. Fon oapng
. e3ef TFLX&TT[a gk ~ ~ ~ . ~. G-~ RECI PROCATI NG DEVI CE FOR SPI NNI''NG ‘R 2005
BACKGROUND OF THE I NVENTION Field of the Invention This invention generally
rel ates to reciprocating mechani sns. More specifically, the present
invention relates to reciprocating nmechani snms for spinning reels for

reciprocating a s [ f innn el along a
spoolo shaft gxi S Pﬁ%ﬂ%@ﬁa@ﬁ&ﬁ?tﬁﬁg}dpﬁ |ﬁc9§os$dmm¢eﬂé€ho 2.
Background Information A spinning reel that winds fishing |line around the
shaft that extends al ong the PASAHRAUNNAT THEIRENER®Nof a fishing rod is

provided with an oscillating nmechani sm (an exanpl e of reciprocating
mechani sg) fior ragipLeaathigi@nspool back and forth for w nding fishing

| i ne. Anbng known exanpl es of oscillating nechanismof this type 15 are a
gear - down type osldi$ inzentivg geechhyrdateatodedptocaitgy mechanismty porosci | | at i ng

mechani sm The .gear-down type oscill.ating nmechani sminc|udes a.gear nenber
That 1ot at eSS B the Paseral BerBion S Res Rk AL ey PSR do T Bl monber
that recipraeds &5 r&lipiddatthedi dpBEI Ot tol 1ReISRAQNS sSPtinlindPécl Miild Qopf the
gear menber. The gear nenber 20 nmeshes with a drive gear that s provided
on a rot ati ¢haiagifin edopetasion andiretation pba hppide.al ri m portion of one side
face of 1bhe Qear Eig%ﬂb%{mﬁlﬂff r?nr?giaw | obe formed thereon. The slider nenber
has. a cam engagi ng gfoove o on its side face opposing the gear nemnber

such that the cam siigaigs Al Bia0@uels ERBiAGeRe WduRd titeshe A Mhdt eRRndsTdIeng the

cam engagi nﬁ gr.oove g_ene_r ally extends |linearly orthogonal to the spool 25
shaft. To tAetgdis diseshigs of a fishigg rodsis propadad With e osdhiating srachamsm(ag s
fixed, whil . : : t ft. The
ol der mombar e oS TRARLR L FlSea bt Phol PR SRPROR | Moo
as to be ablwndingisliimglimeeAyndngdkoandxdimplichof déseiliabiag geahandannf thygiepe

oscil I at,ing nechanj[(]i%mvx,ith tHs structure, en the gear 30 menber is

rotated Pn CohEFEIOEH Wk Ieil3iag merhassn pd §HAERS calhare aifldBe sl i des
engagi ng W thedhh§s@am engagi ng groove, by which rotational notion of the
gear nenber is converted into linear notion of the slider nmenber. In this
manner, the spoolThegsipdawatyps otalddtingmoechanisihn. indhdestarggaemsmberdhatt ype
2§Ei |~| at |~n1g rg{% e_g %.E(i?u%_ aﬁ%}%&%ra?lte Sa ﬁ]a%ﬁf?e silgﬁ,l alillg%ssliﬁer member that rgcipljoce-itgs a=r=

- along a direction of the spool shaft by rotation of the gear member. The gear member
20 meshes with a drive gear that is provided on a rotation shaft of the handle. A

peripheral rim portion of one side face of the gear member has a cam lobe formed

thereon. The slider member has a cam-engaging groove formed on its side face

opposing the gear member such that the cam-engaging groove engages with the cam

lobe. The cam-engaging groove generally extends linearly orthogonal to the spool
25  shaft. To the slider member, a rear-end portion of the spool shaft is fixed, while the

spool is mounted to the fore end of the spool shaft. The slider member is supported

by a guide portion provided on the reel unit so as to be able to move freely back and

forth.

In the gear-down type oscillating mechanism with this structure, when the gear

30 member is rotated in cooperation with rotation of the handle, the cam lobe slides

engaging with the cam-engaging groove, by which rotational motion of the gear

member is converted into linear motion of the slider member. In this manner, the

spool reciprocates back and forth.

The traverse cam type oscillating mechanism on the other hand includes a
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worm shaft arranged parallel to spool shaft and the engaging,déﬁbgr“ﬁaV|
intersecting spiral grooves forned thereon, a slider nenber having an
engagi ng nmenber engaging with the worm shaft, and an internedi ate gear
fixed to the worm shaft and neshing with a pinion gear. The slider nmenber

is supported b uide 5 portion provided on the reel ynit so as to be
bl o RO pvavatty Sl daRect Rl o shaftid A apereine Biembe btk er | | ot i ng
mechani sm wiihiardebis: @hﬁygrbw&fomhgﬂlasn,iargqiaém&haé&agﬁl@mieﬁgg ated in

cooperation with rotation of the handle, the worm shaft "accordingly
rotates. Thancmbdrengagyagyviih theendmr staflg andah intarinedinte ager fixadtathe womvert s

rotation of rm.shaft.into forwa and rearward |iner,,motions for the
o' 21 aer e P RIS b oh SE The e RN i pb BRI B8 ot T
ei ther ofs t herdscprolided b tHereHamnitsots té Beaklors meue fbdlPBadknalibeh t he gui de
portion for quidi n%llthe slider nmenber along the spool axis is configured by
a guide shaft thdf Urestrasersgrgedyprewsiliabing mechandsns pad) this sapetuies wieithe. The
gui de shaft :j.s.i - . : . - - i on of
The el uni nRpAOARS e i [adedid QLBUANOY A LALTEGr 4 nidiE the SR BRI OF 0
front and r emcordingtyh@tatese|Then) the eddagidgananest@ngdget] thglie deraBRift i s coupl ed
to the reel unit so as n?t to rms\i]g furt her forward. ;he rear e(rsld gf t he

gui de shaft TEVYIFORHERAT Hieavaray Defi gulgiftigyarhandgannard Imerpeiiams 6o By a -

pl at eshaped Ji@bAhBRber TRIRRE mbfiad, tﬁﬁgﬁﬁfr&cﬂﬁo&%ﬁ%& aRPfokhon at the rear end
side fromoutside. The retainer nenber Is secured to the reel unit with a
screw, and the rdaritheg qf gt dsoiilatifig trieehangssbs, thei donfigahtich imgvhible theggualener

menber is cqvered.b .coyer..nenber.. In the foregoi.ng conventi onal

Cont 1 gur at | dRTITG® FERIETPiIRE s ons ool gt iRge a8de; (s
rear end of shhf thad feirian@et] SHrlRS td MR spbdlRhaft KUBWni ITheighidRIshify Ren&hted he
oscillating nechanism _ This necessitates a retai ner nmenber and a fixing

means such d&madkoesh hele fammedin airear-endkprignofitheseelumitipwardshe fientndi ng t he
gui de Shl%ff[ 1@&8%(3?9& ?tcta}oqgczﬁi%ﬂs lne‘tﬁg 'ﬁ%ﬁb&n% r%alj oqqltlé)lreelf i%lﬁl%r Anddf the

manuf act uri ng st of the nmechanism reover, since e retal ner nenber
needs to be gduiddshdftiincdupedrie die elninitan ahot foanseciurthier forwdrl N'The far @ space
for fitting the reéain r. menber _i.s rcﬁquire_d in the rear portion, which
restricts de¥iteBfe thall 17 arveriad from ¢isspaging i e axighdwestiop fEplaki st s a
need for a r@ghdar | j WTel '- er cones

t he above men'fﬁl!J onrg%ﬁ%?g%ﬁﬁ‘?ﬂﬁl?ﬁiﬁég?g&ﬁ%ﬁ’?@%@’ﬁ%ﬁ%ﬁ resses

thi s need i routdide. pFlicartamet mesbaeisiseagedtothe razbeunis withiai sciewpiahd theeeane

apparent_to those illed.in e t fromthis disclosure. a ~.. ;. 1"
2PPR 0ag;  noriprceftho e RnhReliethe ro s m LR A ot §covs BERBS o o
the present invenhitfordzold ddhoMitRBaltcohBghRfiQE dhd feehifiRE RRALRFE Rburfed
spinning reels, whose structure for retarning the guide shaft is 5
sinplified sudhe gwide shedhaititsapartend ofitelinsergioh diyective wideh sarawtin aiteertaginded. A
reci procati 0 i sm .a Spinning reel according to the present

ivent o i S DRFE SRRt BhHOR LR  BEER0 M Rad 8 BaPleREMs i ¢
rotation of sachangli@ed dsmiixahgd, Bokih ehesibiubiikdr F@ShingaBE gwidé thafid spool
nounted fore-end wi se on a spool shaft provided in the reel unit. The

spi nni ngdr edempiigatpd aedilcadige foe Fagkr 4os ingrepsies wawsfagiuringrosiafthe a si i di ng
menber, - shi f}lhag,gea I : | : t he
spool shaft ardglg?lgi?l h{lg%rggg%’nﬁl% eﬁ?ﬁe&qu?&&%@&#ﬁgé&s&ﬁ{) %lﬁ rﬁ%ﬁaﬁél?rg“eq?é#g gﬁgﬁl nt ed
on t he spoolofsharfet]! uminwitlablsyrewedpate foe fitting the rapinal mehbértis reyuirkd irethst t he

spool shaft axial .direction.. The shi %élleng means is for reciprocating the
sliding mentf&# ROFqM, highgeptrigtyidesign of BedfdMtn cooperation with handl e

rotation. At |east onen@itvisr BhBabbvel hetSexidPPRELRR: RYediitbedtfg mMhdisthn @
plurality of |locations on at least its outer circunferential “surface and
has a pd@i t iddn-spawing reeli wigiclpovarcamesf the aprvevemttiongd pioblegusi id éhespradrtartf r om
bei ng di sen ed fromthe reel. unif. in at | east e ial direction. The
oul de shar t TS prypA adfest s BPrdimie AionsEr S eIl esdiordh B el a1 y
paral | el t o Heb®ms ppytirerst fftiose Q1 dNintthé 8t FORI tBIsQhldsag, mechani sm when the
gui de shaft is inserted from for exanple, the rear of the reel unit, the
outer circunferential surface i.s supported on the reel unit, and the
position-restricting portion determ nes the position of the shaft with
respect to at |east one axial directiony Therefore, by retaining its fore
end by the reel unit, the guide shaft is prevented from di sengaging in both
directions. Thus, the guide 25 shaft is retained by the
position-restricting portion. Therefore, conplicated structures such as a
retai ning nmenber fastened by a screw are unnecessary for the retaining. In
addition, the retainer nmenber needs not be fitted in the rear portion of

o o " o o r S
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~, ~F~~6 Gcircunferentially supported by the plurality of sGpporti 2005
portions. The positionrestricting portion has an annul ar groove and a

retai ner nenber that is finable into the annul ar groove. The retainer
menber contacts one of the plurality of support portions, on-a surface
opposite where the gui de shaft qi Sl ent 5 di sengagenent in a
direction opposite the directigHmwgﬁﬁﬁiﬁg%ﬁéﬁaﬁigg shaft is inserted. In
this case, retaining in the insertion direction can be attained by
contacting the fakeoetitgly 4 purpére of @&l preent invéiticaddid provide Byediprotiting an
appropriate retaihi ng_nmenber such as a snap ring into_ the annul ar groove,
the gui de sHBfhanisMsREp spinpingyeshs, ahore grcaire &rgaiginirg the spide shafssr t i on
direction angnbRfePRRAFd ot B in siéljrﬂ 'ﬁﬁfﬁe@lﬂﬁ}?ﬂ Me rQub&E! Procating
mechani sm of a spinning reel accordin {8 the presenf invention is the
mechani sm wher ei PA rdvgprosttiag mexcharesth ef a ispinaingmegh acdonding e the Ipedsbit and
elastically .l ocked.in the ann Iar.ﬂroove. In this case, by fitting a

Cshaped or ENEHHOBM AMEANanIY IQr X Gy Rt RIArAIIng: Ingogpsration With gtptine Aitart i s

easily prevapheg fﬁﬁ@mealbﬁﬁr&%mg%r&ﬁm@mﬁea_@pwm@n&%%&t 3isgn FEChaNi sm

of a spinning reel according'to the present ihvention is the nmechanism
wher ei n t he speekshal providdsian theregl ynat SheispngErreclgediproratihgoyedhamiginng a net al

wire intgo a.hairpin contour.. .and | ocked. .det achabl nd elastically in the
annul ar @r oolggll.u&‘?sna T Wit & Sliding mepyhey, shifling reqns, %f?/dnﬁrlu Skt 5’1‘@‘% S&h"% t he
annul ar  gr ooMe; hahtie g4 ittdespebbdhbftiate RASEA drtBY fR! adt. frIMIdiIanaasing. 20
Preferably, a reciprocating nmechanismof a spinning reel according to the

present i nveRewHed ousthegsaogksbath inmaysiheredative te the speell shafiiin atjleast thgsgoal r eel
body havi ng ' nNAcCe L Q. ' E : | i er

dot achabl y gL EFERAC TN Bubli hEhEH B rEHFRERRy X o shtubE RS

posi ti on-r eshe sletfi axdal plivetticoninicocparatés with havdld itati@ho A ¢eadtor@rpudde bt
-circunference of th i de shaft and a pl ate-shaped 25 nenber that having a
U- shaped°gr dd \%’H"ﬁtﬁ& b? g’edé?lél?ﬁé’b Py?lg?ﬂ&y & g(lcﬁﬁ%rﬁe%‘l 3 Isast ¥:QP %t 0 t he annul ar

groove. The glcaherShaR SeRMRE had S psMieiRRIA b Sor AR GRS et the
lid menber. Pfefefab{y, a recip?oc%ting nechaﬁ?gﬂqgf %qg%ﬁﬁH?%gEEQQ%
accor di ng t chefiéropr baiepdisenpaged from therechenitipi atidasigpneesial dizeitipnodaei ng
o o onBEgL e B ARG RaTE Rt SuERAEA LR bt o
on whi ch fis@bﬂgmhﬁne is reeled out. In other words, the guide shaft is
inserted froma rear portion of the reel unit that is opposite a side

t her eof 0 om whi di this sepinrgcatingandchaniens) whieroihe guida shafl i inserted fiwimedort he gui de
oAt e RSB OB cel e ok P S B BRAER L e
di recti on i nesthinitharidnie gusitien-sdsafcting poitivpeletepmineR el wiah\of e shefivdtocat i ng
mechani sm of a spinn reelwiéporﬂin% to the present_inventjon is the

spi nni ng r edFSACELP 3¢ L?Q%tqnﬁgx ikertion ml ierefase. bytrpiaimingeits forg endsbyr the recdr

i ncl udes a | fHeQmt i Wale's : g : i t act

W h The poa T e e R et s 8 2B e
rear of 25he sheflis ngtained lgtbépoditidn-mstrictisg poition. Therefitre,aompbisated stnuabired he

gui de shaft | detegnined. [.n 9tper gords, theg%¥ide S f&@is inserted from
the rear of YH2} REFARE o siengd BY & SereyiAcy BERCCEALor Reactaigieadt with a
posi ti oni ng JaafRnPhe véteRer inBmblieide@EhotBRifltted W HeGEM doRfonldt Adidpuahalt is
positioned along the insertion direction. In this case, since the

posi ti oni ng Yusk mekesibaspacd feraneeniisgannedessari el ivssemsirantsdi desigriomthet he
gui de shaft %@4ﬂﬁﬂ1e§%§%ﬁy retained. Preferably, a reciprocating nechani sm

according to the present invention is the spinning reel reciprocating

mechani sm wher ei mrefemlyguirdﬁﬁa@b@fntg théhafibmioTh@plndelei 188 abSorBRistis @k forned at
a rear end portion thereof along the insertion direction, for interlocking

the guide sHPAsENiventionds Hic mechawisp ydiercip die gwidrsshefias insertes aloag thaasialend in

the insertiop..di ' . ' ' ' i i3l into
the support ety o e BN UERLAPK MGy of AEpbRLEIAS AR Y |
direction. Ishaft hkial diaseion ihthe pad nhitamdrigSiutdr Gircingfepaitial Qifaee avebitey

di sengagenent in the direction opposite the 20 direction in which the shaft
is inserted, and the interlocking portion prevents di sengagenent in the
insertion direction. Preferably, a recipgrocating nechanismof a spinning
reel according to the present invention is the spinning reel reciprocating
mechani sm wherein the reel unit has a plurality of support portions that
are formed thereon and aligned along an axial 25 direction. The gui de shaft
is inserted, along the axial direction of the guide shaft, through said
plurality of support portions such that an outer circunferential surface of

T e - Y ] T 1 - Y




Preferably, a reciprocating nmechanismof a spinning reel accor d‘ﬁ;riﬁg;‘FtE@ £he
~'~r ~~—r C:"J;; present invention is the spinning reel reciprocating
mechani sm wherein the sliding nmeans includes: a rotating nenber having a
cam for rotating, in cooperation with rotation of the handl e, around an
axi s substanti al | arallel tg.the handl e rotational axis; and a

cam engagi ngigFBéTettally syprastsd by theplugalityphyrpeshpettions nfepasiiorhe cam 5 and
extendi g i Neritid@5drliONhaSIRRGE bRGvE By Sl ARG RIS diA% GRAN infhgEt- 10
this case, strﬁct ug?@ flor rset al ni ngg?)%‘ef gﬁ}de sﬁafnlczP can 1E)e s@np?%lplﬁ;ekggi n
gear - down t ygeauleegiopvecils retpime oianbies wentad?s eficoftbé plurdity efsuppotat i ng

mechani sm accordi ng to t.he invention | s t hani sm wherein the shifting
means i ncl ud°e°§'f10n_§’ %b? ﬁlfri%_gppp‘&ﬁ@ﬁ@?éﬁéh&%&%ziﬂﬁfﬁllpifmf@’ BRAFACPel to the
spool shaft @GahghddhRnsRL EiRGHSR bpPdsits HROURS SN AL wRiLE tHeQhuiRnaA i@ sur face of
the worm shaft; an internediate gear fixed to the wormshaft for

transmtti ngnsesieds fothisofase, etaininginghe msertien disectiogtvaf be attaiveddy emtatingg

menber pivot i.n the.slidi .menber and engagi ng the worm
Shart, o rierots SEEQITARALERT sh Ao ISR IR pr Bl uf BRR R b dpier
sinplified isach by afapeingaftol the enrkBar’g26d Rl e ahideghifehasilyspreventdieg@nand

ot her objects, features, aspects and advantages of the present invention
wi |l become GpparEng i he insgdiwndimerfiepndihe peposite direciont he f ol | owi ng
det ai | edpdescri ptg Lo ' ' t.lon. W ‘ d

dr aw nggl,0 di scl ospergf%aabg’]g? %Q%%@%b%%ﬁhﬁn@%n%g% Stjheln\grr%és]él%%&fl%ggﬁﬁ%on. 20
BRI EF DESCRIpPde@Nn@ntibinks DiRAWNGHsiRaflerr¢ih tig: re@inet emebiber Atd smapeidgdr awi ngs

whi ch form a part. .of is.opiginal. disclosure: Figure 1 is si de

cross- sect i dif C_{l'\’}?liéwl‘_i)aa%{l%g}' ﬁ’_r‘f;gﬁ%mrtb%_fimi AT LRV Ed Ehés %Sf’#}’ygt?\t@n%ﬁgodi ment
of the presemhpddvreniiapad s rﬁigﬁﬁfoechealhﬁﬂ&_g%&é,sthé%ﬁfd'e%ﬂﬁt is\da§iYy Of the
spinning reel 1n accordance with the enbodi'nment” of "the present “i nvention

vi ened al ongrevented|from disgfigagingure 1; Figure 3 is an enl arged

cr oss-sel%ti onal vl;rg ra]i t@eiorsgi {nl at icgg%imsc anismin accor ange wi th the
present Tnvent i on:CEGGr & 'FPECAing Mechanznof g pnninederl e BEdL 1 | ating
nmechani sm i rpreeapindaniog iSthewhédhahib® vaided iketait nichePlsaSRRinihVRHg ON
taken along line IV-1V of Figure 1. Figure 5 is a schematic perspective

vi ew showi ndoansfoineandipgst mefet wire inge athpispigusionious aad locked detadeblyied with the
hodi " _ . A .. fro . first

o et e A BT KERAOR: o 405 e e Lo oAl e L5,

F~~~S L%J. ,afnuliat frobhe tlendpade stenfitis edsilyhpecvened dvin divsteagingn; Figure 7 is a

cross-sectional vje the first and the second camportigQns in accordance
Wit h the?%enbodi ﬁ?yg@%hﬁ R&cSHPrecHing mepharitm ol agpiwRi resl geepringdo the- i of

Figure 6; Figelcht i@viriiod i¥ iehddnhrishhaldae: ﬁlE ?eeﬁtﬁﬁpgr@@fes b Bey B{;&ﬁﬁ]avﬁ%f
second cam éngagi ng slots in accordance wi th the embodi nent of 'the ptesent

i nvention; Rilpusieggpice inthechtenat thereof,eanvd sishmergbdrhietasbatily fiehto theteat i onshi p
bet ween t he bsI i de of .the oscil.lating mechani sm

nmenber .and. t he gear nemnher
in accordanc® dy,2pd,clppine : &]F]ﬁ'éﬁf’a‘%f %ﬁ@oggg%'é?ﬁ“q“ﬁg@ﬁﬁf%?a%esﬁngur e 10 is
a graph showinfiglai feovebinhi eMehiiRuREENRE O RE Bhille ThatOaldtd ARR-sRhpddhe gear
menber and travel i ng distance of the slider nenber;
25  member that having a U-shaped groove that is detachably and reattachably fitted into
the annular groove. The plate-shaped member is pressed toward the guide shaft by
the lid member.
Preferably, a reciprocating mechanism of a spinning reel according to the
present invention is the spinning reel reciprocating mechanism wherein the retainer
30  member is contacting one of said plurality of support portions on a side closerto a
side of said reel unit on which fishing line is reeled out. In other words, the guide
shaft is inserted from a rear portion of the reel unit that is opposite a side thereof from

which fishing line is reeled out. In this case, when the guide shaft is inserted from the
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Figure 11 is a schematic perspective view corresponding to Fi guﬁ;é Bi5 znos
showi ng a nounting structure of the guide shaft in accordance w th another
enbodi ment of the present invention; 15 Figure 12 is a schematic
perspective view corresponding to Figure 5, showing a nounting structure of
the guide shaft in accpordance with still .another enbodinent of the present
| nvent i on: Regeaormot i6e srclune dinemengiersaaied ngg’ﬁg&??t@élp%’ﬁﬁ?lﬁdh? 0
Figure 5, shiidciigh /4 WRILR i huf idinserR. t he guide shaft in accordance
with still another enbodi nent of 20 the present invention; Figure 14 is a
partial cross-sedircisrbly, eiresiprotatmgtmenhenism of aspinning redd @c¢dréing tgytheechani sm

i n accordanc i i11. another enbodi.nent,.of the present. i,nvention; and
Fgure 15 1 st Be@lonis AL GRS PRy Rt BaRESRRR BB, P
nmechani sm i nfusthednéadwe puisitioningrejebis, aRdthe GhideisHaft ordds intdl @nRdt ®itAng | i ne
XV25 XV of Figure 14; and Figure 16 is a schematic perspective view

corr espondi rf§e PoSIE9THIE BT OECtiglg Biem heguidssheft ayinserteddrqm thegearifghegigblde shaf t

DA LED. Deasty SR R R PRI e bl yRAETRBenUE el Br.
of the presentrds,nkepiidoshafi ik insenwd emakptear ofttle véel bnit,ehé adoeent chdrdd

drawings. It wll be apparent to. those skilled in the art fromthis
di scl osure t9YHeS{IHE "?’Eﬁ‘&dw @p%%%?‘il%]?‘?séﬁ’“&?&tdﬂé theuse\ite hereByY thehe present

inventi op i Sppdaflgdpdsitionel Atk iR in@Q iGN i¥ectiDRd I @s Ja9é, sklde qRur pose of
limting the invention as ~~ "w,. ~Lt) Lit",1;7 defined by the appended
clai ns and tiveitionmglhiosaprenerds diSumzagérherd dmflieguregtidnatiredtispitimguide shaélis i n
accordance with a .Ii r%'ﬁ egrrbodi ment of the present invention, which is shown
in Figure 1,”f% @PEY&™%br ake type reel that winds fishing Iine around a
first axis X al ongefchdly, @neipraeiting méebhhmsii 200or@ingao tHebsRat ihQehtiohi€the
spinning reel .includes a reel unit 2 provided with a handle 1, rotor 3 that
i s suppor t edpiBingreglgegipracating mpthanispowhereinh thefguidstshafk has aq ingeslgcking pool 4
for w ndi:ng fi.shi i I I ar ' r . The reel
ni ¢ 218 g Bt B A PRGP Rl oRP e thoek it iftefibn B 13 122" 4 10
mount i ng porihiegincldng ehetgaidtd shaft fwithrinetod theemippdro portiotnthiatg adrehiradst 8gd fmod, a
reel body 2a arranged.so.as to have a clearance fromthe noynting portion
2¢c, and a | €§° PEFROBirsgiane dheiaisriegking of ﬁﬁaw@ﬂﬂ@ﬂwqm@w@%t PRHE 1 eel
body 2a. The,4e8 dgggg A | i tLk: i N i rior

t her eof , angJ i ts side %%ﬁa?gip é@%ﬁﬁowélg@%%ﬂﬁ‘?‘sﬁgﬁ@% F\lgt}{lgs]@dg%\r}%?ed by a
lid nmenber ZJubsitweacHitgunrggmriompreivents diSmgapendént dmthe ireptiort opposiod thehe r eel

body 2a,..a cylindrical. jgunti e r 2e that has a nounting flange and is
made of & ne‘%{’éﬁca?%mﬁg]ﬂﬁﬂgﬁsthﬁgs ?‘é%%ﬁbﬁévh%ﬁ%%%mmmww % he interior
thereof, a rftdbaghienein®e NRBitRAdxeé@®in. rotating the rotor 3, a lever brake
mechani sm 6 for braki ng rotation of the rotor 3 in a line reel-out

direction (reverdie & ipgpoipropatinganecbgaisinl efispigning redlckemdisgit¢ the exanpl e
Gt T A M T R AR

wth a spoo he rotor I'S "ma fglrrp e, iC

resin or a rekalphanlityiof sugioat @btiohsIhapes foRfed thetdd@ ahe alignsd dlong: anldxealr ot or 3
has a cylindrical portion 3a, .and a first armportion 3b and _a second arm

por ti on 3¢, Herhont Thggwide He8 ipmscitefealong the axid dirpgiegrofithwge shidhs i cal
portion 3a Stﬁro%ﬁh k8ld PRRARAG of MOﬂt&?ﬁonsgn& NG onfibr GRS ERES surface of

the guide shaft is entirely circumferentially supported by the plurality of support

portions. The position-restricting portion includes two annular grooves into which
two snap rings are fittable, whereby disengagement is prevented in a direction in

30  which the guide shaft is inserted and the opposite direction. In this case, portions of
the guide shaft prevent it from disengaging in both direction, and therefore, the
configuration is further simplified.

Preferably, a reciprocating mechanism of a spinning reel according to the
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surface of the cylindrical portion 3a that is on a front wall 3¢ si 8E3hasiza
sawt oot hed, reverse rotation-preventing bunp 31, which is part of a ’
paw -type one-way clutch 30 for transmtting rotation of the rotor 3 in a
line reel-out direction to the | ever brake nmechanism 6. At the center of
the front wall 3d of the Iindricallﬂ(gortion 3a, .a boss, 30 portjon 3f

having a t hriSERSRt REFYiosds fhe sppimedecl feaprspting gpehagismghereinithy singear 12,

which is desgédnestiidbes Hote{lﬁ’qﬁﬁn&ﬁ%&gﬁ?ﬁ{lﬁleﬁ%?ﬁlbf&E'&Qtilké?lix?c&ﬁ)eraﬁoﬁ’%jidh arm9 is

provi ded pivotably on the fore end c irst armportion 3b and the
f or e- end porrotagan of thehendlecopendamaxposubsiantigly, paflick topthe hansflenegatipnildes t he

fishing |ine_an he spool. 4. A~ L. - f~.a i The spool 4.is, for
exanpl e, of aﬁ%%@? %8‘%?3/6%%&%% 08}/8’5”%‘8%@? Blﬁdlgg mgrr@%teﬁ%qgn}g t;n%g"iirﬂ and a
metal . The spdekieAding iRk dasgRreh ibetsseen thedirtitiontof @dWpRer shafin I3thiddde t he
second armportion_3c of the rotor 3 and is nounted detachably and

nonr ot at abl yStiEtUFRr Fespiaing the suide phaticgsadrc sippliftedgn grarrdosndiiee t ouch

attachi ng- angds; %{g g:;ﬁﬁ nism 53. The spool 4 has a spool body 7 having
a bobbin trunﬁgtg)tgrtl oﬁr} a, fégﬁl arge dianeter front flange portion 51

attached onto t hePreferablyadeqimotating échhimembothiingtts tieknpativhgnthea, and a
front flange-securing nmenber 52 for securing the front flange portion 51 to

the spool bdBSFhanisqLEheysihe 2 M98 Inchdes i WoraY she dispesst sebetaillypor t i on
7a onto qghe IRY tcPBE K EfYa fP4ndht ihS i ' '

di aneter 10 ﬁ?ﬁi ndr i caﬁbgkiart ;%@%e?%ﬁﬁf%éﬁlﬁggg?a Itgafa\oﬁér)fr?g%ee\j@[tl h@t:u%%e

rear - end pordafitisworm sliedt; lbo bisemcdiaie geap dixed trthd svormrstiafh foritranemitahe cyl i nder
menber 7c attached.on.the inper peripher side .of the bobbjn trunk portion
7o The bobrPRUPS QRSP e S A BHE R arr o iR o EPRP BBy bul ar

| ar ger - smal lReordkidtatsd ﬁgﬁe@m‘iﬁﬁﬁﬁdﬁi&r bt &fagink Yhd W6 shafly 1RHIAS 8asa0r Ki ng
with, for exanple, a thin 15 sheet of alumnumalloy, titanium all oy,

stai nl ess alSEgturevy réainingthe gege shaft eande|simplificiiia tieverss cagn £ nechani sm 5
has, as .ghown.i I .g.master gear 11 that rotates with the handl e
shaf t lg%on?%CI%Cc%l%&hgc}%?ﬁgﬁsé 1is fixed, and a pinion gear 12 that neshes

with the master dJlmse drid otfibreobieny] featabgbipel® and adeindigebbyithe ppRedtt ed on t he
reel unit 2., The ﬁi nhgn gear 12 is forned tq have a cylindrical shape, and
a front 20 PBYFRUSR WD egaras apppreaktacthase skylpdra thatat Gpmdhe plloping dsiikedi ng

through the defj B VAR, 3€er i cb nEt@&rp\;vitﬁ the%&ehmraq‘wiké% gﬁ%ﬂ)‘%g jon 12a,

the rotor 3 is non-rotatably secured to the pinion gear y a nut 13. The
pi ni on gear pigfeired embadinishtofshppestddnventiohe reel unit 2 at its front

portion _and m d-portion by i 4 4h. T ihg 1l4a for the
front p@@ti on is attached o%ﬁ%&ﬁﬁ%%@ﬁ@ﬁr@%%ﬁ%#ace of the
mounting 25 menber 2e RMIHGB nbW 18 tROARCRARN dra®ingt WhideBtm Wakt of thidhe nut 13
is locked by a retainer 32. The retainer 32 is fixed by a'screwthat is

screw f ast erf@igiahdisclasyer ew hole forned in the front wall 3d. The |ever
br ake nmechani sm G;; g hown_i.n_ Figur.es and Fi qure 2. a, brake portion
OFR 8 B3R R e ViRF of SR 204 B fecapBe B

60 for braking rotatiron o
brake | ever c3@ efibotliptienadf thetprasgntdintentidnj pul ating braking force of the brake
portion 60, an auxiliary |lever 62 for operating the brake portion 60 to be

in a prédet er i ndd8WF AP AGrost-aecdionsl vigy pf hsspmginggeeldn aeogiange FHE et ake
e L o ISR e iyl R0 Dor o0 2
, Figure 3 is an enlarged cross-sectional view of the oscillating mechanism in
accordance with the present invention;
Figure 4 is a cross-sectional view of the oscillating mechanism in accordance
30  with the embodiment of the present invention taken along line IV-IV of Figure 1.
Figure 5 is a schematic perspective view showing a mounting structure of the

guide shaft in accordance with the embodiment of the present invention;

Figure 6 is a front view of the first and the second cam portions in accordance
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W ~~ n;~ . ~ 2v.a:; predeternined braking state and a pred8terhf beflss
brake releasing state by the auxiliary |l ever 62, and a soundi ng devi ce 65
(see Figure 2) that produces sound by reverse rotation of the rotor 3.
Configuration of Gscillating Mechanism5 The oscillating nmechanism 17 is,
as shown in Fj19 a device that causes a spool shaft 8, which is

res.3 .and 4 d
secured to t‘ﬁlé. g’ﬁc%}bogméetmPfg“e@é???’étrl,nwtnémﬁbvg back and forth so that the
spool 4 noves in ftifgreTaR® clisk-86dHoAR vid 8 R Girbt Al O BREN @R SdRidils ihS Of

gear-down type and has a gear nenber 15 that rotates in cooperation with
the master dsgerdance vathsihe gmbodinanept the present inesntipn visated slong liae 308l o6 haf t
direction irpiégre%ooperati on with rotation of the gear nenber 15, and a

gui de 19 that®guides the slider nenber 16 in a direction parallel to the
spool shaft. The Hgak SﬁEﬁbﬁﬂwﬂﬁsﬂrﬁiﬂgﬂhﬁﬁlﬁ@emm@ﬁ@hhn&ch)@P@mﬁl%n%afgﬁlgr eel
body 2a so a? to be rotatabl e arqund an axis substantially parallel to the

handl e shaf tSlatpin aggardgaes Witk Hisembpdimes pé theygressntinwentips; gear | 1b formed on
a shaft portion Ig; f: : . r i | pher al
rimof the gear rrlzv‘s1 gr IigQ?rheg?ﬁ%?Eeﬁ&ﬁgﬁ%@#%@o{?‘ﬁé%%@éhsg%’p%@? %gq{léﬁe

sl i der nenbelidéGmembaranditikegeanitcmbar cfitive Bdcild@ingngechaiismdh acoandapot vitan 21a

and a secong cambgénrti on tﬁlb protrudi.ng toward the slider nember 16. As
shown in Fi ghf fimgnt ¢f the RegSent IRYeRtiet,y st cam portion 21 a protrudes
toward tge sl i derp;Bmeneris 4 Brabh 9RBwAing klerelMORsHAS bitRReRAMH fbndor@ed I s
| ocated radially 20 nore ogrt_\%/ar.d thgn tr?e sesckgéld caer:n poritoi n 21%. Tlﬂe
second cam gset ngmberldndiryekingdistantd oflthyslideensmber;wi dt h as that of the

hetirar Do poriBlsta S Rut il BN aTE Pl ForbRt o P la iR Pui e,
toward the s mdeitingasioetirelél thdgiidé Rl infastor@a¥e RAM dndthe? dmBodifhent of the

dianetrically outside engaging surface 24a of the first camportion 21 a
has a 25 serf'eSeAt@Vei%®hape whil e an inner engaging surface 24b has a

engag! nasur f ace e 1256 bRkl pbAbRBTe bABEDL BRGIES Souhlle
second cam pombumingZiinctnasofahe puideshdfibin ast@pench adihngillanbtheneabodigest ghd,

while an insjde en argvi ng surface 25b has a linear shape. Both of the ends
of the insi d&°BREIYIHEIEf ace 25b are slightly 30 rounded. The second cam

portion 21b protr f.1: £l for-ToWoTole & t d the
slider nenber 16 Ilqgﬁg lgﬁge%%m{ersngﬁ%%%%&%g%& cam %‘rd%dlgggsl:?%‘f@g’ %ﬁg’q’%b are
formed at t hemsetmgsimcund efitbapgiide shpdsintaconmdamre whth gidiamothentrebodifmentldfe
slider nz'%rrbe%{] 16 i%sugpor_t ed by the guide 19 so that it can reciprocate in
10 ?r = . ROPESemMIpVeplions; 54 an axial direction parallel to the spool
shaft 8. The slidgpurdenhies pdfial Goseebi@il VRw TR thRofse @M tRfe JsbBlaBRPOl shaft
8 non-rotatably and axially imovably by two flat head screws 18. The guide
19 has, as %@%ﬁmﬁlﬁ ipjagenréancg wathgtill anether embodimientet oy prcgent Bweftionead on an
upper portion of . I / . nd i de portion .34 arranged at
t he bottom of theﬁlglgrgllgg%%gl%%§&$ﬂlgﬁg ?er%vsﬁﬁtégFg‘égg%?Wgﬁeg mﬁ%tmfgormed on an
upper inner msadhbniei ih Recorésice badyth embadiment of Mgt 4 ddckenabayg tihexhid
menber 2d S'gf\‘? gnd contacts slidingly with a guiding piece 16a so that the
slider enbetY PEEIRTGInd8E in the spool shaft direction. 10 The second

gui de portion 34 J I t shaft
B The gui de. shart B35 a4 Ge R herspecfil HRARRARE R 1o b3, SRR

ci r cunf er enta mburgimgfstroeturentfi thhgade staafrie accomddrce patht stittrandtheaadbadimedt wal |
portion 38 ?{-é the reel body 2a. The rear wall portion 37 and the md wall
portion 38 HAYRCSHY SHGAUMLI es 37a and 38a (exanpl es of support portion)
formed therein for bREAIUESOBIERIPTIONIOF PAESPREFERR EPAMBOISIVMAUEE Shaf t
35 is inserted fromthe through hole 37a. The guide shaft 35 passes through
a throud® hol e 16@ldctadrambadimentsyof the ppisentdnveBbionfvill hewdicicdplained ity 16 t hat

rotrudes dowaward nd furth t.hy ough a.through.hal.e 38a, .so as to be
ﬁount ed ont 6 FHE i egaadi}“%ga% gb@é? ?}%@Bfinlt%ﬂé’f’f‘%k&ﬁh%dﬂ thear f‘O%“Stg s mount ed
into the i ntdi‘d‘dl&ﬁrdlhaﬁth@fdﬂ%ﬁliné)ﬁ&)tréﬁt%lf SN EMBodifRhts of the i85S Ention

e

circunferential surface of the gui shaft 35 that faces a fraont side
is provided for illustration only, and not for the purpose of limiting the invention as
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wal | surface 38b of the mid wall portion 38 (which is a surfacgjdp i &5
side fromwhere the guide shaft is inserted) has an annul ar groove 3b5a
formed thereon, which serve as a position restricting portion. On the
annul ar groove 35a, an E-shaped snap ring 36 is attached, by which the

gui de shaft % I s, prevented.fromdi sengagi.ng. The 25 fore end of the guide
shaft 35 is ?‘89@@( 4pp e@ié@%ﬁ?rﬁgﬁﬁlgeﬁ’ﬁﬁgﬁ’&&cont act with a fore-end wall
portion 39 (an exaphcoifidhgigosi tioning projection) formed in front of
the md wall portion 38 of the reel body 2a. In other words, the fore-end
wal | portion 39 pkeniaking rechin apgpidenestith a $isst embadligienbolfhgipragentn an

i nsertion di. | : he E ed, snap._.ri 3 revents.i om,.

di sengagi ng 1#§&§0&%%§€%Osﬁogzggﬁgfg@ée %’ols? ﬁeeveﬁ }‘%5@? ef%%a%jwneétf{s{élr? gt%r/“enaki ng
contact it hardwid o firendxisKddonsetht 1digithdias BRbtiaf oft hshifirodalThe peinhingn 38.
When the retaining, structure of this kind is enployed, the guide shaft 35
can be prevél Reldacindes rﬁrﬁlé‘éﬁéﬁ prigedwith atheadle ls H%i@"e'fvjthéhlﬁﬁ}llm%@d 36233t ached
to the annuligfotible dfudd the frdlhisHt AANE 355 4 APRARIQ fanidd 1ihard® | ONOET
necessary to use conplicated structures such as aretain menber fixed by
a screw to preugskindiemeofithgeoens. Thus, retaining structure for the guide
shaft 35 can be sinplified.. Mreo , since the need for_attaching a

retai ner nenber heftrﬁfé “F‘Egrls gradg ﬂg%’é@‘laﬂlﬂi%lasﬁmhghce‘leﬁlﬁi HQF&?T u?lﬁ%%éi)%ce for
5 mount g tiGuitiak 3bARh FRARAHiIAIRARES el RESRAGAAY SURHLEIAE rGRBSAI 8 nts I

designing the reel "unit shown in Figure 7, a first cam engagdi ng sl ot

22a and a seae@ngedrmshghgiorclsiranceRim thehmeintingposon Acehnyd elegapgdiant® f i r st
cam portion 21 a.and the secaond.c rtion 21b of .t he a nber 15, are
formed on a cé)fllaee‘:tlfl%gg %?ur{%ﬁlg p?ﬁfod’eaig%tﬁr%%]_el?o &4t @F%%ES@%@%B%“ gear
menber 15. Engrhgesmuiitiog spdee i iheshtefanthpebt, hadits dida pattidn hiaead being.

cam engagi ng sl ot 22a and engagenent of the second cam portion 21b and the

second cam eReRinedp spvepathby @ lifl mestben 24 (g5h Figveesd? ahafin the Slosly speed
Formed .t HoVEinof e GRIBSRIAT DRlialRodinatilnfth: o8 o LAY IR € 1 ©

paral | el to fltdnge niot Atnizale of hafdtaldx ounfedt he gear nenber 15. The flat head

screws 18 are screwed fr the lid nmber 2d sjde, ich is on the left
hand side in Fi gﬁ@faﬁ?ltbpﬂﬁaﬁw essidhe ingerior thergqtog ot liveécr ews 18 are

di sposed at S ' nevd L G ;
bored-t hrougrﬁ&glgnn%%gjg%fg?%%ﬁ rgg\%ﬁgﬁz.a 20 %g%%gns%ﬁ%ﬂéﬁls%ﬁoggﬁakﬁgﬁgtg}wﬁG i's

thus fixed tod thewoteBaola lpleatdd-Bt diredtino (teverme raaton) cndrantdsallgting he

cam engagi n oave .22 i s hored therethrough, t | i der nber 16 Jj
Feint o " Ty RRYE sBEpDnels b frelptiaRhe e i TS OF TR e TR 0o Fer
-menber 16 i LafRbdid RitASHTA ool g ef ore, the cam engagi ng groove 22 is not
easily deforned even when pressed by the cam 21. For this reason, even when

the bored 25 t hr dighowahiemgaephiprgrenple, 2 syrtketisesin gea nietel andiss| i der

nber 16, QL. . ) g e 51
fromthe. gedbakBhE@BBYE Lo B JURRRGSS THERNEL S B 4 BabRGR TeRR0D. Badd 555"
extends, as fabomn gontidr uare] Bsecomd &nf parsibn A otlYdf Whick atd provided hagadal to

t he shaft axis X of t'hai spool_ shaft 8; the slots have synmetrical 30 shapes
with reggectofils phadrsyl portion;da sgas inepposecachofkss € he HMFGFHTUMIEIRECYi rect i on

I n which th%uffﬁéé&ftﬁé‘%dﬁg@gﬁ?%ﬂﬁgx Z%atH}itHQE{‘]ia%ﬁt o 3A M0 A REQLS G, Both

slots 22a and 22b a ymet ri cal apes wth respect to a seéond
axi s X1, whireversesrotativhggorating burhpd1 fwhish ispartsoflpasidyraseiway ¢lhicbdgh t he

rotation s h%lt ﬁ%irllsltti?lfg'rcgtgt?o Sfthe g(ﬁglp T zil' ]511'16 r]é%l—out%?regtio?n_ to the fe'ver' l‘;all%é -
mechanism 6. At the center of the front wall 3d of the cylindrical portion 3a, a boss
30  portion 3f having a through hole 3e is formed. A spool shaft 8 and a pinion gear 12,
which is described later, pass through the through hole 3e. A bail arm 9 is provided
pivotably on the fore end of the first arm portion 3b and the fore-end portion of the

second arm portion 3c¢. This bail arm 9 guides the fishing line onto the spool 4.
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L ¢ LUG The first cam engagi ng slot 22a has a length greater t'r@?@mutpag ?fﬂ"
t he second canengagi ng slot 22b along the direction orthogonal to t’he"“spo“t")"lJ
shaft 8 because the first cam engagi ng sl ot 22a needs to engage with the
first camportion 21 a. The first camengagi ng slot 22a includes first

sem circul ar portjons 26a forned at both ends of the axis, orthogonal to the
spool shaft 8, fi’héetSPBép‘g’ﬁ %éeWI?IF’ons?‘}Q@BQFW eé’éaé@ BlaB%neg‘ﬁcaved
slightly outyamdtiy rdstuomdtahBethi. "8e sPEST ik abbth @ HRAIdh MRS ik BaAnt ﬁ%‘i’ﬁf)ﬁll’aﬁ he
second axis, "and first inclined portions 26¢ fornmed so as to Incline and be
concaved sl iagdtthesesondanmuipgrtion 36 of thatrotond agdjs mamtalvetaphaldyahd god-r om t he

first opposin rti.ong 26b.t rd nter of th | ot. 22a ng these,
the 10 fi rstrog‘é%?%%ortgﬁfoar? ¢ %Pf‘ﬁ%ﬁ%@%ﬁa’ 1t$ﬁ¢0n|eitpgc§r1 %fﬁ(é‘agfé"ﬁ@d"ﬂgfﬁn@}l s 26b
shoul d be Suﬁéb}ﬁﬂi@ﬁeﬁ.f[mtst&lei HdsaSho6laBdp 9 Hak B8 adbbBbRAAMKRHIRNRAGE
~therewith. Mre specifically, the first semcircular portions 26a and the
first opposilagedimaterfion flangapasen Hbettashed pitg thectore-ensl pratiswed the bebhiar
shapes or slj.ght c o - fir i.Clrcular rtiQns 26a and
the first or}pomﬂng por %ﬁgﬁ?gﬁﬁ% S%-%E}nﬁ%%@be%t%?e@rngu%l}%%ggrpnﬁ%e}lggorti ons
from t he boundieny5bettheepool bedy 7.r She ppbbodyy RRrhdé GNihdAG) bablsin thaakf i r st
inclined portions_26¢c toward the first inclined portions 26¢ engage wth

the first cdPPpY {3 gHo the opterpeapharz ok whish fishinedine is wound. phgae dameteract or

regardi ng tre¥ehiodssRepei 74 1‘ A EmENRS _ gagi ng
sl ot 22b incclaludes: gecgﬁdi@eplrﬁl?lfeg?& ar porti oﬁlhgjrgaff-ﬁg%oﬁgﬁrre eg}t?dggg?h ends
of the axis tiunkeostiat Taagnd lreintqyoal lcybinddr imeBnts:o 7asttdchedan thedmsarpktigherali anet er

than the firs i ci,ncul ar. por.tign 26a; second opposing portions 27b
formed paral¥ q‘%é‘%{b&’l‘?h}’%ﬁm‘f‘% the second semicircular portion 27a and

ext endi ng t owar d tHecbBRAAGkIPoForFa ardtHe SQRAYIRidnY drb AfhuRR 1hicNSnA e _
formed parallel to each other and orthogonall'y intersecting the second axis
XI at both glugkstags conprongals dregralty &rxied b3 prss-aoriing bth; foelekamaplespthithat  t he

datond o s SrsR AR AR R o g BRI by BRl bR O W

i nclined porti onsPeaotof d6ve freochisni 6 has) @l sierd indFigurd 1¢a haver sewe 1 ghmpes
t hat the engagi ng ,surfﬁce 25b of the second cam Eorti on 21b can al ways

engage t her Qe Witlethe haadle shpdlgl Gepte uhmchdhe handle iy feeds prdsa pisiom gser 13 on 21
a i s engage i o e j t he
Second oppocr Rabihet itk tchact) EATE ERMIMCSHA 1 oty SRR PR, o
t han t he w dttl voit 2 HEheginiongearddip fortied o Rdvetn cylinérigd phapk, ades fodntt he fir st

inclined portions 26c at_.one side and one of the second incline rtions
27c at tfle PgTon e ﬂé’%?f}dﬂao‘ﬁ%g Sha9poLs tde,nassing reughdbearodidisls e
second axi s 34i) thesﬂéﬂfrt@'Witl@]tﬂié/ﬁ‘@ﬂ‘@Hi&Plﬁ[ ﬂr%'rbﬁ»?@'ié/nér@fcﬂeﬁﬁbl%ﬁé’dﬁréﬂ% l'ength

from engagi ng surface 24a of the first camportion 21 a to e engagi ng
surface 25b th¢ pinfan geet bhbly 8 ant PorTheginien lgearTiids estetablyrsepportst] onlike feel st cam

portion 21 t. first. cam engaging,sl,ot .22a sw s.pver to.the
engagenent (qﬁ)f“?t%%t 1@316061%Bgélg%ag%wg-gﬁmf%}yﬁan%@43&1}%?{%&(: ﬁ‘i@?‘?&géllﬁﬁ sl ot
22b, so t hatfor thedtdnopetiony it@bhdd ortd thedBidr clreMBRIent? shiFade VTR hehting

reci procating |jnear notion of the s|lider nmenber 16; consequently, the

spool 4 PeciBrBeArEsWhich inkoapeanentofthe regkpwit k. Thenet, 13tintodsedprrti on of
conversion f QM %,a'ﬁ“h@fé?zlinéf%tz'i?ﬂx%@b}% fgdr?&'%a%s! é?:ge\m?&s'te%%m L& gh- speed
camresulting fromengagenent of thefirst camengagi ng sP80°%5%a and the
first cam pdwils oomad iratht fi@ht wsll pdsi ti oned radially outwardly is greater
than that in the gl Qqw speed camresulting from engagenent of the second cam
portion 21b and tﬂ@ %@6@%‘3%@%&8&% asSISB?WfZZbEgFﬁS liawd & 1%5§O%I§’fa_kﬁe
rotational mRHGNEERR bR&iGAOWELL 88 tHetbRr 8 iﬁr? i@ ?ee?—loﬁﬁ?lrc%cﬁoﬁ',rﬂ BrakdReldnear
notion by switching between the two types of cans as follows; engagenent
Wit h t héohi ¢H-fepadiustingrant aleaspudtngdralting forcadfahe brakk ppowntGOpasaukiliaegr ees
forward and . bac rd fromboth ends .of the slider nmenmher 16's traveling
range, in wif&h %?A’?%eraﬁ@g%b%‘éfa‘?%lﬁoqlﬂ%ﬁé f9 brein 1R¥stdrmyged raking jfatfer eas

engagenent WollRpfif€63 kWrSRe e A8 1bak %I iRhA%ciin QAL RRRIacRATHdh 8RS 45
degrees forward and backward in the md range, in which the traveling speed
i s high. | nmemtingeartiop¥ena brifje gerientb4baectFigre 2 thas carchamsvitehed betwzen a t akes
pl ace, by the 20 provision of the first inclined portions 26¢c where the gap
t her ebet ween narrows, the 9




travel i ng distance is increased as the slider noves toward both é%&srgf‘ lzﬁjef
traveling range so that uniformlinear notion can be nmintai ned. Reel

Handi ng and Operation Wen casting, the bail arm9 is flipped over to a

| i ne-rel easing posture while 25 fishing line is being hooked with the index
finger. Wen retrievi f.ishing lLine, the bail arm9.is flipped over to a
line-retri e\ﬂrﬁ%tmlf“ﬁﬂg'?kl%at@?e at"‘ﬂlas?r‘?:%m‘? rPrakis f‘ﬁlﬂ%mﬂt&r]i’glﬂée PXATY ot at ed
in the |ine jeegle2 Mdl §RGHINGNevicHB5 (R F4Rirk 5) thhBReMidet Schuliby QU he handl e
shaft 10 and the master gear 11 to the pinion gear 12. The forque

transnmitted wtatiphef Bienpon3gear 12 is then transmtted 30 to the rotor 3 via
the front portion-1 of..th I i on ar 12. Meanwhil e, acconpani ed by
nCor?‘z?g%tmnon o%ff%,cﬁ}fzﬁ%g %ﬁ{za

rotation of the mas gear "H¥%ber 15 of the oscillati ng

nmechani sm 17 t hatThesblating tleclidd@sntl1 7 K¢ agdivnlad IFidueésd afl 4, Aceoicdigl y, the
rotation is transmtted to the slider nenber 16 by either one of the 14 a
d ~t> ~ "~ joaugss aspoqgl shat §; whichansesuredite thezpoel 4ot its pantendo movebagkiandt he

slider nmenb kor t Lal: difecti . f I
Shatt g 1 n PR So URF IR BER AR Il b ihedticBhof (TS ful AL ARaERPR
16 has r et urafedafdom gpé endvaasth grasiveinbar 1 Dthat witdlegiaTbbpedationtwieh fhier st and
t he second cam ortipngsﬁ&a and 21b are located in an upper position and

a

. el
the spool i SPPYEHH af SAOGHTETPRREPilom reaiiraentes iRiasPedhirt dBRCtioniB first cam
portion 44l aobperdfiod Qﬁh%’c@ﬁ(}@?bﬂhe %Eéﬁ%éﬂ%er R9Sddd! aoéwidé)P ﬁ%ﬁﬁéesftﬁ@?&%eg st

sem circular portions 26a of the Tirst cam engagihg sl ot

st at e, travehémberdiosnaniirsction gard]el whibeepool abieft.i ng di stance L is a traveling

di stance fromthe.center of the. gear nber 15 to t sl i.der nber, 16
long he Tore. TorEEeRbet (i BiRncih el Rt of herio it RafPe 1 | s
rotated in tdegolatddee &186hd amaxds Ei@BIanAMNy pdrfll EPthe WBANE khakd] ¢, Of1Rd &&r Cl OCkwi se
of Figure 9, as indicated by arrow Y ng ure 9 depicts change i n engagenent

state at evdpgmberdognesass wish atdrign geammid bifomied apemshafimettion 118 of gheamesteroo
e o o o XA okl PO 0L . A8 SEREELS AP Rl gdneL L on
cam thereof opposing the slider member 16 is provided with a cam 21 having a first cam
portion 21a and a second cam portion 21b protruding toward the slider member 16.
As shown in Figures 3, 4, 6, and 7, the first cam portion 21a protrudes toward
the slider member 16 from a side face of the gear member 15 and is located radially
20 more outward than the second cam portion 21b. The second cam portion 21b has
substantially the same width as that of the first cam portion 21a, and a slightly shorter
radial length than that of the first cam portion 21a. The second cam portion 21b
protrudes further toward the slider member 16 than the first cam portion 21a. A
diametrically outside engaging surface 24a of the first cam portion 21a has a
25  semicircular shape while an inner engaging surface 24b has a concaved circular
surface that is larger in diameter than that of the engaging surface 24a. A
diametrically outside engaging surface 25a of the second cam portion 21b has a
triangular shape having a rounded fore end, while an inside engaging surface 25b has
a linear shape. Both of the ends of the inside engaging surface 25b are slightly
30 rounded. The second cam portion 21b protrudes further from the first cam portion
21a toward the slider member 16 in a step-wise manner. Both cam portions 21a and

21b are formed at the same circumferential position on the gear member 15.

The slider member 16 is supported by the guide 19 so that it can reciprocate in

10
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engagi ng slot 22b so as to reduce the traveling speed relative tg #otation,
Specifically, when the gear nenber 15 starts to rotate fromthe position
shown in Figure 9(a), at which the slider nmenber 16 is at the md position

inits traveling range, the first camportion 21 a gradually di sengages

fromthe first ¢ engagi n of 22a; then, the 20 second cam portion 21b
becomes engdged’ ﬁ\irﬁ&ﬁwgaag@gi#&hg ShRO% %&b@n’&hesﬁ@f” Vran erzr;]??dl.S ﬁg‘iuﬁij{rpﬁ ° sl ow
speed cam tib& @EGEHNGoSIWhEABH0ATBaBb]Y AR KEARNFNEAADIR Wy itve Ha2AdndPr esses
t he second cam egl%agl ng slot 22b, thus graduall'y noving the slider nmenber

16 backwar dSSCICH$ when the gear rotates to a 45-degree rotational

position shown i I gur e o(f h i st rtion 21 a CONEeS
engaged with t hen];}#ér ?‘{eolpg[z)lgassi a(nSgSi’B‘é’%t“?g{é“E%t? ag-,?”_’;‘f Eéﬁrsftig}ns ep(%?gﬁ%ngﬁgtg)ap%% sl ot

22a, and susiangar ippehpation pebd restbode3atid Ngcbidgniddportiog ag aireited of thehe
first cam p;)rtion ,gl a and the first camengagi ng slot 22a, the first cam
portion 21 @PrELAdhe fegkbadyi@er menber 16 to nmove. Specifically, at the

45-degree rotati Oﬂﬁlfhr?lg%ﬁ]{iasé.p}gfehééxb% fofindd Pt frmePWhil 611HB%ed) he) hpe sl ow

speed camto the 30 cam takes pl ac e engagi ng surface
24a of the fsorasto patrupotawandtt2zlidanenbadelsidd dnd dcohctistidinglyreith agaidingr t i on

26c of the fi.rst cam.engaqi. sl o a, pressi the sljder nenber 16. This
first incli r3eeIEreP gt g@%ﬁiﬁgrsmgﬂg?r K ﬁgﬂe‘iﬁ}'ﬂgé@oiﬁhat¢%fecflﬂ’é gap

gradual Iy narr owsrh@@@bdd@ﬁ&fﬁafr@orh%h@s d MNE 408 BfarfRE Birflied D hB8pdnr (1

S 9n-it E. _:y CL~J traveling speed at a uniformspeed relative to rotation

of the gear shefiferlheBuideishaft 3% isi supportdd at dae lavatiorsrofiits onter pireinnfetential t he

d of | Y hi . it h
| noF gur e o(bfeq WV ER VAR ap UGy G R PorkBR a5 P s g e "

comes into cont acthewedrtwillhsorfib 37 a€dihc@mgagillN®red 08 BAR (Bhddgiahsles the
engagi ng surfai:e 25b of the second cam portion 21b comes into contact with

the second A ShgagMPFsof seppepiporiien)dp@inddhersindor de avitkeshaliph typashese
movenments, (heeRIREl AYdS Martess 2mired frBl{i’ﬁE% gﬁtg{ﬁa@ﬁ §2: r’ltﬂe%}hcfe]sjﬂaﬁ 35 In

contact with thé seco cam engagi ng sl o I mes. I's reduces
chattering gfasgehérebghiethromphiiete 6 foheed inta guidevsibs 16bObfhgilider hembhows

change in trgvelin sitions of e sl |der mepber, 16 en the gear rotates
one revol uti@ﬁﬁatlmgtﬁ?%ﬁ%w%’?rdkﬁ%&&éﬁhﬁ ughstl Oﬂlglb%_@gggﬁé%%@/gﬁ ng
di stances L ffurdtbiforith u@%em%qua._ ?‘:ﬁeo{iﬁ&ﬂg}tﬁ;@gﬁigg SpAEYS is‘?ﬁbun‘f\%ﬁéh etth

hori zontal axis represents rotational poSiti of the gear r 15 from
t he rear nostinjgust ¢f thereekbedyclnivenitiermear, the travel i ng stroke of the spool

here is.set to be.15 mm . The.rotatiopal positio i,n range of..from 270

degr ees @o 360 dgrd}eeoélée%ﬁ&mfef??t“éf ﬂﬁfage Eﬂééﬁﬁgﬁ}d&éﬁ]% Hhat ?z}cﬁ%%&f)ﬂtgﬂgepeeds of

the slider neitbaifalé3ehenthi nid WANGoSHES3 StHMeh is A sTHIW & Hfar bide e

conventi onal gear-down tyﬁg.e oscil 'ati ng nechani sm usi nhg engagenent pin,
g

this graph prisaetegugdeshalt iansaedbhaspgtanpplar greope ddscformedihetropewhicht he

raph is al I ol . Thet ef qr. f | i ne can
e T ot oved F1°48 8 doBBBh ot EbE Mo T Safinuib b R i Bopli M 0°, PO
rear end posirg Xnis iattadhbé, Hyrehieh tlrguidahef 36 hepengag figmslidehaagng Stheof t he

SEcond SAM RELLLAN AT, COMEa,0L0 Contart W DL e relined ST a5, 7 o

fore-end wall portion 39 (an example of the positioning projection) formed in front of
the mid wall portion 38 of the reel body 2a. In other words, the fore-end wall portion
39 prevents the guide shaft 35 from disengaging in an insertion direction, and the E-
shaped snap ring 36 prevents it from disengaging in a direction opposite to the

30 insertion direction by making contact with the front side wall surface 38b of the mid
wall portion 38.

When the retaining structure of this kind is employed, the guide shaft 35 can

be prevented from disengaging with the E-shaped snap ring 36 attached to the annular
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menber 16 to nove forward. At this nonent, the engagi ng surface 24 bf2iihe
first 25 camportion 2la is engaged with the first cam engagi ng slot 22a.
Therefore, until the process returns fromFigure 9(k) to Figure (~, the
first camportion 21 a engages vvith the first cam engagi ng sl ot 22a, rmvi ng

t he slider nenber, 16 e h| eed camrelative tp rotatio

when’ T bachi oSS dtRisEte DR PN REERETD SR Pl crted yiRb R of e

sl ow speed mmalmﬁﬁﬁﬁeuméh byag&@wwgfmmmgéyemeﬁﬂ Bk, RRchis® the second
cam engagi ng slot 22b, is used to nove the sli nber 16. Hefein, the

sl ow speed cHfFiuse %ﬁﬁﬂecgl@iﬁ shaft3A cambe S@Phﬁ@dgéd%&ows Sd@gtlw@eﬂ émaard and
rearward f r % %al@glsﬂ'ﬂélhgé} ﬂttmk ljegr [+ re&punltsi)ls [5; lmlna d ?he % ed in a
e ei‘t her

range out si owar moresver hen eproyl ng t he

high 16 5 moun‘tmg tile retdiner nrddibbr Bmﬁsﬁmﬂtcebshﬁy fédh&ﬁlglcﬂﬁdtiaﬂﬁﬂmportl on 26¢
of the first camen](i;agl ng .slot 22a is used to maintain uniformlinear
noti on. As a(ieF‘&Eﬂgtt ceek¥nit e near uniformlinear notion is achieved as a

whol e. For this r@m@n15%92;%%29%%_%%%%&%%%& DeedoRRyed With a

sinple configuration usin e reduci ng
t ransm ssi orengagsg slon22ig dilti chorspestivele engage td fitetr carepdraon 26a arsl the xednd 0 t he

spool shaft 8 at ocations with t f| at head scr sandw chi ng t he
cam engagi ngcaa’r%b‘én%gb ﬁh%ggqun&%?b% P forged onags %F%%%‘Eﬁgl %e spool
shaft 8 90 thahbért1s tﬁﬁ'@%b%@tﬁé&ﬁ&%ﬁb@@ﬂi b&%ﬁg&ﬂ&%@% AsG%hm f5684 di nal y,

t he cam engagi ng groove 22 does not easil orm even when pressed by the
cam 21. For Zlkiagd ﬂl:i’afsféwaﬂb@@ﬂmmg@&ptﬂﬁaan@ﬁmaggsﬁdwfﬂ& sefdridodasmportibn om t he

gear nenber der member an.be r ced eve t he

bor ed- t hr oug%%catg% %ensf ot ncgamg‘F%%gﬁojtggg ‘F%\??Sd% ﬁp?eiﬁleca@ ?I\éygarsq%rrber 16.
Fur t her nor e,spb&taiusg ecpbctiva®y. gui de shaft 35, which guides the slider menber
16, chattering of the slider nenber 16 is reduced and the slider nenber 16
is snoothly gui dedcamengaging greave Thevhiel e threagh-bgw, isdopned/iathegider om

di sengagisng finBerys o 32(5 tdx ﬁg&ﬂﬁﬂhﬂcﬁ & L}fapzﬁle!l {5RE Hté\%)&ldéh?.ﬁ%& s th the

E- shaped snap ring e annul ar ‘groov efore, it is
unnecessary geer msmbmolﬂ:l']‘keafmﬂezﬁisrcmw&ee&e s«:tehec&ﬁoﬁﬁhﬁlﬂ&[enmmemle;fl xed by

screws for preventin i.senga Thus, retaining struc or the

gui de_shaf t I e ﬁgqﬁlﬁng derkﬁ%tg%?“ pto t[igsms’hé&ag%% 3 hopd o
retainer nengefre afspbdlf af GRh Rk | '%Iﬁ@\‘}

provi di ng 20 S?he m)ur?tl ng Ssnggmﬁﬁggg%%mbﬁ IBc ldmgggﬁégoooﬁgtte?]glg sin
desi gni ng a gaseéngaging gr@vké2. enbodi nment s (a) The foregm ng enbodi nent
describ an exanpl e i hth ft, 3 d fromthe rear,
but the%gresent i VAN eq%%gﬁ%lmﬁg’ ﬁ';g)téfs hust%‘eéiég qpﬂo ﬁ% A0 gui de shaf t
35 is inser tigéhtiohmvéhtholisOiie cain- ér@@gﬁ%@bovEQﬁ iE¥REPHRret@OuS) G sIer | N
Figure 11, it is possible to support the outer circunferential surface of

t he gui de snawb%%byrqu@rqeﬁbwwpﬁ@l shaBeandtihe relajive stremath pﬁtmersbdem d val |

or i on 37 anaradtTRRhl el e, ThcoknBind Gy il oot b PRI oo b o

to prevent tdeforgied deersivhéit pr3§seﬂ by pheldagre MY aPortlisirGasbhevied gt t}mbodw-ectl on
by the botto of the sug)portl hole 37¢. In 30 this case, the annul ar
groove FBa itQrongh (UR-CHRAFRBETOAYRA2 isinreYifedinghe plider Wﬁ?bﬁéééisflh@lpﬁgs@eﬁ‘éar

here Tt 1o RESR SRRl A R ORL LR e R R e SR P e
snap ring; byembirdl.
Both slots 22a and 22b extends, as shown in Figure 8, in a first axis Y1
direction orthogonal to the shaft axis X of the spool shaft 8; the slots have symmetrical
30  shapes with respect to the first axis Y1 and are formed to align in the direction in which
the first and the second cam portions 21a and 21b protrude. Both slots 22a and 22b
also have symmetrical shapes with respect to a second axis X1, which is orthogonal to

the first axis Y1 and passing through the rotation shaft axis of the gear member 15.
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D ann

di sengagenent of the guide shaft 35 in a direction opposite to the FLd 20T
insertion direction is 17 ~E'', ~r ~ ~ 2~ prevented. (b) In the

f oregoi ng enbodi nent, the E-shaped snap ring is enployed as a retainer
menber. However, the retainer nmenber nay be other kinds of retaining rings,

such as a C-shaped snap rin Lpspfar, as.t he n be fitted into the

annul ar groo@?%rgtd‘f\?m g&?gllng%gg 22?1@%? fepethigy eé%%‘?,tgg qféfﬂea%eﬁ?ﬂfgﬁ%ri ng 40
nmay be used drigaging Slof 270EENPMcRIBREDorthdFBhA to We'sBodlhk 8 bRalukPiHe felyape. In
t he enbodi nent shown in Figure 12, the annular groove 35a is formed on the
outer ci rcurfagr EREiaE s Pianeeds Fmengpge withahe fisheans perdiondla. surface 37b of
the rear wall pory i ! remwhere it 1s.in ted). Thus,
the | ocation o1|‘O tﬁ%@ﬁﬁ%ﬁ&%ﬁ%@\?@&?{gglﬁr?glildce%glrséﬁff/m Cbr%lg?ﬁ or%orilsnsgf ar)the

| ocati on 510 foanabatdbosieids o€ thefaxis crthooridl @ tictshodl shslp ROfifst Sigpoking pottioe shaft

35 that is oi)q%gfsite to where it is inserted. (c) In the foregoing

embodi ment, opped 19 asrie pe spnared sighHy puiverdindnhigdirshsemtciichar annul ar
groove, but Jt+ f ] ; i I

Padi al 1y paderOBACHToERY BOMCA By b Erd AR P pooh ERE BIDBTE oy
be 15 prevenndhempdibesentavad)slightly caxearglysuclattapthictgap nirrdowd gratiiedlyrfegul at i ng
hole. (d) In_the foregoing.enhodi nent,  di sengagenent.  is prevented by the
retai ner ne%%?lrsit AR %’%‘i"}rggzcﬁgitﬂwargﬁb%%‘?ntt@ ng“‘?ﬁ%trz@a'_c R the _

i nsertedio bursi dendiSirdPa okl s DBa RERINE HrstHppSHIRBGTBA 240 \hBRldbedufipCt i ons by
the position-restricting portion. For exanple, as shown in Figure 13,

annul ar gr ochepes3Bat tagfirsBeim penjiohd 1 £ doesatbt engagn tiRBewith. eMous specificaient i al
surface faci front, sid syrface 37b of the rear wal] portion 37
and a circur gFﬁeslen ?néllmrgltl}ra]f%ocrgm\?,\sgicdar?ﬂgtﬂﬁegﬁlisg%qpoglinéé’oa&nﬁ ‘iglﬂflf’ 8% 38c of the

md wall pordecesarilgmdedtoivapabcifonap shipedsr EhieolRvéd §Hapek. i THedikthe annul ar
groove 35a and 35b., In this case, it becones unnecessary to provide a
structure fcEMGECH4spAKoN 26%and the firy gaposrag Partionss36blmax breinfany st ng

enbodi t, a ; [ [ [ .S . J: . an
exanpl g?l I%butsﬁ%l e g}lg?\éﬁlto ?ﬁ@gﬁtﬁ?gh&ﬁ&a? gﬁg@gﬁ@?g@gﬁ@%@@@é&%@% afql?/lpe
osci | | ati ng thetisnickimed pdrabey 26otgwhnl the st @sclihdd partiodH26caamgageivith diei Ng
mechani sm 106 j s a nechani smfor reciprogcating in a forward and backward
di rections ﬁéﬁo‘@m PETIGR £ 1% £50 i HERS (BETeOb1oH8 TRPOREIOITe L ABRAPVENS t o
center througRefofdhadid®altaftes T6.(Not shown) to reciprocates the spool in
the sanme direction. The oscillating mechanism 106 has a worm shaft 120
arranged bel ow antheggeeid eam-engaging sbypadb irshafes: stddd semidirabar pogivoe 274 21

[ int f kwar.d, di t] | th haft 120,
To "or 2 Ciiome Rt B0 of BGHR S A bR BT e R o9 6 WHBP HONor m
shaft 120, afignétepthgsl iesistRididirchfaddorth 26338Rcant Shpdsinkhertins 9¢b fomirger 121

in the spool shaft direction. The wormshaft 120 has intersecting spiral
grooves 120zPaFallehioreagh ofhes framt the seoond semisiredes partien? Tard exgmdinggowerlr end

of the worm i ri: 7a 1.5, fd i nted to
t.he rear m|tﬁgg%’$’¥‘ﬁ}%% s ﬁ&ﬁ%%égo%ﬁ&[chg&f :ré&ésln ctfﬂ}éllrleed%a?ﬂgei goeié:agn HE}eari ng
117b is fittand orthagorially imtuntdihgttoe sdeend fxinX 1vsabbthptcs o thekddond e Xi r st
bearing 117a can gging,%é d tLromthe front of the rear wal| portion 116. The

second Bear if§s1a tiipegen gramvalbiovifenstrom thesecondprrof@el portion
127, Both beRiidiao7bldPamiifi debdhi HAE x9'4RARK kol ;ﬂ/rﬁdeﬁ)ﬂla?irtﬁat HofliccfXanp e.

bushi ngs made of a synthetic 10 resin such as a acetal resin. The rear
end of the dghobtst gitlihed parfon6noiihe sicatdbiclinéd petons? ichave bidieshapesibar 121

by two scre 121c. and 12 I, the interior. of the slider memher 121, an
engagi ng neﬁﬁ%?ngfﬁﬂlgegﬁbkéﬁ%. %’rh?%selcﬂ’écpgaﬁ‘i‘ podqtma%%%%glm%qugg%%t 0 as
to freely piwh Bé enigindiuaiée2RIMIROeRALar Bortidg 2R ieneRadd wilid e BY
engagenent of this 15 engagi ng nenber 124 wth the spiral grooves 120a,

rotati of0of cemecngegimesiira.120 is
The gap between the second opposing portions 27b is substantially equal to or
slightly larger than the width of the second cam portion 21b. The gap of one of the

first inclined portions 26¢ at one side and one of the second incline portions 27¢ at the
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converted into reciprocation notion of the slider nember 121. [The (FES 2805
i nternmedi ate gear 122 neshes with a pinion gear 112. The worm shaft 120 and
t he guide shafts 123a and 123b, which are arranged parallel to and above
and bel ow the worm shaft 120, pass through the slider nenber 121. These

gui de shaft 123a and 123b guide the slider 121 in the forward and
Backward-di rabE 514 11 FENIFTREP Hhgeeond P& ThoPARHENY S0 CaoT i gui de
shafts 123a 1@@&ahaﬁ%@@ﬁgﬁlﬂom&gag&gshh&amroﬁﬁgmm ﬁﬁrﬂ&gblmltﬁé 140,

150a, and 150b that are fTornmed in"the rear portion of the reel body 102a.
These t hr ouginghgihgsurfapg 25b 5 the sspehdidObpatien 2 b eFladkriggzanavibthe 2Hstmember

151. The outer,.Ci unferential surface t he, guide shafts 123a .and 123b
that face.  HErigbh (s Fahe B B PeadSe ol psnbrel Ses s ESeiaralgr ooves
135a and 5135k b&ond coMPBEHIIHD 1B HE MGLIRNEam-EESRAH MDY, soAhi rafafosdaped
retai ner menber 130 is fitted into the annul ar grooves 135a and 135b. In

the ret ai nermatfbeithy gear maempharl S éf cayvetiehiegesiprosatingdinganmator pbibe ekdear3oa
and 1aop. L oRenGH RRONRCANGOSH O MNG SRpbLiEER BE PR, 91 oove [o08

and 135b, a shape ai ni groove 8¢ o wor m shaft

| 20 so as to r et dfleref the ptdpostiorhefaohgsidd fimmarotationsetiondeediploditi®r nmenber
130 i s secured._by. bgi Eg pressed by a |id nmenber (not shown) screw fastened
to the reel BEEQH HFhghighgpeed cam rosulting figm yngagempent pEthsi fHptfgMseneasngr e t hus

configurgd, 4H©294LhE A HsCaMH P&iﬂﬁ%ﬁ‘é ﬁ'japﬁ%ogﬁitigﬁgd n%g?ﬁ oﬁheia\é(ﬁ?té%@g ter

di sengagenent by screwfastening the retainer n ace side
of the rear thed thapimrthé slow spretl crmn essuking fimss endaément of dte seaomdoanT eaticed

i tenj ng b : f) In the f i ng _enbodi nent ,
G Sengagenmri DA ks BT RS oty b i fsriscs TscoRBA SSPB0RAL od by
contact of thecchoseedaith Piotibieclasd @unsdah lineRUhottintBNGALEIR Yetd &entthe

insertion direction may be achieved by providing a brim 35c (an exanpl e of
i nt er | ocki ng™ecVRIseH cap ag fdlogyisi ensagémadnt withsthe higlwspeerd @ngtakes place dinder t he

Bt oved by SRR BERYECS BT Fnd Ridnald BRI RORRR AR B8R, T onger

necessary tanpnbsrelitls wiveling ageeEntwhich thgyctingppdet af 6@ shitleluaénbasiesyich as
retai ner menbers fixed by screws, and retaining structure for the_ guide
shaft can bel@Fipareasengagspicabyith thesslow speedicamdnkes plans sheratinaabRositions he fi t

Lol b Lo SRS oSl I SRR doiOnsESRaY. 20
fol | owi ng dihigltt Inorlditionewiren édgapoacid, with' the dirstangh, portiabbiseakes ptiaastvwaihd "
Tverti ‘Caﬂo ) ﬁ;g%gljoﬁ%?;d‘lael ﬁrst {hgl?llle%vgzaﬂ?onn% 26E: rw re]:?evt (rasgg]; th%rseb\é\te\xlrelen %g.rrgw;, tl?e g
traveling distance is increased as the slider moves toward both ends of the traveling
range so that uniform linear motion can be maintained.
Reel Handing and Operation
When casting, the bail arm 9 is flipped over to a line-releasing posture while
25  fishing line is being hooked with the index finger.
When retrieving fishing line, the bail arm 9 is flipped over to a line-retrieving
posture. Under this condition, when the handle 1 is rotated in the line reel-in
direction, the torque is transmitted through the handle shaft 10 and the master gear 11
to the pinion gear 12. The torque transmitted to the pinion gear 12 is then transmitted
30  to therotor 3 via the front portion 12a of the pinion gear 12.
Meanwhile, accompanied by rotation of the master gear 11, the gear member

15 of the oscillating mechanism 17 that meshes with the drive gear 11b rotates.

Accordingly, the rotation is transmitted to the slider member 16 by either one of the
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5 o e
any other simlar directional terns refer to those directions 6% Ak deriice
equi pped with the present invention. Accordingly, these terns, as utilized
to describe the present 20 invention should be interpreted relative to a
devi ce equipped mﬁth the present invention. The terns of degree such as

"substantial d " appr herei n nmea .
reasonabl e af Qt}’e ég ao[g Lﬁﬁ rfﬁ)‘gf:‘%lm‘é‘dg‘f rﬁe%‘HEOﬁathdPngﬁ@

result is nqtlreaﬁ(gn}ddfemﬂomgllaﬁrgged These terns should be construed as
including 25 a deviation of at least t 5% of the nodified termif this

devi ati on woul d rBthipsigeatiens dsshawa i Riguos 9(ehevhgo the slidenmdinberel® haghi s

appl i cation | Patent l.i cat,i . 2002245686.
Tﬁg entire di tlsugfeg?ﬂorq%ag&v}fy g g(%eti(gptﬁ%[ po&plopi t@ﬁ??%ﬁnﬁlgi 975686 is

her eby i mcorppotiatsedahad emaﬂayocraeefdaheﬂepper%smnIaﬁd el sysoeteth tehed atahadi ment s
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claimed is: 1. A spinning reel, conprising: a reeI unit provided with a
handl e and a spodindgh#fis ¢ condltlon when the handle 1 is rotated in the line reel-in direction,

the gear member 15 rotates clockwise of Figure 9, as indicated by arrow Y. Figure 9
depicts change in engagement state at every 9 degrees rotation, until the gear member
15 rotates 90 degrees. Here, until the gear rotates to a 45-degree rotational position

15 shown in Figure 9(f), the second cam portion 21b engages with the second cam-
engaging slot 22b so as to reduce the traveling speed relative to rotation. Specifically,
when the gear member 15 starts to rotate from the position shown in Figure 9(a), at
which the slider member 16 is at the mid position in its traveling range, the first cam
portion 21a gradually disengages from the first cam-engaging slot 22a; then, the

20  second cam portion 21b becomes engaged with the second cam-engaging slot 22b,
and using the slow speed cam, the engaging surface 25a of the second cam portion
21b presses the second cam-engaging slot 22b, thus gradually moving the slider
member 16 backwards.

Then, when the gear rotates to a 45-degree rotational position shown in Figure

25  9(f), the first cam portion 21a becomes engaged with the first opposing portion 26b of
the first cam-engaging slot 22a, and using the high-speed cam resulting from the
engagement of the first cam portion 21a and the first cam-engaging slot 22a, the first
cam portion 21a presses the slider member 16 to move. Specifically, at the 45-degree
rotational position shown in Figure 9(f), switching from the slow speed cam to the

30  high-speed cam takes place. Then, the engaging surface 24a of the first cam portion
21a engages with the first inclined portion 26c¢ of the first cam-engaging slot 22a,
pressing the slider member 16. This first inclined portion 26¢ has an inclined surface

so that the gap gradually narrows, and therefore has a function of maintaining the
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a rotor supported so as to be rotatable around sai d spool shaft; [iat $pdol?C35
arranged in front of said rotor for wwnding fishing line, said spool being
nount ed fore-end wi se on said spool shaft; a sliding nenber nmounted on the
spool shaft imovably relative to 10 said spool shaft at |east in the spool

shaft axial . direction; shif.ting neans for reciprqcating said i.di ng menber
in the spooltgasv ﬁﬁ?% SBEEt 3553 lglufoégltgsPS%&e tlé’S(S"pEO?%{OF%ﬁ %ﬁﬂr??l(?fr@f”i fjgn ﬂ?uss ai d
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di sengagéd ftheemgnging suefete 2fbi df thaseadnd ems podiog 28k cahedinte@ntanwithahe r eel

unit has a plurality of support portiqns that are forned thereon so as to
be al i gned, s T eEagEe Otﬁé'?-nﬁ S*’wééiﬁ@ﬂtedalp%ﬁaﬂ%@e%maw%ﬁ%éhq on of
sai d 20 gui dg o303k burrdcBn 9P bRl o fidn 1t 3PP et RO hORRo ych that

said outer ci rcu%erential surface 01%‘15n ard gui IS entire

ci r cunf er entdani-¢ngagingsbrt £kl atmfl haes THisiresncdsychattersigpyidhiet slider miember, 16sai d
position-restri cﬁrn‘%lsoort I on including an annul ar groove fornmed on said
outer ci rcur?zi’]éfine1 3> surface of said gui de shaft and a retai ner nenber 25

detachabloy and re@ghraabahbys Ehdnpeth et ?oﬁﬁ'&&_é' Ath<KReY Bembdl b WREAI ner
menber contacting a side of one of said plurality of support portions

opposite a dheigearfetpiss eag wvglutige bhiigure 19, theserticabiaxisteptesentatradilinsgngagement
of =2t o 91 oyl | Y)W 0 DL Dl 1

opposite the direction in gui e s ai d
support por trepesents30tsidhal posielonsiof the edrtri@nibdr N6 Ifkith 1@ réarPRst fdsidbNFor
projection, and said guide _shaft comng into contact with said positioning
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the traveling speeds of the slider member 16 when it travels as shown in Figure 9. In
the conventional gear-down type oscillating mechanism using engagement pin, this
graph produces a cosine curve, but in the present embodiment, the graph is almost a
linear function. Therefore, the contour of wound line can be improved to a near flat

20  shape.

When the slider member 16 reaches the rear end position in the traveling
range, the engaging surface 25b of the second cam portion 21b comes into contact
with the inclined surface 27¢ of the second cam-engaging slot 22b, pressing the slider
member 16 to move forward. At this moment, the engaging surface 24a of the first

25  cam portion 21ais engaged with the first cam-engaging slot 22a. Therefore, until the
process returns from Figure 9(k) to Figure (f), the first cam portion 21a engages with
the first cam-engaging slot 22a, moving the slider member 16 using the high-speed
cam relative to rotation. Then, when reaching the mid position between Figure 9(f)
and Figure 9(a), the slow speed cam, constituted by the second cam portion 21b and

30  the second cam-engaging slot 22b, is used to move the slider member 16.

Herein, the slow speed cam is employed in an angular range of 45 degrees
forward and rearward from the mid position, while the high-speed cam is employed in

a range outside thereof toward either end, and moreover, when employing the high
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2. The spinning reel as set forth in claim1, wherein said retéﬁnkftﬂeﬁﬁér
Is a snap ring detachably and elastically | ocked in said annul ar groove. 3.
The spinning reel as set forth in claim1, wherein said retai ner nenber is
a retaining spring formed by bending a netal 10 wire into a hairpin

contour, and | ocked a in said a ove. 4.
The spi nni ngSpF% ?an?i.%g%ﬁ‘isg B’E‘%i I?fﬁg%IF é\? éfﬁeW%F@Tlr’i’ng%ﬁl?ﬁ g%&%aﬁ% fber is
contacting ofgin@fin S@fctmineaAmbtivn.OAs & WRAR! 4 stRQhbirARSfofN lidediHRidkligser to a
side of said reel unit on which fishing lineis reeled out. 15 5. The
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rotate aroun axl s SU para

handl e, isn cooperIataﬂcbmom stnlibertbé aide@ﬁleﬁi’besaﬂi & ﬁ)@ﬁd& ﬂle spb6l sBRft 8 ac s engagi ng
groove provided on s ng nmenber and extending Iin a direction
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said shifting means I nc es a“wor disp ose subs
paral | el to msantirsddogh. sh@btdlnglntthe sa&m:ngugnmowe 2pr ey ast éaeﬂl;n@fbmi med on a

surface of said rm shaf an inte lLate gear fixedly coupled to said
wor m shaft, ?’ﬁpa"\ﬁ%ﬂpﬁ yzﬂ‘%cﬂ’égﬁ E: PRI RERORNFIFSIORIN FRNERISEAR § handl e to

sai d wory shafitien 3 RAr KRG mtorfﬁerg@der Rletifef b6 ¥aPticRmRARVEd 10 said
sliding nmenber an gaglng sai d wor m shaf
when the bored-through cam engaging groove 22 is provided in the slider member 16.

Furthermore, because of the guide shaft 35, which guides the slider member
16, chattering of the slider member 16 is reduced and the slider member 16 is
smoothly guided. In addition, the guide shaft 35 is prevented from disengaging in a
15 direction opposite to the insertion direction with the E-shaped snap ring 36 attached to
the annular groove 35a. Therefore, it is unnecessary to use complicated structures
such as retainer members fixed by screws for preventing disengagement. Thus,
retaining structure for the guide shaft can be simplified. Further, it is unnecessary to
mount a retainer member at the rear of a reel unit, eliminating the need for providing .
20  the mounting space therefor, which reduces constraints in designing a reel unit.
Other embodiments
(a) The foregoing embodiment describes an example in which the guide shaft
35 is mounted from the rear, but the present invention may be applied to cases in
which the guide shaft 35 is inserted from the front of the reel. For example, as shown
25  in Figure 11, it is possible to support the outer circumferential surface of the guide
shaft 35 by the through hole 38a that is formed in the mid wall portion 38 and a
supporting hole 37¢ that is formed in the rear wall portion 37 and does not bore
therethrough. At the same time, it is possible to prevent the guide shaft 35 froni
disengaging in the insertion direction by the bottom of the supporting hole 37¢. In
30  this case, the annular groove 35a is formed on the outer circumferential surface facing
a rear side wall surface 38c¢ of the mid wall portion 38 (a side opposite from where it
1s inserted). The annular groove 35a is fitted with the E-shaped snap ring, by which

-disengagement of the guide shaft 35 in a direction opposite to the insertion direction is

17




A spinning reel, conprising: a reel unit provided with a handl ¢3anéfd sgsol
shaft, said reel unit 35 including a reel body having a housing space in
the interior thereof, and a |lid nenber detachably fixed to said reel body
and cl osing said housing space; 23 y ~r ~oM.nr r L U'r_uu3 a rotor
supported so as. 1o be rotatable around said spool shaft; a spool arranged
in front of B& @ fotor for wi nding fishing line, said spool being nounted

fore-end wise on ®Rirkhs fQetoishahboditest, it BahaRIRRAD ﬁﬂg&@‘é@%l@@d hée spool
shaft imovably relative to said spool shaft at l|east 1n the spool shaft
axi al di r ect'tHer gipgber ndovwevendhe miaineangnlers mayrhy ashardingdsiofiratgningnises, i n

t he spool s |8 ' L-an i 1 th rof at | I d
handi 6; _and St FokCrafid 866 HOB R RPRRALNAES sk b B Rty oot
plurality ofMbmostn anshoom ialfigud €2, aqktating erﬁlgtzlioaha}sbﬂﬁsad&lgofs féﬁ'héﬂl lig,ui de
shaft for guyiding said 10 sliding nepber in a direction substantially
paral l el t oltée fi’(ﬂlgsf'ﬁB%tPl Wite o a haifpin shange I Higrambodimeny shown in Figure 12, thie

posi ti on- I eSthlfat ERAvO9S is Wl Qlorh eyt bifnBlefiAuh el thods LIBR &idBY

di sengaged fromsaid reel unit in at ast one axl a I rection, sai
posi ti on- r eswall sirfagg 3 Poof the mear med Lupsbetsorad’ Grandd @uposjteafbare wWherenie s insertad). out er

' nf - of I d..qui haf t d | at e- shaped nenber, having a
U shaped or oo R eeidh E e anats S5 38 o e IaBrgT ot e ne ey
annul ar 1@r oofuess aSsdodbad @gﬁ&@@ 'o%ﬁﬂ%ﬂi@@%h@%uﬁfc%ﬁ&l?gs E}&Y\@fdépéiﬁte%gw de

shaft by said Iid nenber. A spinning reel ,conprising: a reel unit

provi ded w t'heic Hantserteshd a spool shaft; 20 a rotor supported so as to be
r ot at abl e ar ound ' . -4 spgol arranged .in front of said rotor
finfing RRGLoiRE AhboaiReRDR po AR AT SR Ayl 3R L1

for wi nding fishi I ne, Spoo _
spool shaf t ;ofahsdrintian grovwefiai itaybechniguicd ®ysfee ekanshlafd rebulamvlidly rel ative

to saids pO(?rlzldiSa 3? fp;[l.SSI%tgt %%Eﬁ thiengu'%dr:aeshi .Ogll thisshc%];é, d?s)éggaaltgeggetrlten%ji/ l())en;

15  prevented by inserting, for example, a split pin into the regulating hole.

- (d) In the foregoing embodiment, disengagement is prevented by the retainer
member in only a direction opposite to where the shaft is inserted, but it is possible to
prevent disengagement in both directions by the position-restricting portion. For
cxample, as shown in Figure 13, annular grooves 35a and 35b may be formed on an

20 outer circumferential surface facing the front side wall surface 37b of the rear wall
portion 37 and a circumferential surface facing the rear side wall surface 38c of the
mid wall portion, and E-shaped snap rings 36 may be fitted into the annular groove
35aand 35b. In this case, it becomes unnecessary to provide a structure for retaining
in the reel body 2a.

25 (e) In the foregoing embodiment, a gear-down type oscillating mechanism is
illustrated as an example, but the present invention may be applied to traverse cam
type oscillating mechanisms.

Referring to Figures 14 and 15, an oscillating mechanism 106 is a mechanism
for reciprocating in a forward and backward directions a spool shaft 115 connected to

30  aspool (not shown) at its center through a drag mechanism (not shown) to
reciprocates the spool in the same direction. The oscillating mechanism 106 has a
worm shaft 120 arranged below and parallel to the spool shaft 115, a slider member

121 moving in the forward and backward directions along the worm shaft 120, an

18



25 shifting nmeans for reciprocating said sliding nenber in the §p$odi§ﬁ$ﬁéf:’t
axial direction in cooperation with rotation of said handle; and at |east
one gui de shaft supported by said reel unit in a plurality of |ocations on
an outer circunferential surface of said guide shaft for guiding said
sliding nembey in.,a diregtion substantiall arallel to said spogl shaft,
sai d guide sf e‘gﬁtelﬂgﬁ%% fﬁ‘eﬁ(?gitg‘? %ﬁ@ ?@L‘?fﬁhgf"f’ﬁﬁ SWiz%ﬁHQ Bto E%lg%ent i ng
sai d gui de sfaftd 133.0Mi0e8P guidi2ARI AR nich M8 $81 £ th€8loot Mdrt diftcBn.| €aSt one
axial direction; said reel "unit has a plurality of support portions that

are formed ther ecthesporasshadl 136 has ingereetting apidhl goaes $Haf forrbed oroits mser t ed,

al ong the axj; Lrection of pd 24 ~= ~~  Fl .~ 2] ~? i.de .shaft ..

t hrough sai d 1%#1??%?? Ea;l/ Sl(l)r? ac&uﬁ’sﬁb‘? resnFid gfke wioen Sl‘%%ﬁ%ﬁ‘ifﬂ&&ﬁ?‘é‘?g fit7a b

ci rcunt esenttitedd thatrié Aoantell 16 thieGed Wlitporid 116, an®d tHeGbié-idikaadesential Iy
supported by said plurality of support portions; said position-restricting

portion i ncisgern beariag hlibar figed it sraeurser orthe Gpat walt portion A 2UnTley st i al
surface of %?.ﬁ;(lg gidﬂ?cgﬁ Psﬁgitﬁéte@ @r(anfth% Hoftl DEthe %%W«%ﬁ rpgf‘t}o%clng %ﬁggc%nd

reattachably annul ar groove, Sai al ne er contacting

a side of orkeaofig $Hibdcaplbefialed honotheseppdte ok tallPHrQRPRY. Bytiab&drdgs Wher e
sai d gui de Ls}g ft é | nq%erted, .such that disengagenment of said guide shaft
fromsaid s 26 PR f)]o7rbt BIWPPHIngTalatipn pregar gxamplc, Rshingh magdp ptkt pathetie

directiog i Beyhistdh a%%ﬂﬁ)lgééﬁﬁeéiﬁ. shaft is inserted into said support
portions; said guide shaft having an interlocking portion fornmed at an
i nsertion directile reandefthepppoli shaft 1$aischdnabetdbbe Kkeatophe slidenmember

port 1 one t a8 taB et il Te s husdEr of B iftr g 1 282,
i nsertion- dign@gdih@mchdet 120éhgaking Hith MY bsienl shafbs PRIaNGSGHE! & 45 B eteRY
I nt.erl ocking of said interlocking portion into said support portion. 9. A
spi nni ng r ediYWSRPIidgansgis athogenal imihe wormshaid 20 B engdzameénteofahid a spool
shaft; 28 a d8idhs SUARSE IBHWAR e %pldl HSovRiBbR st SPAY v dnER 19 iShaf t:
 converted into reciprocation motion of the slider member 121.
The intermediate gear 122 meshes with a pinion gear 112, The worm shaft
120 and the guide shafts 123a and 123b, which are arranged parallel to and above and
below the worm shaft 120, pass through the slider member 121. These guide shaﬂ'
20 123aand 123b guide the slider 121 in the forward and backward directions in the reel
unit 2.
The worm shaft 120 and the guide shafts 123a and 123b are fitted from the
rear through through-holes 140, 150a, and 150b that are formed in the rear portion of
the reel body 102a. These through holes 140, 150a, and 150b are covered by a cover
25 member 151. The outer circumferential surfaces of the guide shafts 123a and 123b
that face the front face of the rear wall portion 116 have annular grooves 135a and
135b for preventing disengagement, respectively. A plate-shaped retainer member
130 is fitted into the annular grooves 135a and 135b. In the retainer member 130, a
pair of U-shaped first retaining grooves 130a and 130b disposed above and below and
30 fitted on the annular groove 135a and 135b, and a U-shaped second retaining groove
130c¢ fitted to worm shaft 120 so as to retain the first bearing 117a are formed. The
retainer member 130 is secured by being pressed by a lid member (not shown) screw-

- fastened to the reel body 102a. -
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13 En annn
a spool arranged in front of said rotor for wnding fishing |inek éai'él” L
spool being nounted fore-end wi se on said spool shaft; a sliding nenber
nount ed on the spool shaft imovably relative to said spool shaft at |east
in the spool shaft axial direction; 25 shifting means for reciprocating

o at on of Jsard Wi e RGiR SRl EE B sAEh e b e R 5 Prlaagt oni o
reel unit i righdpkiwmdrédenting di_s@;szgagérﬁg}ﬁ b?_@ @W-ﬁ%ﬁiﬁag%é&tﬁﬁe@hﬁeﬂ{ﬂe%n g4r face
Sl

Cl
of said guide shaft for gurding sai ding menbér in a direction
subst ant i al I'yardastidest theresavell ppdisin, sthpreoser assgubling eistéan WBoedhimedng a

position-restriGhl tion for preventing said guide shaft from being
di sengaged ?Sﬁ%dﬁ]%élgeﬁlgfaggéfikﬁﬁﬁotmﬁsﬁ P8RSt one axial direction, said reel

unit havisng a pl ufhithy foégodippaaliddineit diediabdnadnt of thefl@id¥Rdatt ketheon and
aligned along an axial, direction, said guide shaft being inserted, along
the 25  ~~ ipsertion direckon i§ pipveRddut Goaiache! tBaferc gud akths gaide shathbytigh sai d

plurality ofg; rd. 4 2 t ' : LG ' rface
b 'sai d gui di aRaRplenE Rl GRS OHTHL AN maPheadih el b EEThEN Bl S (Bl
plurality ofexsmpporflintedotkiomportiambrstae guide shift, as shiceat ini [igimdoporti on

I ncl udes two annul a rooves and fwo snap. rilr;gs that are detachably and
reat t achabl y £t tGRAcE BeIpseLianEntan, gesevig hegude shafirom disregrgiiein of

3 ?'r gc ? :J ic:(r?e il%aajgféiefvécpm £ PoGHiHRBRIckin PhiltioRNshd tRerRfo?¥ &5 G 1ddbePhd AGarpXi al
to prevent disengagement using complicated structures such as retainer
members fixed by screws, and retaining structure for the guide shaft can be simplified.
Moreover, since a retainer member needs not be fit at the rear of the reel unit, the
space for mounting is unnecessary, and design constraints for the reel unit are
15 reduced.

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

20  invention should be interpreted relative to a device equipped with the present
invention.

The terms of degree such as “substantially”, “about” and “approximately” as
used herein mean a reasonable amount of deviation of the modified term such that the
end result is not significantly changed. These terms should be construed as including

25  adeviation of at least + 5% of the modified term if this deviation would not negate the
meaning of the word it modifies.

This application claims priority to ] apanese Patent Application No. 2002-
245686. The entire disclosure of Japanese Patent Application No. 2002-245686 is
hereby incorporated herein by reference.

30 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

20
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F~~, ~nw; RECI PROCATI NG DEVI CE FOR SPI NNI NG REEL s ABSTRACT OF ‘F?Flé FEE 280
DI SCLOSURE 10 An oscillating mechanismis for reciprocating a spool in a
spool shaft direction in cooperation with rotation of a handle. The
oscillating nechani smincludes a slider nenber, a gear nenber, and a gui de
shaft. The s]ider. er i,s mounted a %T%at?lt axi aII i.movabl spool

shaft, on t SN dHemBRdIREE fso & PRFSe e tl‘i’safﬂl?éo‘y dediFope mber

reci procat eslitdifatish baR! a0 &sr th@pﬁ@asesm&ﬁmﬁgw in @86 b QtiricA pyeperati on
with rotation of the handle. The guide shaft s supported at twd | ocations

of its out erapeﬁmdﬁdrﬁaemémd&Iel@gmﬁfa]@etSwth the reel unit, 'has an annul ar
groove to which a retainer can be attached for preventing di sengagenent of
the guide shaft in one axial direction, and guides the slider nenber in a
direction substantially parallel to the 20 spool shaft. In this way,
structure for retaining a guide shaft is sinplified and design constraint
alleviated. 25 (Fig.5) 27
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so as to be aligned, said guide shaft being inserted, along the axial direction of said
20  guide shaft, through said plurality of support portions such that said outer
circumferential surface of said guide shaft is entirely circumferentially supported by
said plurality of support portions,
said position-restricting portion including an annular groove formed on
said outer circumferential surface of said guide shaft and a retainer member
25  detachably and reattachably fitted to said annular groove, said retainer member
contacting a side of one of said plurality of support portions opposite a side where
said guide shaft is inserted, such that disengagement of said guide shaft from said
support portions is prohibited in a direction opposite the direction in which said guide
shaft is inserted into said supiaort portions,
30 said reel unit further including a positioning projection, and said guide
shaft coming into contact with said positioning projection when said guide shaft is
inserted from the rear of said reel unit, such that an insertion-direction position of said

guide shaft is determined.
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to rotate around an axis substantially parallel to a rotational axis of said handle, in
cooperation with rotation of said handle, and

20 ~ acam-engaging groove provided on said sliding member and
extending in a direction intersecting a direction of said spool shaft, said cam-engaging

groove engaging said cam.

6. The spinning reel as set forth in claim 1, wherein said shifting means
25  includes
a worm shaft disposed substantially parallel to said spool shaft,
intersecting spiral grooves being formed on a surface of said worm shaft;
an intermediate gear fixedly coupled to said worm shaft, said
intermediate gear transmitting rotation of said handle to said worm shaft; and.
30 an engaging member pivotably accommodated in said sliding member

and engaging said worm shatft.

7. A spinning reel, comprising:
a reel unit provided with a handle and a spool shaft, said reel unit
35 including a reel body having a housing space in the interior thereof, and a lid member

detachably fixed to said reel body and closing said housing space; -
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shaft and a plate-shaped member having a U-shaped groove that is detachably and
15  reaftachably fitted to said annular groove, said plate-shaped member being pressed

toward said guide shaft by said lid member.

8. A spinning reel ,comprising:
a reel unit provided with a handle and a spool shaff;
20 a rotor supported so as to be rotatable around said spool shaft;
a spool arranged in front of said rotor for winding fishing line, said
spool being mounted fore-end wise on said spool shaft;
a sliding member mounted on the spool shaft immovably relative to
said spool shaft at least in the spool shaft axial direction;
25 shifting means for reciprocating said sliding member in the spool shaft
axial direction in cooperation with rotation of said handle; and
at least one guide shaft supported by said reel unit in a plurality of
locations on an outer circumferential surface of said guide shaft for guiding said
sliding member in a direction substantially parallel to said spool shaft, said guide shaft
30 having a position-restricting portion for preventing said guide shaft from being
disengaged from said reel unit in at least one axial direction;
said reel unit has a plurality of support portions that are formed thereon

s0 as to be aligned, said guide shaft being inserted, along the axial direction of said
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10 shaft is inserted into said support portions;
said guide shaft having an interlocking portion formed at an insertion- |
direction rear end portion, said interlocking portion iﬁterlocking said guide shaft with
one of said plurality of support portions that is at rearmost end in the insertion
direction,

15 an insertion-direction position of said guide shaft being determined by

interlocking of said interlocking portion into said support portion.

9. A spinning reel,comprising:
a reel unit provided with a handle and a spool shaft;
20 a rotor supported so as to be rqtatable around said spool shaft;
a spool arranged in front of said rotor for winding fishing line, said
spool being mounted fore-end wise on said spool shaft;
a sliding member mounted on the spool shaft immovably relative to
said spool shaft at least in the spool shaft axial direction;
25 shifting means for reciprocating said sliding member in the spool shaft
axial direction in cooperation with rotation of said handle; and
at least one guide shaft supported by said reel unit in a plurality of
locations on an outer circumferential surface of said guide shaft for guiding said
sliding member in a direction substantially parallel to said spodl shaft, said guide shaft
30  having a position-restricting portion for preventing said guide shaft from being
disengaged from said reel unit in at least one axial direction,
said reel unit having a plurality of support portions that are formed

thereon and aligned along an axial direction, said guide shaft being inserted, along the
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either axial direction.
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An oscillating mechanism is for reciprocating a spool in a spool shaft direction
in cooperation with rotation of a handle. The oscillating mechanism includes a slider
member, a gear member, and a guide shaft. The slider member is mounted at least
axially immovably to a spool shaft, on the fore end of which the spool is mounted.

15  The gear member reciprocates the slider member in the shaft axial direction in
cooperation with rotation of the handle. The guide shaft is supported at two locations
of its outer circumferential surface with the reel unit, has an annular groove to which a
retainet can be attached for preventing disengagement of the guide shaft in one axial
direction, and guides the slider member in a direction substantially parallel to the

20  spool shaft. In this way, structure for retaining a guide shaft is simplified and design

constraint alleviated.

25 (Fig. 5)
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