing metber SX5s msined dgeahatdpaht | a
lider that,h tioon formed to er ith th f
Che. oam GBSor EHGOIART ber B 4 S B S prREthe BT RERBEo0l shaf t such
that the [66% | shgd kg%ﬁ% kiR mbhA8dm 80 %‘Qgggé g&u%ﬂsé@ wmgﬁgg ih th&@ad 10

t he axi al ection a guiding porti I'S provi in the reel
unit and releasmmmsmrgan@éleﬂhle refriettimg pRStusidhe mmngmanbdsn des aired stopadl e i n

the axial _direction relative i ortion The s ni ng-r eel
osci | | at |n?1edn]i’fe\$'[|tt% et IPSP%%e?WﬂﬂE? ﬂf%%aﬁg? Etrm%}ﬁ’cﬁrl 5 tﬁbeaﬁgmf]ﬁt ernedi at e
gear att aghfsed® b%ha?pé&@'to ﬂﬁ'ﬁorﬁ@f?e%l b&iyoR, 'Iﬁéﬁio@-ﬁl ahputs1as gReedd shaft
that is substantlal y parall to the master gear aft, the internedi ate

gear i ncliodyas a%rearwardsvthegélaﬁbmkmn %ﬁsih‘egewsmhmﬁhelbdmﬁhth‘gn@me and has

nore tee t V. es cQ t anged
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line-retrieving posture, on the other hand, its rear end is arranged in the state that it can be

in contact with the switching member 52 and is in contact with the braking member 65

when the bail arm 9 is in the line-releasing posture. This moving member 51 comes in

contact with the switching member 52, and is moved to the forward position from the

rearward position, thus, the bail arm 9 returns from the line-releasing posture to the line-

retrieving posture.




the second shaft is arranged on the fishing rod attachnment side relative to
the first shaft. 4. The spinning-reel oscillating device set forth in claim
2, wherein the driving gear and the first gear are circular gears, and the
second gear and the cam gear are non-circular gears. 5. The spinning-reel
oscillating device set forth in claim1l1, wherein the camreceiving portion

i s arrand@®9%n the $itchinggneroberd2t abloinans cemnpensneads oka symthitic phiymspool

shaft. 6. The spinnji.ng-reel,oscillat,in vice set faorth in.claiml
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forth in claiml1, wherein the guiding portion includes two guiding shafts
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mounting boss 2m. The downstream side in the line-retrieving direction (shown by the

arrow in Figure 4) of the oblique surface 60a projects forward toward the rotor 3 more
than the upstream side thereof does. The amount that the oblique surface 60b projects
toward the downstream side in the line-retrieving direction is less than that of the oblique
surface 60a. A projecting tip is the highest forward projecting point of the oblique surfaces
- 60a, 60b, and the amount that it projects forward is set such that it exceeds the dead point
of the toggle spring mechanism 50 when the rear end portion of the moving member 51
contacts the oblique surface 60a and pushes the bail arm 9 toward the line-retrieving
position. In addition, a recessed portion, which fits in positioning protrusion 2n formed to
protrude from the front surface of reel body 2a, is formed on the bottom, which comes in
contact with the reel body 2a of the cam portion 60, such that the screwed switching
member 52 is positioned and locked.
[0040]  The arch portion 61 has a cut-off shape that allows the braking member 65 to
pass between the front surface of reel body 2a and the arch portion 61. The attachment
portion 62 is a cylindrical-shaped member and is secured to the mounting boss 2m of the
reel body 2a with a screw.
[0041]  The braking member 65 is provided in order to brake the rotation of the rotor 3
when the bail arm 9 is in the line-releasing posture. The braking member 65 is a ring-
shaped member made of synthetic rubber as an elastic substance. The braking face 653a,
consisting of a flat circumferential surface except in a section that avoids the switching
portion 52, is formed on along the outer periphery of the braking member 65. The braking
member 65 is mounted to the fore of the cross-sectionally D-shaped reel body 2a.
Consequently, the braking member 65 is mounted in D-shape when viewed head on. The
linear portion of the braking member 65 is rearwardly curved and goes around the rear of
the arch portion 61 of the switching member 52 as shown in Figure 4. The braking

member 65 is curved and goes around the rear side of the switching member 52 toward the
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the camreceiving portion includes a camgroove that is forned to engage
with the campin and to extend diagonally such that a fishing rod
attachment side end of the cam 25 groove is positioned forward relative to
an opposite side end of the camgroove. 9. The spinning-reel oscillating
device set forth in claim8, wherein the cam groove further includes a

curved pdrsidess resntivaet dwvectahs; theobralsing niendrer 65 earf bepionigled odhilatimitsinent 30

end of t a first linear portion forned |linearly and
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circular surface in continuity with the braking face 65a. In this embodiment, the guiding
surface 65b is formed as a rounded surface that is rounded in continuation with the braking
surface 65a. Forming such an oblique guiding surface 65b in continuation with the braking
surface 65a, the rounded rear end of the shifting member 51 contacts the guiding surface
65b of the braking member 65 first before it smoothly contacts the braking surface 65a.
Therefore, the switching of the bail arm 9 between postures is made smooth.

[0043] The spool 4 is a membér made of metal or synthetic resin, and is disposed
between the first arm 3b and the second arm 3¢ of the rotor 3 as shown in Figure 2. The
spool is rotatably mounted to the fore end of the spool shaft 8 that extends from the front
to the rear along the axis X through a drag mechanism 53. The spool 4 has a cylindrical
bobbin 4a around which the fishing line is wound, a large-diameter cylindrical skirt 4b
unitarily formed with the rear end of the bobbin 4a, and a large-diameter front flange 4c
unitarily formed with the front end of the bobbin 4a.

[0044] The rotor drive mechanism 5 includes a master gear 11 that has a master gear
shaft 11a rotating together with a handle shaft 10 onto which the handle 1 is fixed, and a
pinion gear 12 thaf meshes with the master gear 11. The master gear shaft 11a is rotatably
supported by the reel unit 2. The pinion gear 12 is formed in a tubular shape, and the spool
shaft 8 passes through the center thereof. A front portion 12a of the pinion gear 12 passes
through the through hole 3¢ of the rotor 3 and extends toward the spool 4. The rotor 3 is
non-rotatably fastened to the pinion gear 12 at the front portion 12a by a nut 13. The
pinion gear 12 is rotatably supported on the reel unit 2 by bearings 14a and 14b at the front
and the middle. The nut 13 is locked by means of a retainer 36. The retainer 36 is fastened
with a screw screwed into a screw hole formed on the front wall 3d.

[0045] CONFIGURATION OF THE OSCILLATING MECHANISM
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a rotor supported rotatably in front of the reel unit, the rotor being
rotated in cooperation with the handle rotation around a spool shaft; and a
spool disposed in front of the rotor, a fishing |line being adapted to be
wound on 15 the spool by the rotor; the oscillating device being for
axially oscillating the spool in cooperation with the handle rotation via

t he spooll0Gehs t Hredoscibletinglineghanisnyf is, s shayasin Fgp Leddeachibatgsedlaigéd on t he
master g C rt f he_smster. gear, that is
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spinning-reel oscillating device relative to the nmaster gear, shaft, the cam
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about a fiyr ' - ' ] Iy Yi : . I rst
shaft beﬂ%QE%U%Q?%%%%gﬂgguggggﬁég%Hﬁﬂn%%%QﬁggﬁgﬁléééggéggﬁﬁﬁhéggF%her t hat
has a cammitééeneshesgwitlo el dorvirdgogeae U5 .t Theengagar whit b7 tdigecammooperttien waln gear ,
the slider being attached to the rear of the spgol shaft such that the
spool shélfetf?ra%g gt 15 (gugh %Péntﬁ%meéle%éw ISy b %ldaf{%ensags%‘fﬂ H<t he

axi al  di c&atde@Minifd and non-rotatably and immovably secured to the rear end of the spool
shaft 8. The slider 18 is axially oscillated by engagement with the cam gear unit 17. The
guiding portion 19 is provided in the reel body 2a, and guides the slider 18 such that the
slider 18 can be axially oscillated. |
[00471 As shown in Figures 5 and 6, the driving gear 15 is a circular gear such. as a.
spur gear or helical gear with fourteen teeth, and is formed unitarily with the master gear
shaft 11a so as to be spaced at an interval from the master gear 11. The driving gear 15
may be formed separately from the master gear shaft 11a.
[0048]  The intermediate gear unit 16 is a disc-shaped member, and is mounted to the
reel body 2a rotatably about an axis that is parallel to the master gear shaft 11a. More
specifically, the intermediate gear unit 16 is rotatably mounted to an attachment shaft 2f,
which protrudes from the interior wall surface in parallel to a master gear shaft 11a as
shown in Figure 6. As shown in Figure 5, the attachment shaft 2f is arranged on the rear
side relative to the master gear shaft 11a (rightward in Figure 5) and on the side that is
closer to the rod attachment portion 2p {upward in Figure 5). The intermediate gear unit 16
includes a first gear 16a that meshes with the driving gear 15, and a second gear 16b that is
arranged concentrically with the first gear 16a. The number of the teeth in the first circular
gear 16a is greater than that of the driving gear 15. The first gear 16a is a spur gear or
helical gear with twenty-two teeth, for example. The second gear 16b is a non-circular
gear such as a bi-lobe elliptic gear having twelve teeth, for example. The first gear 16a and
the second gear 16b can be formed unitarily or separately. In addition, they may be spaced
from each other, or may be in contact with each other. In addition, two marks 16¢ drawn
on the side surface of the second gear 16b in Figure 5 show the position corresponding to

the maximum tip diameter.
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a guiding portion that is provided in the reel unit and fornmed to guide the
'slider such that the slider is novable in the axial direction relative to
the guiding portion. 12. The spinning reel set forth in claim1l, further
conprising an internedi ate gear attached to the reel unit so as to be

rot at abl e about a second shaft that is substantially parallel to the nmaster
gear shaf®049] he Thetcarmpsdi anie 1§ éva disarshapdd mypnzbef.iand tis yeowmted trathe medhedy wi t h
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spinning reel set forth in claim12, wherein the second shaft is arranged

on the fioéHierdystrbatthrhighprimdes from theieniarevallsurfaee inipasallel ® amasier geed. The
Spi nni N9 f 86k 1 Sl LR WIElrcf ANy tBETEL B e el YD 8005, Aad e first

g.ear are clircular gears, 't He second year n e cam ge ar e
non- ci r chalie @avdide (rght Aind slieindNireisng:latbelto et atfaclirhéntishafe bRbMtHelsidsvher ei n

the camreceiving portion is arranged on the fishing rod attachnent side

rel ati ve thasis farther away from the rod attachment portion 2p (downward in Figure 5) than the
attachment shaft 2f is, and on the side that is closer to the rod attachment portion 2p
(upward in Figure 5) than the master gear 11a is. As a result, in terms of the arrangement
in the upward-and-downward direction, the attachment shaft 2g is arranged between the
master gear 11a and the attachment shaft 2f. In terms of the arrangement in the front-and-
rear direction, :the attachment shaft 2f is arranged betvveéh the master gear 11a and the —
attachment shaft 2g.
[0050] The cam gear unit17 includes a gear portion 17a formed on the outer periphery
thereof, and a columnar cam pin 17b protruding in an axial direction that is parallel to the
master gear shaft 11a. The number of teeth of the gear portion 17a is greater than that of
the second gear 16b. The gear portion 17a is a quad-lobe non-circular gear with twenty-
four teeth, for example. The gear portion 17a is arranged such that a tooth corresponding
to the maximum tip diameter of the gear portion 17a meshes with a tooth corresponding to
the minimum tip diameter of the second gear 16a. In addition, four marks 17¢ drawn on
the side surface of the cam gear unit 17 in Figure 5 indicate the positions corresponding to
the minimum tip diameter. Accordingly, the regular mesh is ensured by assembling the
two of the second gear 16b and the gear portion 17a in alignment of the marks 16c and 17¢
with each other. This can provide an easy assembly task.
[0051] The slider 18 includes a cam receiving portion 18a that is formed ina
penetrating cam groove engaging with the cam pin 17b and engages with the cam pin 17b,
and is mounted to the reel body 2a so as to be oscillated in the axial direction of the spool
shaft 8. The cam receiving portion 18a is arranged on the side that is closer to the rod
attachment portion 2p than the spool shaft 8 is, and also on the side that is closer to the
master gear 11. The rear end 8a of the spool shaft 8 is mounted fo the slider 18 non-
rotatably and immovably in the axial direction with a countersunk screw 21 that is

screwed on the lower part of the slider 18. The rear end 8a of the spool shaft § secured to
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t he spool shaft. 25 16. The spinning reel set forth in claim11l, wherein
the camreceiving portion is arranged closer to the master gear than the
spool shaft 1S. 17. The spinning reel set forth in claim1l, wherein 30 the
gui ding portion includes two guiding shafts that are arranged substantially
in parallel to the spool shaft and support the slider on the fishing rod

at t achneihe ssidere] &g ardiemeippasiliee thangéher part. Accpglingllyeths pitanhioregt pakef set
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fishing rod attachnent side end of the cam groove is paositigned forward
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from the that engages with the cam pin 17b and has a curved portion 18b curved convexly forward

from a first end Q1 of the cam groove, a first linear portion 18¢ formed linearly and

diagonally rearward from the curved portion 18b, and a second linear portion 18d

extending linearly from the first end Q1 to a second end Q2 of the cam groove, and the

first end Q1 on the fishing rod attachment side is positioned forward of the second end Q2

on the opposite side.

[0053]  The guiding portion 19 is guided along the spool shaft in the axial direction by

two guiding shafts 19a and 19b that are spaced at an interval and arranged at upper and

lower positions to be parallel to each other in the reel body 2a.

[0054] - Inthis case, since the cam gear 17 is arranged to be closer to the fishing rod
attachment side than the master gear shaft 11a provided with the driving gear 15, the cam
gwﬂ?ﬁpmﬁmmhmwd%mmaﬁmmgmiAmmﬂ@bﬁMc&RuﬁgWﬁWﬂm
reel shifts to be closer to the fishing rod attachment side than a conventional spinning reel.

This can reduce the load that a user feels. Furthermore, since the cam gear is arranged on
the fishing rod attachment side, it is possible to reduce the thickness of the opposite side,
i.e., the lower side, of the reel unit.
[0055]  OPERATION AND FUNCTION OF THE REEL
[0056]  When casting, the bail arm 9 is tripped into the line-releasing posture while
holding the fishing line with user’s index finger, and then casting is carried out.
[0057] When the fishing line is wound in, the bail arm 9 is tripped into the line-
retrieving posture. In this state, rotating the handle 1 in the line-retrieving direction
transmits the rotational force to the pinion gear 12 via the handle shaft 10 and the master
gear 11. The rotational force transmitted to the pinion gear 12 is transmitted to the rotor 3
via the front portion 12a of the pinion gear 12.
[0058]  When the master gear 11 rotates, the intermediate gear unit 16 rotates by the

~ first gear 16a that meshes with the driving gear 15, and the cam gear unit 17 rotates by the
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curved portion, and a second linear portion extending linearly fromthe
opposite side end 15 toward the fishing rod attachnent side end of the cam
groove. 20. The spinning reel set forth in claim 18, wherein the cam groove
extends linearly between the fishing rod attachnent side end and the
opposite side end. 20 -22
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Therefore, it is possible to suppress that the wound line shape is lost due to variation of the
speed of oscillation of the spool 4 as compared with the case where a circular gear is
employed.
[0060] With this reel unit, the first corner 81 of the end portion 21 of the lid member
2d that is exposed externally, and the third corner 83 of the stepped portion 2k of the body
member 2c that is exposed externally are jointed to each other on the flat surfaces, thus,
the body member 2¢ and the lid member 2d can be jointed to each other without a gap in
an exterior appearance. In addition, a junction surface of the fourth corner 84 that is not
exposed externally of the stepped portion 2k of the body member 2c is a curved surface.
Thus, even when a large force acts on the connection part of the rod attachment leg 2b of
the body member 2¢, it is possible to keep problems due to stress concentrations in check.
[0061] OTHER EMBODIMENTS
[0062]  (a) In the foregoing embodiment, though the rotation of the handle 1 is greatly
reduced by the intermediate gear unit, the présent invention can be also applied to an
oscillating device which does not use the intermediate gear unit.
[0063]  The oscillation mechanism 106 of Figure 12 includes the driving gear 15 |
arranged on the master gear shaft 11a, a cam gear unit 117, a slider 118, and the guiding
portion 19. The driving gear 15 directly meshes with a gear portion 117a of the cam gear
unit 117. The cam gear unit 117 is located rear side and on the fishing rod attachment side
relative to the master gear shaft 11a. A cam receiving portion 118a of the slider 118
includes a cam groove that is formed to linearly and diagonally extend toward lower right

such that its first end Q1 on the attachment portion 2c¢ side is positioned forward of its
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1010 oscillating devices of spinning reels, such as a spinning reel lever-brake type spinning reel,
a rear-drag type spinning reel, a lever-drag type spinning reel, and a closed-face type
spinning reel, for example. Besides, in the case of a rear-drag type spinning reel, a spool
shaft is mounted to a slider rotatably and immovably in the axial direction.

[0065]  (c) In the foregoing embodiment, the bi-lobe, and quad-lobe non-circular gears
are described as concrete examples, however, any multi-lobe non-circular gear, such as
quad-lobe, penta-lobe and hexa-lobe can be used, and the number of lobes is not limited.
[0066] According to the present invention, since the cam gear is arranged to be closer
to the fishing rod attachment side than the master gear shaft provided with the driving gear,
the cam gear is positioned to be closer to a fishing rod. Accordingly, the center of gravity
of the reel shifts to be closer to the fishing rod attachment side than a conventional
spinning reel. This can reduce the load, which a user feels. Furthermore, since the cam
gear is arranged on the fishing rod attachment side, it is possible to reduce the thickness of
the opposite side, i.¢., the lower side, of the reel unit.

[0067] As used herein, the following directional terms “forward, rearward, above,
downward, vertical, horizontal, below and transverse” as well as any other similar
directional terms refer to those directions of a device equipped with the present invention.
Accordingly, these terms, as utilized to describe the present invention should be
interpreted relative to a device equipped with the present invention.

[0068] The term “configured” as used herein to describe a component, section or part
of a device includes hardware and/or software that is constructed and/or programmed to
carry out the desired function,

10069] | Moreover, terms that are expressed as "means-plus function” in the claims
should include any structure that can be utilized to carry out the function of that part of the

present invention.
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[0071] This application claims priority to Japanese Patent Applications Nos. 2003-
410131 and 2004-045644. The entire disclosure of Japanese Patent Applications Nos.
2003-410131 and 2004-045644 is hereby incorporated herein by reference.

[00721  While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent to those skilled in the art from this disclosure that various
changes and modifications can be made herein without departing from the scope of the
invention as defined in the appended claims. Furthermore, the foregoing descriptions of
the embodiments according to the present invention are provided for iltustration only, and

not for the purpose of limiting the invention as defined by the appended claims and their

equivalents. Thus, the scope of the invention is not limited to the disclosed embodiments..

-17-




10 10 10<10% ()- &P" 109%& () - P&P" 109%&' () - Pu{{{{ {SbCs

10P" 1092 & () - 03P"10% & ()- 03P'10% & ()-03 10z 10z

10z<10% & ()-P'109% & ()-10bA8 10 c@(10%* #& ()-"109& ()- "109%& () -
"109& ()- 10z 10z 10z<10%& ()-LaBbA8 10

1 109 ()-3! 109 ()-3! 10%& ()-3! 10%& ()-3! 10%& ()-3! q@(10% 1" & ()- & Y78
11" 10%08& ()- 03! "10%0& ()- 03! "10%0& ()- 03! "10%& ()-03 10 10

WHAT IS CLAIMED IS:

1. A spinning-reel oscillating device for axially oscillating a spool in

cooperation with handle rotation via a spool shaft, the handie rotation being transmitted to

5  amaster gear that is attached to a master gear shaft for rotating a rotor in cooperation with
the handle rotation, a fishing line being adapted to be wound on the spool by the rotor
rotatably attached to a reel unit, the spinning reel being adapted to be attached to a fishing
rod, the spinning-reel oscillating device comprising:

a driving gear adapted to be arranged on the master gear shaft so as to be spaced

10 apart from the master gear that is attached to the master gear shaft; |

a cam gear that hés a cam on its side surface and is'. 'z-irr.anged on a fishing rod
attachment side within the spinning-reel oscillating device relative to the master gear shaft,
the cam gear being adapted to be attached to the reel unit so as to be rotatable about a first
shaft in cooperation with the driving gear, the first shaft being substantially parallel to the

15 master gear shaft;

a slider that has a cam receiving portion formed to engage with the cam of the cam
gear, the slider being attached to the rear of the spool shaft such that the spool shaft and
the slider are relatively immovable at least in the axial direction; and

a guiding portion that is provided in the reel unit and formed to guide the slider

20 such that the slider is movable in the axial direction relative to the guiding portion.

2. The spinning-reel oscillating device set forth in claim 1, further comprising
an intermediate gear attached to the reel unit so as to be rotatable about a second
shaft that is substantially parallel to the master gear shaft, the intermediate gear including
25 a first gear that meshes with the driving gear and has more teeth than the
driving gear does, and
a second gear that is arranged concentrically with the first gear, meshes

with the cam gear, and has fewer teeth than the cam gear does.

30 3. The spinning-reel oscillating device set forth in claim 2, wherein
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4, The spinning-reel oscillating device set forth in claim 2, wherein
5 the driving gear and the first gear are circular gears, and the second gear and the

cam gear are non-circular gears.

5. The spinning-reel oscillating device set forth in claim 1, wherein
the cam receiving portion is arranged on the fishing rod attachment side relative to
10 the spool shaft.

6. The spinning-reel oscillating device set forth in claim 1, wherein
the cam receiving portion is arranged closer to the master gear than the spool shaft

is.

15
7. The spinning-reel oscillating device set forth in claim 1, wherein
the guiding portion includes two guiding shafis that are arranged substantially in
parallel to the spool shaft and support the slider on the fishing rod attachment side and the
opposite side.
20

8. The spinning-reel oscillating device set forth in claim 1, wherein

the cam includes a cam pin formed to protrude toward the slider, and

the cam receiving portion includes a cam groove that is formed to engage with the
cam pin and to extend diagonally such that a fishing rod attachment side end of the cam

25  groove is positioned forward relative to an opposite side end of the cam groove.

A The spinning-reel oscillating device set forth in claim 8, wherein
the cam groove further includes
a curved portion curved convexly forward from the fishing rod attachment
30 end of the cam groove,
a first linear portion formed linearly and diagonally rearward from the

curved portion, and
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11. A spinning-reel adapted to be attached to a fishing rod, the spinning reel,
comprising:
10 a reel unit, having a handle and an oscillating device, handle rotation being
transmitted to a master gear that is attached to a master gear shaft;
a rotor supported rotatably in front of the reel unit, the rotor being rotated in
cooperation with the handle rotation around a spool shaft; and
a spool disposed in front of the rotor, a fishing line being adapted to be wound on
15  the spool by the rotor;
the oscillating device being for axially oscillating the spool in cooperation with the
handle rotation via the spool shaft and including:

a driving gear adapted to be arranged on the master gear shaft so as to be

spaced apart from the master gear that is attached to the master gear
20 shaft;

a cam gear that has a cam on its side surface and is arranged on a fishing
rod attachment side within the spinning-reel oscillating device
relative to the master gear shaft, the cam gear being adapted to be
attached to the reel unit so as to be rotatable about a first shaft in

25 cooperation with the driving gear, the first shaft being substantially
| parallel to the master gear shaft;

a slider that has a cam receiving portion formed to engage with the cam of

~ the cam gear, the slider being attached to the rear of the spool shaft
such that the spool shaft and the slider are relatively immovable at

30 least in the axial direction; and

-20 -




10 10; 109’ () - F410%&' ()-00310%& ()-: 8CQdEbC8! 4
1 pl0%& ()-& 10%& ()-i!10%&' ()-V CLO%& ()-sClO0%& ()-mlO%& ()- Of pdELCB! 4
1's109%& () - chlO%&' ()-VI0%& ()-s310%& ()-10%& ()-F\"10%& ()- RAEbC8! 4
11f)10%& () -

109&' () - s#&lO%&' ()-F$109%&' ().- " 10%& () -.VL! &100/&' &) El ~2dEbC8! 4
11 V6! 109& () - F4: $19%1d(1 gpjzgglgq@ sp&g\ix e unit and formed to guide the

109%& F, 109%& 2AFCH 9 10;
0%’ ()-8 Lo ()-n. ME%@%%%@M&{% l%és@*% %%%ﬁgﬁéf%l@ redetd
S109&' ()-10%&' ()- 109K (He glddEh@Bbrtioh! ! " 610%& ()-s0O!} 109&' (

S10%&' ()-cY!'10%& ()- ClO%& ()-3nmlO0%& ()-dEb@!4 1!! "610%&' () sO!'}109& () -
S10%& ()-cY!'109& ()- ;109& ()-Fs$10%& ()- Normal" "Heading 13]c" " Headidng
23] c" 5" Headi ng>33] q}, W & HE«E ng 63]c" "Heading
73} c"s" Head| n3283} c" "s*zggﬁillgggdg%]ﬁ%@%& Pt Par r %'g

Font @ 1g:" DNY@nmqelﬁ@dNﬁmg&az @ttgleheﬁ 4{0&23&6/&%&% tdf baﬂo&&&mﬂﬁm scodedv

- RomanAr| aﬂ% Hla R'subs Wﬁl:'i]ilhl? %%allel;l o' e mas Q‘o g?eu nEl'latft the intermediate gear including

a first gear that meshes with the driving gear and has more teeth than the

driving gear does, and
10 a second gear that is arranged concentrically with the first gear, meshes

with the cam gear, and has fewer teeth than the cam gear does.

13.  The spinning reel set forth in claim 12, wherein
the second shaft is arranged on the fishing rod attachment side relative to the first
15  shaft.

14.  The spinning reel set forth in claim 12, wherein
the driving gear and the first gear are circular gears, and the second gear and the
cam gear are non-circular gears.
20
15.  The spinning reel set forth in claim 11, wherein
the cam receiving portion is arranged on the fishing rod attachment side relative to
the spool shaft.

25 16.  The spinning reel set forth in claim 11, wherein
the cam receiving portion is arranged closer to the master gear than the spool shaft

is.

17.  The spinning reel set forth in claim 11, wherein
30 the guiding portion includes two guiding shafts that are arranged substantially in
-paralle] to the spool shaft and support the slider on the fishing rod attachment side and the

opposite side.
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18.  The spinning reel set forth in claim 11, wherein

the cam includes a cam pin formed to protrude toward the slider, and

the cam receiving portion includes a cam groove that is formed to engage with the
5  cam pin and to extend diagonally such that a fishing rod attachment side end of the cam

groove is positioned forward relative to an opposite side end of the cam groove.

19.  The spinning reel set forth in claim 18, wherein
the cam groove further includes
10 a curved portion curved convexly forward from the fishing rod attachment
end of the cam groove, o
a first linear portion formed linearly énd diagonally rearwérd from the
curved portion, and
a second linear portion extending linearly from the opposite side end

15 foward the fishing rod attachment side end of the cam groove.

20.  The spinning reel set forth in claim 18, wherein
the cam groove extends linearly between the fishing rod attachment side end and
the opposite side end.
20
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