; €3e0XoTTWVAW * X6 XTXhp: WORM SHAFT ATTACHVENT STRUCTURE FOR:*8Pr NNI NG REEL

BACKGRQJND OF THE INVENTION 1. Field of the Invention 5 This inv n
generally relates to worm shaft attachnent structures. mﬁmmmﬁmh 1y,
the present invention relates to worm shaft attachnent s whi ch

a wormshaft is attached rotatably to a reel unit via first and<second

ner secti ng. hel | caf Qg SHAFI A AL BMENTSTRUCTIRIL, o0t 7o Sur v ace

of the wormshaft, and the 10 img eci procating a spool back
and forth in cooperatron vvrthF\a@RT$P |oI @a dl e, the spool being for

wi nding |ine on a spinni NgACGEGROUNIBORPHRUNYENfoyNmat i on Typi cal spinni ng
reels include a reel unit, a rotor rotatably supported by the reel unit,
and a spool. ar olitedd whtheAnfenghinng | i ne can be wound. The rotor has a pair of

15 arm portions Betvve n t he rmportio ovi d that can
be onitEhed por By ey A B TR et e SR et (o o
Fur t her nor gpecifidailpathé prdséxt ihRnioH rélategtof Wi Sihfl dtfachrheénttshacteRA0In When
winding up line is provided at the front end of one of the armportrons

Such spi nnrvhg:hrae‘err'e“ sladt leraewhﬁédowabtytar@reeldtnrtl\at fiesh angbsasand Bearmgs wi ndi ng
20 fishi ”9 %\%%edaﬁtgéj e&d@% J%téhaﬁ”Q« & intdiGec ﬁ%bgﬁml uni formy
in hori zon lTon relative OOf IS OSCI I on nechani sm

i s dispos egrdonss ate férhredrodedn dumrtc;rcﬁtlilﬁerer[ﬁhll seiERcedf Wi worsh staft, hiidithel S
arranged parallel to the spool shaft on \m'fc?a@t he spool is, nounted, a
t r ansm &si Wermshafhis lenfaciprecatiag @ speRl bk andsfosthiin Pe@e?relqnﬁv’élbeg@mn on with

t he rotor, P?ﬂarﬁ‘ﬂélﬂ'xéj mﬁ?f&%‘mﬁﬁm%?flﬁf‘%‘m o]l Ntersecting helical

grooves are ormed on T he ouft er peri e rmshaft and the worm
shaft is sﬂpporBackgmlmitIaﬁjrmahynthe reel unit via two bearings nounted to

both ends. An internedi|ate r. fo smtting rotation fro i ni on
gear to the wor AR %l%ﬂ&%ﬁﬁﬂ%ﬁu%@ it &EPS‘P?f%atPﬁéf SPPRﬂﬁedg;fy ttlEe Wor m
shaft. CO“Ye%PﬁﬁrPrzlﬁh 'a%poélf&?an%%{rhﬁmﬂstﬁBg iHE P SHRT. I THeSrof RROA P%?' ofi @ a
bearing by a 30 rear wall portion forned at the rear of the reel unit.

t hr ough® hokmn péntions) hBeticein tltertwommrposﬂrmfst a baihispeegdédthateand swatched 1 ear
wal | porti and..t he .fr.ont end of, the rn_shaft orted. by the reel
ini t b aoBuet RitasrindiBAPeSaESe APt ng e ey FeRRRGFE S ¢ ont Cend
of the wor mIRhffriguiding HERAS 1iREto'tha sFod? ¥deh REndivg aﬂﬁﬁé\&‘sﬁp&@wded aty@ke forned
inthe front of the reel unit. Wen attaching such a worm shaft to a reel

unit, the ff@@trﬂnde}f@ngf)ftm@rmmoﬁﬁl%aft is inserted from behl nd the reel unit

throughthethr ring.is nounted
to the concave S]H([% Spl 1?%966 I‘Ol’l rov d%‘ql% dsguarh? CCB errre lg lélggear i's
mount e20 at fishigg tm@ﬂiat 1stgnﬁieﬁrtfyrthe bﬂuamfthé llhbﬁolmrmﬁ)hﬂf)ltnllﬁ)nmuﬂl ed to the

bearing nmoynted in the concave hole. .Then, a bearing.is fitted in the
t hr ough hofliEec§an{ atiycigrthempo i Glats oacﬂtg ation igeqhapi§mys gtséoiﬁdé%ﬂ? thﬂrgetlhe

bearing frﬁxmr egh r}l na?fafwdrﬁl RhAYs 5&%@@8?‘3%1 tf)?ﬁfsr?gﬁl %}HAE dnSfhic

portion, Izing t eoperatr atta worm s aft Wth
this oscil th‘atspmi isehated sararishgssidn wechansnsthaf lesdhdwokm ahaft favate fn al ong t he

10 worm shaft whil e agi ng hel i cal rooves in th rm shaft, which
fotates | nOBGRUPRMBNIaTR 409 poider SHEMNS e YRMAPAt By shifting the
S| 1 deradack andpfeiidinghond) WidvUORRIDHALon hEBERAGIpIRARéLpaTRrihE. spool

can al so be shifted back and forth. Thus, fishin i ne can be wound

uni fornl y shaBusndl tﬂﬂhevqmcﬁchaﬁbgrswmpmd redatatis bs'phﬁ)teelbankwando bearingsi n
cooperation with, t ro on . of han chr nrzatr nvvrththe
BilhRiE b e A A 2B e

p— o

Coope ot it il fhtGineiiiie, 8T Hr el

confi gurat %@B t(ﬁﬂled&ﬁﬁfdlﬁﬁds aanRd nbhotafabBug théRbst df(ﬂlidrwdrm ghdfhe rear wal |
of the reel unit and the concave hole fornmed in front are forned

i ndi vi dual |y i nComenggeallyathe resreendof the wergp shafl is supnosted via 4 beagiagbya  uni t
is retgqev o] o H eel

uni t b{/d di %91];% ngh%gﬁsfgﬁgedaﬁftﬁ@}egggéthg hgsegg .08 tﬁ(%eg}(lzé&tel ng élr?qihﬁf}h:tg% ion
nol di ng, tWwern sl ¢dnrpagls thohel ianke tdaewtbrpoam imal the fr@vieeridofltbe fvormed wit h
speci al slrdrn di es at slide back and forth and are proyi ded separately
from the {HREdS aimporeq grﬂeereﬁt%tg\ﬂaﬁareworr{ef @uﬁg\‘ep are formed

usi ng suchpgRRehsdle, fld HoM Indbehe WdBRISHARSS §1ﬂp€h&9vx‘3'a€b%aﬂﬁg’ bP8 cafddvbed out
of position during ‘the nolding even if they are 25 arranged concentri caIIy
wi th high precision. For this reason,-l-t is difficul formthe conc

hol e and the through hole concentri cally with high precr si or”"wwmﬂmmu”wm
hard to maintain the attachnent precision of the worm shaft ar
in the case of large spinning reels, the |l ength of the worm shafobecones

| ong, so that |t becorres drffr cuIt to ensure the pr eci sr on. 30 Furthernore,

I Y e - o o o - o o, .



-2 t hrough the worm shaft. And form ng such a through hole may restrict
the design options for that portion. In view of the above, there exists a
need for a worm shaft attachment structure for a spinning reel, which
overcones the above nentioned problens in the prior art. 5 This invention
addresses this need in the prior art as well as other needs, which wll
becone apparent to.those skidled in. art fromthis discl.osure. SUMVARY
G T | RVERGE R T B8 B ih el Bk bt PR AR % FORRIRE O Esedlr vt e o
wor m shaf t vaitf te fvanéndséfithe tvara shaft isdnsapicd ftongbétard theirdelwhitthroupie the
attachnent precision of the 10 worm shaft can be ensured easily, and

restrictiof@roBgh hole ondhs war eshsidmavhiledhs bagtingds maunied i e sppcayehalefent

Structur e {r gy SR Shd: 98] nREGAAIR! & Aolihdh RORER! ulrrdlEndpEsent

invention is a structure in S I's attachéd rotatably to a
reel unpt ‘hewarnh shiaft isamehnéedso tlontstahiag momtddiatheaconcaveshds ethat, at wo ends  of

the worm shaft. Intersecting helical grooves, are for .on an outer

ci rcunf er e REMEE i Sitlehin é)@éﬁraflglf h%lemrt EEE Sl%é“_&égﬁ‘;ﬁ HEPIAIS s for

reci procat :Elp&gﬁtiwglbeaﬂir% H£AARENIRE b8 Mubited t5 %&%bﬂaﬁg{)fﬁe hapdl.g back and
ndi n | aft

forth for ne ormr a spinnrng reel. The worm s at t achnment
struct ure ipottiondtherehyfmahzing e gieraionof attaghing thewaamdshaft! ocki ng nenber. The

mechani sm att ac nt .portion is forned, unjtaril ith . the reel, unit. The
rear end of the M}hlgﬂ%ﬂiaﬂpg n?ﬁ?[l?ﬂ‘%fﬁi tgeFté?ﬁﬁsﬁﬁ&%ac&@géﬂﬁéﬁ]f’ng&eti on, 20
whi ch ipcl yles shBf e ledpfriROhdl cANgrdbvesan RRARbRY sHARE Whidlorob@éd inon. ' The
bearing nmounting portionis depressed fromthe aperture portion in a first

di recti on, cogperationswith arotatian afrthe hansile By shifting the slider baek anghfosthiadongi r ect i on

of the worm shaft., The bear, mouwnti ng ,portion c nme, i n ont,act with
an outer cRiectirbihal s POk AR ERE e sReoRp el S hs e B2 affh o (MEST e
end of the fishin@linbahd bé Hoahd asiRahIlParohhe teapborsy Sbfting MkespobEbatk WAl ed
detachably to the first attachnent portion so as to close the aperture
portion, aferth @sqopperationwith thewgtationtoh gherhandle anddn synghronizatienpyitisthedi r ect i on
by abugfing against the outer circunferential surface of the first bearing.
Wth this worm shaft attachment structure, when the rear end of the worm
shaft is attachadith thetwisnt shafttattadhindei sBOdtue @ theddonveittorfal ccifighedionng i S
mounted to the. rear 30 end of the worm.shaft. In_this state, the worm shaft

i s nmount ed desstibad abrysy ths dhreuginkels dormsdin the rgan wall ehtheaesiynitgad the st beari ng
fromthe a I i ] s G E i Ki menber
| o mount ed ey gl Ti@n ol 4R Sl iRl M ine YaER nd I At D T ot
di r ecti on. thiereasor, hfethé reet tniaistrattenved fromahe dennilatent divedtiod when foSningwi t h a

t hrough,hol.e but w.th a_bearing nounti ortign that is open in the first
i v o6t Pn. taTES i YA PR RER et SR AT oT o g | s
attached i ﬂleﬂ%@flﬁ&lﬁﬂxo‘lé‘;ﬂxdﬁﬁéEbﬁlﬁv@ﬁbl@‘hh{ﬂéltoﬂ%fohﬁ&_i R¥th ¥ GIiHE My M
shaft in the first direction. Therefore, it is possible to formthe first
at t achnent thas stidedhacliiand farthgndsirg peyidsid sepdsgtelyi fromh dherixel diet Hthef i xed di e,

W t hout hayi ng.t.0, use slidin ie, which shifts in. the.axiial direction.
Consequent Hirosat Bl it feRaciP Bak Bkt Mrbabohmsial NRiE 4B 4B B8,

anot her at tidiigaits ng el sbifiedWik 6Npasstidnaduig tié flblding bvedli ifthegliage then the
two attachnent portions can be arranged concentrically with ELPh preci sion,
and t h& pr 8ERged FopFantricatly otith eh prscivioph dior this regpem dhis diféignlt fosmdhe y

ensur ed as baife Al b8 wkInRABh 13l nnthiifty Shittfhidfl pHlcRsidib land s REAADC
attachnment portion is ensured. reover, there I Ao need To mount the worm
shaft fr omaisainghe attachbmehtgire@sion ofitherwdrhreshagie [In paiticulas impthe casdad lavige h an

out er peri pheral rtion behind the first attachnent porfion, there is no
need to pr g‘\’/‘?‘ﬂ'é‘gég‘ﬁ%F}EﬁllﬁﬂgtEQfg’ef‘ﬁ?"‘b%%oWﬁgf%r% @R’aﬁ‘ f)eqomeé ‘the outer
peri pheral (pOIhiée pridRidf ore, there are fewer restrictions on the design

options. 15 In accordance with a worm shaft attachnment structure for a
spi nni 3y reel adudgheimoge,tstcea thwegomuisteséiie otounfedtfim pheosamnif 4 sepanatd @rigr i n t he

structure accqrding to the first. aspect,, th irst direction is,.

Subst ant | aPFOPTSE APt a4 dfres] it o b wal bR Bienghis nandi e,
Wth this qenki@yiaprooide thd®uérQietibhéral portion dithta@rdiandbR fofpadsing coi nci des
with the lateral direction, that is, t direction of retrieval fromthe
die. 20 Therefore, the first attachment” portion can be fornmed with even

hi gher precision with a fixed die. In accordance with a worm shaft
attachnment structure for a spinning reel according to a third aspect of the
present invention, in the structure according to the first or second
aspect, the | ocking nmenber is a plate-shaped nenber that is bent over



25 so as to restrict the shifting of the first bearing in the rotation axis
direction by closing the aperture portion, while also abutting against a
rear end surface of the first bearing. Wth this configuration, shifting of
the first bearing in the first direction and shifting of the first bearing
in the rotation axis direction that intersects with the first direction can
be restricted wirh a si e he Struct.u 3Q 41 accor L.th a worm
shaf t attaté%r?%%ﬁ Ehsetv‘r'ouc S[Jgra{ét f%r}dr}tgnglﬁligﬁﬁflhéﬁjrrglé&q‘ }éogganra irﬁsggggﬁ% Sg)%‘rt h aspect
of the prespfibnd fay eiat pértiont he structure according to any of the first to
third aspects further conprises a second attachnment portion to which a
front end of thdnuyismhelsthanrbovesthsre aavied neehior aivvprinhali atashanent stgedivesnt

portion isg4 . f i i i i ?EQ- i he
second bearfcl)rnags,pn?/d%?% ﬁg%?sfbigl&ﬁs g%ésf Jé%nélgltt}lg ﬁ%@r%%ﬁlog % b{)dlb 1 e nﬁfﬁﬁé’%ﬁ t, is
mount ed5t o Thircinsationchddictses litie ntediiarthé prior af ddwélhassothamnideds) wdtictowill af t er

attaching the rear end of the_vx(%(r)im shaft to :\Qf first attachnment portion
from the fiPFEAMEGRRAIEGNE EhthoseekiligdyRthedry fiom iRdisdesirshaft is attached 5 to

t he second attachnent porti ﬁgMMgg@@]@pﬁng@@fm, thereby facilitating

the attaching of the worms Mor eover, even If the second attachnent
portion is fornédslhusa mirpatend thh presenhmventen toippovidé & Wornhisbaftt he wor m shaf t
is attached can be easily ensured if only.th eci sion of.the formation
with the sPIERRREREEIGe foica sepming ek ot S ibe BFePment ISPRIOBRAES ot t achment
structype HRIrmahaR CADbOEhsURE eadily, ARG P&stHidMdnt 8n d desigh PFBRCAre PEduche Pr esent
invention, in the structure according to the fourth aspect, the second

att achnment por t ilowoimeshaftiattachment stugturé fsir@ spomingrech decondisig tofai folst t he wor m
shaft can be passed., and.the .second bearing,is nmounted.i.n that through hole
or t1 on WRFEL 15 PERPTAEVBHP I & SRECTBITRLIAAI D Fe0stateiough t he

t hrough hok&af@blyith Aecl WRittvikah firdt ahdh sEQDNABUARChAT R8disPeselia@Blo eldstdTe r eel
unit. Since 15 the front of the reel unit is usually covered by the rotor,
t he t hr ougkherbeman ghatt iIatersestingphelisplereevestase farmed on gh @uter Thewafeamdiabt her

obj ect f [ es cof . g [ Lon. w il
become  Spp S aite S s RORE Mgl TR A B RREEF Bloch N SO o
descri pt i omithwhotdtiontofidandle, kaek jahid €drthofor wiiding life amaspiadingrasli Mhs,

di scl oses a 20 preferred enbodi ment of the_present invention. BRIEF
DESCRI PTI ORyorin skt attpshpertsirycsie indlydes gangchanismeatiaehmert @artionafddgs  whi ch
forma par i r gl i-scl o I : i

Ccross-sect ?Ooc gggtr\%@\?v&bfﬂg %Zé&h%kﬁ?[ﬁga &rﬁzéigﬁenég gglrb(r?i %g‘) rtﬂ%d (;%rrlderﬁjélg “@%@8 irer:fclle nt of

t he presentnitnThatdaoond &1 themern shaft &meuygthisid ¢l thedirstttathment poetwonof t he reel

unit agcording to the enbodi nent of e present .invention;, Figure 3 is a
e oss- S8t M IngHASk seAPey e pegHon 1 £ SEPHG TBRUPEPRGIoTo ThEESbod nent of
the preseninduliERpdHiBh isSEeprdsell Ror thS aperfk OpSrtioR &t & ARAUIr¥etRM, Fhidhigacasi ng
according to the embodi ment of the present invention taken along IV-1V in
Fi gure 3; dBectiopjiptgrsesting wite ajretptionaxie diseasipn-of dee Womashafi. el bspringe casi ng
according to the enbodi nent of .the presgnt inyventio I lusty at i t he
rocedure. TopniTe BHERH o it P i SR In Pk s Gl Gt o
cross- sect ifigsdkaritige WS which tiereaASH S the o shavisatiachaBle) dTHedotiifg S

enbodi nent of the present invention illustrating the procedure for

assenbPd ngmembepisaneymed datacheblydn thenfirspptaghmemns PESeReas toqlar theHE PREFERRED
ENVBODI MENT e i . j ; 1 OR: W ow be

oxpat ned EpSriers B ARORARRNRARle of\fe REF Bolting MARE LR tch b0, 00

skil I ed i nabhtengagaiiist dia dutércirtGmddremtiab sunfe-etdfalie fildebdapingowi ng descri ption

of the enbodi negts of the present invention i rovided for illustration
only, and not fg\%‘ﬂtﬁ’éﬂﬁﬂ%&"é‘%?ach‘i‘lﬁ?ttﬁ“?-}(jmf%évs*leﬁ\}%‘?%ﬁ‘ BeFPHBd by the

appended CLRIfT aghchel R it fRSU4BhARG ortRH, Blel firSObdafhk isthbintbPtdthdre 1, 2
spinning reel 1s 1llustrated 1n accordance with a first enbodi nent of the

pr esend0 i newhof tha worm shaft. In this state, the worm shaft is mounted to the bearing

mounting portion while shifting the first bearing from the aperture portion in the first
direction. Then, the locking member is mounted, thereby restricting movement of the
first bearing in the first direction. Here, the first attachment portion is provided not
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15 As shown in Figure 1, a spinning reel in accordance wth an enbodi nment
of the present invention is a large spinning reel, which is provided
primarily with a reel unit 2 that rotatably supports a handle 1 and is to
be nmounted to a fishing rod, a rotor 3, a spool 4, a rotor driving

mechani sm 5 and an oscillation nmechanism 6. The rotor 3 is for w nding
fishing |i : LS. h&}r?& .t ont of the
20 reel un?ﬁt@?t#ﬂigh?%@%‘mtﬁm?gg}) %ar%r%qﬁ(gl?{r%l%%os mggthl’kégé;alrn otﬁﬁfklrtt S outer
ci r cunf er entiteatiors UFlicaear, endrd theswarm alafetd which He firsobdariof it dtachatisr 3 such

that it can be shified back and forth. 1t should be ngted thaj the handle 1
can be nouttaaehodhe et Ene ParcRy mPYRE e Hemhatia PEBrt uni 2. The
rotor driviggchge MARksBred itiOhsile fo%nﬁ%@ﬁrs?at&d&hﬁx@ﬁt@%rﬁéﬁ nthWidh the
rotation of the handle 1. The oscillation nmechanism 6 25 reciprocates the
spool 45bagkeasian bydieHHoimingodpes fixeddieywithout heving tatseonslisling die, whinbll e 1. As

shown in Fi es 2 to. .4, the reel unit 2 principal i ngl udes a casi.ng 2a
support i ng_sﬁﬁé ip ghegiad d&ﬁ&‘%ﬁ%%"'ﬂh% ?%Pi“f CBSIFet‘iL‘%‘H eﬁg Og _ea‘?f‘?f&bﬁ?ﬂscremed
to the casijygitalfed A thothef hits&dhhidht HdrADESVIEH i BAnEEwiAishginkidis théntle Second
fl ange portions 24a and 24b respectively fornmed unitarily with the casing

2a and t he tWp@ttpehmenpportions ean bnastanged eepceatrically with higleprgtisionnandehef a

pol yam de- t.J4C L esi Ne) I i S d i.s_ produced
by 1 i ect SRR Wi SR 5l ki B o @Sy el ofls 1Bl B P e °
mechanilem pesNiznotthe vlidif g divefo? thefsecatidchtiatizhélft poftionat ahduéd. SMpfeokér, porti on
27 and a first _ handl e support portion_ 28a. The -6 rotation support,
portion 27 thee isrnongsd do meanifae trpameshafl from theaearosp that gvsp wdwn dhe reglunite)

unit 2 sid .0t or i . i tion
shaft (t he?s;)ﬁgljr(l)iv}c()frglgg‘frelglrﬁlgﬁgé% gi ﬂP?é%gqqg?é%}ﬁ%?Bﬁ?ﬁ%g@%@%h@%f Fh%g handl e
support pofd h®needda previdedlthraighchdbofts ppssing tha wodh shafpaotighnthe@arend of the
handl e shaft 10, which is the rotation 5 shaft of the handle 1. The casing
2a has abo®eripRaral noggon nihekefares there amg dewgdpstygtiqns:on the, desiEontios.2s j s
provided in thr ‘i‘ﬁa@ﬁ%‘%&dn%@%viw ot ShaF A ERAMER stthctuferob Egﬁiﬁmﬂx rkdon, that

is, the upper, the lTower, an the rear portions, to nmount vari ous

mechani sns aceprding tore sérani sspeat eitherpokaentngvenpian.an 2k stAstwh eeuording kb thar e 1,

the . nechanism a 11 ng space, 26 .acco ates g.rotor driving.
rochant sm SR GIBL drein b oreE Rl BRI o tpgichat e BABRtbor ¢ on
27 is of sybieanhiR! Witk flis e3HgufdHRRSth8 Métatién 4,05 EGhe WAAdIBUbUaYIyW th the
first sem-circular flange portion 24a, which is also formed Unitarily with

the front ebincides withlbmiatanaladicoten dhat is, thesfirestion ofretrivel fromethe dis. support
portioR,27 a thraugh hgle 27a (Figure.2) thr.augh the center of. which
Phe. pi A9 on 185 Hte 0k S8 dubiefen BB ob o BE tdrhneh Wit Min s PR Bloniigly 5"

reverse rofadixedigr eventi on mechanism50 is screwed fast on the front face
of the rotation _support portion 27. Furthernore, as shown in Figure 2 and
Figure 5, the rdf a¢Go5ianse pithraworgr shafiattaghment spractnestgr aspinnizgged ond

at t achnent | i . 20 of
the osor 1| APREAbER £ied Rpedol BclcBiinfinETn, B Sy iR O E 6 e T,
second at t dicstioe sécopdnspeot) tilockiag embed ispapisicrshapddrmegbertthat is bémtoiven

support _portion 27 in a shape at. over|laps partly with the outer .

per | phé?m Spat YSWS?thFﬁ@Q?fE&%fIJBﬁ%E&%? n the igiationgaistiCtpbbY FgRngo f or
suppor ti ng efBRI podish, QJhilTeQFs_o%ﬁtt@@ta%%Et d1etr &R ﬁi‘@?ﬁ@bﬂﬁ@ fir@b@hiringl 2 1 S

formed at an intermedi ate portion o e casing 2a. e gear 25 support

portion 29 With thig ¢nndiguratioh sdhifting of tiwtfirstbeaungiuthp fisst dirgctian anshshiftisgt he | d

i 2b. i 14b .Fi .1.) for. bl. i h
L e L L e T L
provi ded Wechhb@rdstHcdaith @ kienpl®BertRtr@stgre. Whi ch the | ater-described worm

shaft 20 can be passed. At the rear of the casing 2a, a worm shaft
attachA®nt st r udn aecerdagee with aggorm shadiratiaghmens siruefkrednria spinping reglci | | at i on

mechani sm @ .| SR OVI . h i,nel udes a
rechani om ptoRdRE S ) ARk b BEIHE R 1R AR Bl aple 0P 1

att achment theofirki tonhit® adpeci fifihed kotplibedth debcdnd idchmsntfpektigotoavhitihe rear end
and protrudes towards the Jid portion 2b.. As shown in _the drawi ngs, a
gui de supp&ept gukefiteswens spatbisatiachsd. whefsitide serong ateinyat gRisiciihed | at er)
23 of the oscillation nechanism®6 is fgrmed in an upper portion of the
mechani sm attachnment portion 16. The nmechani sm attachnment portion 16
includes a first attachnent portion 16b, at which the rear portion of the
wor m shaft (to be explained later) 20 of the oscillation nechanism®6 is
attached, in a central portion of the nmechanism attachnment portion 16. The
first attachment portion 16b includes an aperture portion 16c, a bearing

= mmep—le e N o a o~



in a Ushape fromthe aperture portion 16¢c in a first direction, which is
substantially parallel (that is, intersecting wwth the rotation axis of the
wor m shaft 20) to the handle shaft 10, which is a rotation shaft of the
handl e 1. The aperture portion 16c is closed by the | ocking nmenber 18. The
| ocki ng menber 18 is nounted detachably with a 15 screw 19 to the first

attachnent portion_1l6b. .such that th erture portion 16¢.is ¢l osed. The

| ocki ng mr{@x&edllgntpgg/awgﬁﬁ}eégglﬁlgge@%ﬁ%gp tﬁ%&“e‘%B? tbﬁaé'lnz%’ Wﬁfﬁjhls Figspgg t over
SO as to cuf ettt 8fd b thBopin shhR, ik nictihtddaa e \@cdntPattadhmeitpodiisre chi@ns. The
| ocki ng menber 18 is_in contact with the outer circunferential surface and
the rear s senfigyratiog, afier attaehing Hwdearsgd pf the worm shaft tothefirshs t he shifting
of the fir %ﬂr' . i Nt fi.rst di i .0 i nd

di rection, %\%‘@“ C nlk Eg%lérzg%ghgfhgtr}ﬁ esatrdl{egh(t"géﬁfﬁéétt&gg)?é%ﬁé%&aﬁ@squtéc%%grti on
2b i s mhde t@the skeondentashihent partival wiathiedeediridtedriny nhdreby facllrsing thei nf or ced by

glass fibers, and is manufactured by injection noldi ng.ggAs shown in Figure
2, the |idapahingef theweaa shaft-nMoreeyier. syer ke sesend pttachmsntpartian ount i ng | eg
25 portion .S h) V. ril 35 1is
formed uni tﬂgi?ﬂ“{dy yvﬁlﬁﬁt%&e@’g iel(e:gfl!@:ccl{s a&%@%&@ ttﬁ%ﬂfogﬁ%ﬁg@%ﬁtﬁgﬁe&s&g%&m I
portion at eadily enbuled tftonihihetprédidon of the f@&rmasionowiti the slidiag dieaik ehdveed:over

portion 35 covers the, open, 25 of the casing 2a, d a space iis formed in
the interior t hiﬁ‘ é‘ifP.rd&\"ﬁ%wh‘B?i‘n‘f‘?‘ﬁbs}}aég““ﬁm?r&%@@u_@ifgéﬁ8%‘"8%?@ fromthe
cover port LQidrdag td M EARAYSEC B%Eb?%%e&qnbéltit)ﬁ,rimﬂe Whickurs uaﬁmﬁg't@mey 30 hal f

the thickness of "the reel” unit 2. In the upper portion and the rear portion
of the covdéourfhospéassthgSeaond epsachnieat pordion ipbudes arthrough holepediquothtdugh i s

f d ing.th i 5. At.the.front Qqf the. ion 35, th
subst ant | AMHATGNOERRERR A BZesig: rafseeReainsinrr bRt an | nner
si de porti gito@dh RdIEpSRGANWith SO NGuratioRAht WdBmM AR | PksddrtRidugHese | nwar dl y

has the function to serve as a wall portion for reinforcing the cover
portion 35thropghdhde pordionoo thitdt eantermpented Hamabe fransefdbeteehumisl Sinseippor t

portion: 28 vi.ng..a hass.portian for Qrtin e ot.her,_end. of. the

handl o) Shatte T SLoR PR bRY chPired Y B DisPitpt Rt aBl e iR s Aot

t hi ck-wal | egpo¥edtrethe oakieend of which extends both forward and backward,
formng a fishi &% rod- mounting portion 36a. The boundar%/ portion between
the cover porti dResgsingoiher Rhjekisuieatures, pwgcts and pdrantages of thgpresent at

appr oxi mat ) : i . r i Isng 2a is
inserted in vén{aﬂle&gh?%gh{{é a%ﬁ‘rr)}?lﬁ[(s)trq tgé(}gtshg%d?&ﬁgl%&ﬁé&s@ %%)ﬂpg%gdeg@géds noot hl y
10 connect dekcriptien,fwhich, taked is eargmctioarwitteths uppexet dpawihggdiscbS8es and 28b are
tubul af, . menbers that are provided in the casing 2a and the |lid portion 2b,
and beé\(?i nBEe?? e‘@%@me‘?tr?fﬁli‘%prﬂ?%q’@%t}m’are mount ed i nside them On the

| ower rear surface of tipgRIEpEESERIPTRONCOP AT PRAWINGSI s fixed. Wth this
nane plate 38, the nmounting hole 2d (see Figure 2) for nounting the guide
shaft 23 of 15 Reterdsgnow o therttached sinawinggwoich fhem hipddef thiggriginalwn i n
Figure 2, the rotor driving nmechanism5 includes a handle shaft 10, a

mast er geafj s?‘f,sur\(f\hi ch is a face gear, and a pinion gear 12. The naster gear
11 rotates togekhafe MddlefihidrodlRcrdiafl Viewbf alpintiLRel dt@otdaiiloond 1 S
fixed. The pinion gear 12 nmeshes with the master gear 11. The pinion gear
12, whiTh sabodimegtofithe prgentanvention; shaft of the rotor 3, is tubular. Its
front portion 1 t . i s.fixed with a
nut 13 10 the rBERE AR 4BRddBeSER Tk i diiRe LA By Boccllg 8 O,

axi al di r eembodijneaf oftthe pfesentdnventian; 12 are rotatably supported by the reel

unit 2 via a bearing_ l4a nounted to the rotatjon sypport portion 27 and a
bushi ng 14b nouRtE¥EF § & & fesyieaHo 55‘6?@5&%%@6298} 2COPRUNGILIE| at i on
mechani sm g.,,6b4i ﬁt@@tﬁg ﬁ:@@htf' daflof:ne spool shaft 1 S, which is linked to
the mddl e portlﬁltgn of tﬁe spcl)lccg}lF 40v’i a a drag nmechani sm 60, thereby shifting
t he spdl 4 al sbignack issncrofsesectionalsieshalithe casitg apeowlsngtotthe 8nbodisment
oscillation chani sm 6 includes a shaft 20, a slider 21, an

i nt er medi aPkt ﬁgéqse‘?té?veé‘ﬁ&“%“&fﬂnﬁéwg{]\’m lp‘ﬁ%r.e 3%he worm shaft 20 is arranged

bel ow the spool shaft 15 in parallel _g_



30 thereto. The slider 21 noves back and forth along the worm shaft 20, to
the front end of which the internediate gear 22 is fixedly coupl ed.

I ntersecting helical grooves 20a are formed on an outer circunferenti al
surface of the wormshaft 20. The first bearing 17a attached to the first
attachnent portion -9 16b is nounted at the rear end of the worm shaft

20, and the secqnd bheari 17b attached ta the.second attachnent portion
27b 1 mount od_ FIRG piegR SR R AL R TE 300 HRRRER BEESr g 174
can be att aaibdinkdn® OF tHRreRef véRioROTlkuk@itinkfie Pfockigre b steriipaheent
portion 16b. The second bearing 17b can be attached to the second 5

at t achnent opgHatignmedgignismsgnd he front. The two bearings 17a and 17b for
rotational suppqs: f e e, . i m syntheti.c.resin
such as pol yace'?:r é%urggg arsehcg(é\sﬁ Suéﬁﬁ%ag&‘re gllé%?h{%%%mp %oqpogg{é?1?WgaéQ%Bglgé§gl “7b have
pr ot r usf onembédindéit of e preventSihogRiondllistadihi e Rockdpasiol bgembiing thet he axi al
direction. These protrusions 17c and 17d interlock wth depressions 16e and
27¢ f or med op¢latian meehgpisghd second attachnent 10 portions 16b and 27b. The

rear end of the@ﬁ%‘qg%ﬁ;ﬁﬁFcﬁfﬁ)@@pTﬁgw, ﬁﬁ%ﬁtdéé[ﬁ I\ﬂ% der 21 by

two screws 21 c nside the s an engagenent nenber 21 a
engagi ng t he helSekatedgmbodinentOaf the presenttisvbnsion lvill hatv betexplinedotigi e ar ound
an axis perpendicular to the worm shaft 20. This engagjng nber 21 a
engages t h&SiRrenFeto thg dryags. dpwil eﬁmf@r%yo@eﬁwﬁaﬁ?q%@%%ﬂ% %n of the
wor m shaf t I j Wf%&' | i :
i nter n’gﬁ atd %glgdggltreq%% tﬁrrbgfsarlllgs t?@x?%tﬁ)étﬁﬁ%ﬁﬁgécgﬁle%s'd?%ee&éﬁnggﬁegtior} S

pi er ced by ig previded florsHadttatidf oalyd andeotdor the petywse oLBmititdy thé irivention anged
above the mgshatt 20 in ralle] . theretq. The worm shaft 20 and the

gui de shaf ﬁgé@d&%%ﬁaPmd%&gW%@d@ilrﬁﬁ‘é‘ﬁglﬁﬁtﬁ' forth with respect to the
reel unit 2. As pelQwhg inditidllyleBedre 11 BSpihRnBlrect id MabtrdeSinface¥idandd Witk
portion 30, and a first rotor arm 31 and a second rotor arm 32 provided in
opposi t i onadmstiembodimiers ob thetpesent/inventioncal portion 30. The cylindri cal
portior11530 and thehtwo.retor f;\rms.Sl and, 32 ar?1 formglﬁ as g(ﬁne- iece
unitaryounit. 25SAIPYEIR FigNFg Laspirpe teghiy aporpance yilhen GRog 8“38{/)% ndri cal
portion 30theistesent PYERidHCE hilaBe SPaning rédd) WEidh igprobiRiee pAhRFIyOith Rirge] f r ont
wal | 33. The front end 12a of thgwpi nion gear 12 and the spool shaft 15 are
passed t hr Y03 thatgotatabbugwpens ehadle handisde bgarauniad tgafis OfATOIT | s
arranged a O, ] r . I ; . i C dinto
a thr eaded%b%r |O§)ﬁ’ eg{ot %dé}ﬂr?%{rllte a%h%f“%# aiuggn B?C@?aé}rﬁ)gg%%?{%%& q ﬁnfehtrg%%

(r:\y: : ndri cals mgmﬂiﬂ;]diﬂ% ?ﬁhing lige potiel spaolraeatdf/\iarsdp%mmrbthabyamhe %&hth)fﬁﬁ’e is a

ol low_ 3a, and the ange portion 2c js fqormed unitarily with the casing 2a
and t hé0| i aeehypit ?-oFFhQBPOCS RIE ifpr\fwlpﬁmsrféﬁwdmemnﬂaﬁém&r ngEmESEntialy 3a. - 10
A first bai [ H%?%@r ' ' [ :

peri pher al kléf?%gp%}@ 1% ﬁe onatt ﬁ%n%&ékkpﬁggﬁ?g \sélﬁ:1 El?gltaglr&gé?r(\e%}h?a?gi&ﬁnge roller
41 for gui dorthy I slxvildbe hotaé then the hahdled pranlbednoumnterbloreither the lefher theont end of

the first bhajl]-su rt ber . 40. A second bail.-sypport nenber, 42 is fitted
bivotal by SRt g ERGEFeal SHEE Sherup SIRE fredfinisrd SHPBlS RGN e cecond
rotor arm 3gopefutivmivitlfithe rétabONf He Hakft Ve qihe obAI1hticiEmEMahRm ¢1 at the front
end of the first bail-support nenber 40 and the second bail -support nenber

42. Théke fdcipsecaiercthe spashd begk andsfopthdn coopanasianswisiptherratadon of e handle 1k ol | er
1L 2 e Do RSSO Rl b URIGR ST, 1 o
3 i s di sposgspowiridthe ratbe3 aid ihedposial, aPidrortish ADderhchiably scedwaid t8 theThe rever se

casing 2a, and a circular flange portion 2¢ having first and second flange portions 24a

and 24b respectively formed unitarily with the casing 2a and the lid portion 2b.

30 The casing 2a is, for example, made of a polyamide-based synthetic resin
reinforced by glass fibers, and is produced by injection molding. The casing 2a has
an opening 25 formed at its side, a mechanism accommodating space 26 formed

inside, a rotation support portion 27 and a first handle support portion 28a. The
-6~



rotation prevention nmechanism50 has a roller-type one-way clutch 51, and
an operation nmechanism52 for switching the one-way clutch 51 between an
operational state and a non-operational state. The outer race of the
one-way clutch 51 is fixed to the rotation support portion 27, and the
inner race thereof is non-rotatably interlocked 15 with the pinion gear 12.

The operati . LS E L atil . r i n the
casi ng 2a AAIPRERY ke S7R FngRERSH: B GRURE natloll pRRERRA SBIIEEN 1
t he oper at it 2 Sdesf thd ratbr 3 tand et rétadbBvlpp®iting etk totatiohahify (the pidién casi ng
2a. The operatjon nechanism 52 can swtch the one-way clutch 51 between an

> y ! )
oper at i onalgeat b esgbeddateniefdberoien ke Grsthandiy suppod peripnidSa ispedast on
| ever 53 a Yer Rl I i : in: the
froures) at horhShToicRbyhlte End SMBRAAIBSAANIA PR FRMEAIGTS ) o
51 is i6 thhafopfthethandiall. Sthatcasing 8w assbonohaf therhiockndshef thetres] uditi2s
i npossi bl e, whereas when _the one-way clutch 51 js in the non-operational
state, reverse rottPFBRESP 1} Plré“’l‘jd'ﬁg‘i‘ thgeg gOYBB%%WBﬁQ!e exqept Ith‘:'ﬂfgf)’ét arranged

Det veen. t Nobidis inaf A1 B BBR He 1806 WPURGEANGIl ARuAVEiSS: of the rotor

3, and is unted to the front en shaft 15 wth the drag
mechani sm é@echaniemp osthd neehawem at¢ranmpdaingspadet 261 SAsashdwinhie Bgwooell, the The
spool 4 has a,babbin trun ortion 4a onto ich fishing lipe.is wund, a
SRiTt por { AR Ao EOT R A4 PTG LR SCHET FRURE RSB A | r nk
por ti onp4a.anadBéilatidd @BéhahlsAN@ETROF AR sﬁ?p&t ¥&ioh 274 H6f Subsiahtifind of the
bobbi n trunk portion 4a. 30 A procedure tor assenbling the oscillation

mechani sm Golumnar shspaahé és fosapd witasily withdboliest samir¢irpastdlange pertier gai ned

with referenceg 1o, Fi re, 4.and Figure.5. en lin h cill ation
mechani sm ,rhl P g‘l%s,o f?ﬁ%edv%r}’l%‘ung)hgftﬁ cl"ét Oﬁa}earggcg%s{g%‘ ?%gn%rfgflﬁ%g P s
shown in Fi2gumdedétAdion §uppditipacion! ITehasrtirougihble2¥a éFigﬁreZ)Jthrou‘gﬁ) e shaft 20
i s passed through the through hole 29a and the slider 21 fromthe front of

t he second ceternefivkish thearinioa gem7i? passrss 4 ereway alytah 51 oftthe tata-desgrited 2a,

' Fotre St pflioh brfehflPRfefih B RIS ST BF S kbidiee OB, 1T SO
radi al dir estatiemnsuppospdgtidn®y. | id 5 portion 2b and slightly tilted, opening

The Ti st bear| NERREre HOUAPRL FISOIs Ko BU s G ropRon SBPPATCRRIHER 20 and
Tt gt e BB B B o B o R " 17 1

| ocked by twwemmheft 28\t thensciilabion meokngsin 6 dogetieer vathad seoondbepimgtl 7por ti on 27.
mar 220 S BB B P PP BT R L e ©
first bearipBftich?d ifta shie theEdsveRlags pattly with@Be bikOpdriphefd poitidd ot i ng

portion 16d fromthe aperture portion 16¢c of the first attachment portion
16b of t he threeglaheledvait t achnment portion 16. In this situation, the

protrusion 17c i,s e [ S, .l ends of
the worm 15 shafAt g%%&%ﬂﬁ%@}%@ﬁﬁ%ﬁ%ﬁ% ﬁl?sl: ggerrllg-l(;? Hlee’ péélggﬁgxﬁéoair;?ng 17a
and 17b, asxplames ldtér) F2 gifoembd &)an ihexthedihle@ogtiordsf théadsing?Bh. i Bhengeant ed. The
gui de shaft 23 is nmounted fromthe rear of the casing 2a, as_shown in

Fi gur e2®. FyRROrt parfign 29, isqcthigkawaliedgih thatjs darmpedimratding toveads e lidne casi ng

2a t hrough ung LG ; f 1 ind¥haYsh ofthd he slider
21, and it ng?@g@ %gﬁg?%l{goinfoeé%olé%gﬁq\kjﬁﬁoﬁéeb gegé gttlj ort p(())r ?} on 29.
Then, pinion gear 12 is mounted to it. The gear support portion 29 is provided with a
through hole 29a through which the later-described worm shaft 20 can be passed.
At the rear of the casing 2a, a worm shaft attachment structure 100 for

30  attaching the rear end of the oscillation mechanism 6 is provided. The worm shaft
attachment structure 100 includes a mechanism attachment portion 16 and a locking
member 18. The mechanism attachment portion 16 is a thick-walled rib that is

formed at the rear end and protrudes towards the lid portion 2b. As shown in the
-7-



the guide shaft 23 is attached to the guide support portion 16a of the
mechani sm attachnment portion 16 via the bearing 23a. Then, the | ocking
menber 18 is fixed to the first attachnment portion 16b with a screw 19, and
the first bearing 17a and the bearing 23a are | ocked and positioned with
respect to the axial direction and the radial 25 direction This state is

shown in Fi p ) . xed to
the slider dg%l\?\lﬁ%(ﬁ?u\l/\% %@E(é%&%lfﬁ?%ﬁ%@%{ﬁg@?ﬁ téﬁ gpl%‘ﬁSd gdéégenbl y of
the oscill midmmﬂhnbsmeﬁhadimﬁhh forared énmrbh yppetrlpertfdnrcﬁtth@mbdtdnmnt portion
16b is provided not wlt a t hrough hol e but with a bearing nmounting portion
16d that i S8 “FBO‘F‘H@ irst direction. 30 The rear end of the worm shaft

20 to which the fHeh$dchRGahi AGchdéht %@ﬁmﬁ&%ﬁn@iﬁﬁé&?ﬁm’t &tﬁ%ﬁrﬁﬁbﬁcﬁﬂ&?l?ﬁ by
shifting it in the radial direction. Therefore, it is possible to ormthe

first abt a@hwbwh theorear portid6 bf tictworkn ﬂiaftp(tcebﬁ sprmntxylamr)am of th ngpluwttdm a
fixed die, hout usi is shifted.in thgpam

idi
i redt fon rRdchartih aHe plstngah aehal Rafidr e Fredfinisoh SteisrieR o PR Shar ¢ 20

is attac heerhbmrgtfa&a&ﬁﬁaﬁgoaioh%hmadda%tab@ﬂm% rtiot 6eNa bearfrmiBshtitist h a
sliding die, then the two attachment portions 16b and 27b can be arranged

concentric @Dl’ty)nvil@hartﬂ @dﬁmﬁmshﬁ@n The dearing fpﬁ@mm@ pmtm 16(1 e cometih® wor m

S L e e L

there 16 ngo fiRGearteRd BB tHetworheshad 20. SItfteadfg ﬁfo@ﬁhﬁé‘lﬁoﬂh@ﬂﬂm sddphabedeven
when the reel unit 2 is provided with an outer peripheral portion behind

the first & e&cthepafroputhe pperture portiond oe in 8 fisy direetipn, whighds sefstantielly ough
hol e for p Ik i on.
Ther ef or e, ? %erglg(t%a?gs ‘\g/\rgér:&lg V{lglg@te ?-%%{s?&g%kl% Elethg%&ﬁlnﬁlght pgﬁ);ﬁgp R&ﬂée 10
outer peri plmff 80, vittichi isarotatioh Bkaft efthe handle 2. T@etapert&abodionﬂltims ¢lagedThe
spinning r to V\/mchthet1 TEent inventjon is applige limted to

t he forego:%biéheelﬁﬁlﬂagmber § lacking meR) meSdﬁrrrP&yw%m*ﬁ@q&whaed to

l: V\:h h
P or oty S8 Y e ERinhRRISE 190 50 usf ubapaRLERLG Bele on Wi
shape of tkksedcki ng nenber is not limted to the one described in the

present enbodi nd it al so t of sin. FEffect of t he
vent | on Wi th 1B 1osKAEREm PeRHS A gHAre sHEPe Frutbes e R Biral 1

provi ded n@veMolad télcierB thdHRRS dfr%eeﬁ#auﬁeawnghmubs&hldn@ctm ntI'hB%dRﬂ{gt l on
that is open to a first direction, and the rear end of the wormshaft to

whi ch the fmenther b&mmwgnﬂaatswméw qmmr@urnif@ematl qurfacg ang the repysustace of ng i t
in a figst ,ax d|r |on her 0, IS le.t Qrmt first
attac hrbr(éent }geot?rts{b tha’ﬁloé pl)tr%1 stlilgﬁhllgﬁn%? ftB?%?SrtnBﬁann\ﬁolja m?k} |t§<1r§td di e,

W t hout usidfigctibnds ivebl g i6lia 8eddndidirestic) qufﬁ&dls lpar;ieh&cabat ) thelifiest Sirectivn.
Consequently, even when the front 25 end of the worm shaft is attached to

anot her at t achrée liggortian?b igmads of.for exampie.q nalyamidebasedpyathetic rasih t he
t tt h t
L L 2Ry 005 00, B QL ARARALCORE SILAIAARYL L B iir ot <Tor

e worm sha e easil
ensured i f Figury? tthelippertioni2brhasta thinewallddctioner mstirgod B)S ande noaatimgllegt t ac hrrent

portiop_is ensu over re is nqg need to nou t rms aft from
Phe redt. gemﬁﬂéﬁg%?t@c @ﬁomﬁsfv%rqdegfhelfﬁvv ROgHPf} %}Sé}éan%ﬁ) R"out er
peri pheral yp@rthé QRoRENAREE fdrord 24b9§erﬁhg a6 NRMLp QS 41Qhe siHORS ®hich tRe need to
provide a through hole for passing the wormshaft through the outer

peri pher al rggor 3 isonourféd; se tit ¢he ¢aver portior 35 eowers thesupeninigi 20 tharcasing Zbesi gn
options. - %.r%d a space is formed in the interior thereof. The mounting leg portion 36 extends
upward from the cover portion 35. The cover portion 35 is formed with substantially
30  half the thickness of the reel unit 2. In the upper portion and the rear portion of the
cover portion 35 except the front portion, a trimmed portion is formed opposing the
opening 25. At the front of the cover portion 35, the substantially semi-circular

second flange portion 24b is formed. An inner side portion of the second flange
-8~



As used herein, the following directional terns "~ “forward," "rearward,"
"above" "downward " "vertical " "horizontal " "below' and " "transverse" as
well as > > > > any other simlar directional ternms refer to those
directions of a device equipped with the present invention. Accordingly,
these terns, as utilized to describe the present 5 invention shoul d be

i nter pr et eq,pal aliy t??otﬁld%glq ﬁ%%%n&é tsEreve%gﬁ drf?é(x?fb i on. The

ternms of degree suc I‘OXI mat el y" as
used her ei reinfoadin@theeasanstien Mm@ntoneﬁxdd@fit}mtao@ar pﬁmbﬂnes rgdedndishnidir m such
that the end result is not significan changed. . These terps shoul d be
const rued é@ﬂoﬁcﬂoﬁ@‘?fh%fgbl@%ﬂgﬁbﬁ’s&tﬂoﬁiﬂb%r aquogggtthf: othgy g1d frtbe hendlle i ed term
if this deyigti® Mdd not negate the neaning of the word it nodifies.

Thi s application ms priority to Japanese Patent Application No. 2002
117516.5 The ent The noiuatihg bgrpertidn Jaisarsedd, tlﬁaﬂcamalledppémbat omenenlaf

2002- 117516 h by | d.h 15 Wi | |
sel ect ed em%‘?j %ﬂ#ﬁ'\r}gor raaﬁ?)%l@%{r&ot{}frp%g sg‘{encﬁén%%:ﬂ?elﬁe%tl on,
L W] D3 aRDRRERunify PG BliivehPtheicBuéron®sd 3 et Wictnhg hosur e t hat

various changes and fications can be herei n w t hout depart| ng from
t he scope pértich86iinowmout atrapgsoxdeshictyclhlf llheltmgkrwgﬁendleh:b uniper pertiofrof thieer nor e,

the f t th to th t
vent on SREEARS BHoT B O%wﬁot}@%fﬁ{)ﬁ%”ﬁ%h% R o % B R pose of
limting tBehneBié@Nrho first andl§édofi8 Haie & 86 lafd 78 aRGubdlad I

equi valents. -14 WHAT IS CLAI MED | S: vvor m shaft attachnment structure

for a spi nmempersdbat aﬁgmqvgied in ghe caginie2a and therlif] portian 2byand beamees{neool f or
di I th 5 t at f the handl
wi nding i Ovpnaﬁll&hgglrd% rﬁ%;’ ebeo&nq&p rlab[ ﬂ%}?’w arotation o e handl e

and the ro a Wor g ro attached to the reel unit via

first and SeCOﬂd)nhH@fdMﬁedrhﬁﬁfa@l’cﬁtﬁh fephatit, al nameoplerds iofixéd ewishrtiisshaf t
the worm shaft havi ng nt er sect i ng(hhel i cal gbooves formed on an outer

ci r cunf er eAtn@platg 48 eweingdiole Z¢heseqbigwre hbfor masnfieg thsiguidechaft g i ng t he
spool , ;gai ﬂw"(‘ﬁ&ﬁhﬁ&}f{n 1;1(%‘ @%% fildqLgt ure conprising: 10 a mechani sm

attachrrent portion N Car 1 y Wth the reel unit, said nechanism
attachnment port Asshdwew m@gﬁmr:tmktb tob@rdeivingaméchranismad irmhmeeahamﬂje thafh, to

which are end of th r. t bei ng ,mount abl e, d flrst at achment
o on holh masteraser | LghiObi Be St HdiIHNOR Gtk (TS e | ot 1 &

depressed [ &akleARih i BnBRIHEAN0!© whilh Hthaddleqcs ﬁsaed m;ﬁnldnnt ersects
with a rotation axis direction of 15 the worm shaft, said bearing mount i ng

portion begcmg laIthesothbﬂm master geant bcThapintencgeanl, svhidi sewrsfaerdmwt i al

2t oo eroring SR s Ig herisaroda b AR anARed 2 Rl Bt 11 o1

attac hrrent (HRQblot 9Narilds fiked With!aQfift 133 thea bR BUMhe RHAdle@Ad &Meapenﬂest rict
shifting of the first bearing in the 20 first direction by abutting agai nst

the outer Gvitleipapast tnthe gkiabdirection) of the pmien gepr 18 @gg fofagably supported by
the reel unit 2 via a bearing 14a mounted to the rotation support portion 27 and a

bushing 14b mounted to the gear support portion 29.

25 The oscillation mechanism 6 shifts back and forth the spool shaft 15, which is
linked to the middle portion of the spool 4 via a drag mechanism 60, thereby shifting
the spool 4 also back and forth. As shown in Figures 1 to 3, the oscillation
mechanism 6 includes a worm shaft 20, a slider 21, an intermediate gear 22, and the
guide shaft 23. The worm shaft 20 is arranged below the spool shaft 15 in parallel

30 thereto. The slider 21 moves back and forth along the worm shaft 20, to the front end
of which the intermediate gear 22 is fixedly coupled.

Intersecting helical grooves 20a are formed on an outer circumferential surface

of the worm shaft 20. The first bearing 17a attached to the first attachment portion
-o_



2. The worm shaft attachment structure for a spinning reel according to
claiml, wherein the first direction is substantially parallel to a
direction of a rotation axis of the 25 handle. 3. The worm shaft attachnent
structure for a spinning reel according to claim1, wherein said |ocking
menber is a plate-shaped nenber that is bent over so as to 30 restrict the

shi fLing ofyob Beblfieh aPRATLA%nl B e U dREIADOOLn R Qb M Pripl L e
rotor by closing said aperture portion I'T'e al'so abutting adgai hst a rear
end surf acattaéhetihe tHe sesdndagachment poition 2 7. is Tlvrinvedrtontisd @bt eat o eHeedrin

structure for_a spinni ng reel according tg claim1l, further conprising a
second att 8bMEEHt ThefEst Searing 143ican by attachsd fropythsapetige pertiansifgrof thes

attached, ' C ' | r]ﬁeﬂt | itcaki ith the
reel unit, %ﬁﬁ%@g@gﬂg pghtogalﬁgﬁgfh e\%ﬁ{%ﬁ%{égﬁﬁ ggjoésagl at a?%ed t? rtﬂ(l)én%/ec%% of the
wor m shaf t atthetinngt portiondb tiwons tiedra.c Theltved bearimge h¥a gat 1 Thofor rdiatidilat  wor m

shaft attachnent structure for_a spinni reel. according to clajmd4,
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mounted in said through hole portron. 6. The worm shaft attachment
struct ure ftppmggpiation and pesitiorang by the ayjiat direcion! Aheseprotwseonsi Ivcsadd beari ng

nmounting p Lon.i s depressed from saj ertur rtion so,as to b

U shaped. |3 78 g0 HREAGRESThns 1BTHARY o BRBE t BeRBh adSpthd gstiacty
accordiing tpert’fds 3bBafd 37b.Wherein the first bearing has a first protrusion,
and said first attachnent portion further includes a first depression,

whi ch i s engagedieecasiend of fhe sppelshathd §ds nai-watally dixed tg theslideradli tygtwps 8.
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helical grooves 20a is mounted such that it can rotate around an axis perpendicular to
the worm shaft 20. This engaging member 21a engages the helical grooves 20,

15  thereby converting the rotation of the worm shaft 20 into a reciprocating motion of the
slider 21.

The intermediate gear 22 meshes with the pinion gear 12. The slider 21 is
pierced by the worm shaft 20 and the guide shaft 23, which is arranged above the
worm shaft 20 in parallel thereto. The worm shaft 20 and the guide shaft 23 guide the

20  slider 21 back and forth with respect to the reel unit 2.

As shown in Figure 1, the rotor 3 includes a cylindrical portion 30, and a first
rotor arm 31 and a second rotor arm 32 provided in opposition on the sides of the
cylindrical portion 30. The cylindrical portion 30 and the two rotor arms 31 and 32
are formed as a one-piece unitary unit.

25 A front wall 33 is formed at the front of the cylindrical portion 30, and a boss
portion 33a is formed in the center of this front wall 33. The front end 12a of the
pinion gear 12 and the spool shaft 15 are passed through the through hole in the boss
portion 33a. The nut 13 is arranged at the front of the front wall 33, and the nut 13 is
screwed into a threaded portion at the front end of the pinion gear 12. In the

30  cylindrical portion 30, the portion rearward from the front wall 33 is a hollow 3a, and
the flange portion 2c is formed unitarily with the casing 2a and the lid portion 2b,

flush with the rear end face of the hollow 3a.
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t he second bearing has a second protrusion, and said second attachnent
portion further includes a second depression, which is engageable wth the
second protrusion of the second bearing. 30 9. A spinning reel to be
nounted to a fishing rod, conprising: a handle; -16 a reel unit that
rotatably supports said handle and is to be nounted to the fishing rod; a

rotor supported £ o348l Aekbao SR ol he o e RoBheAl " anged at

a front of said ro%or i ne a

circunfer erstdeaiftlsalfrémmﬂd ofﬂ‘ldﬁl’smoﬁ}’r alaa|3rlg A{me véileel 4 hdorf gusdihg Gishingéinen sai d
spool, said spool being shiftable back and forth; .a rotor driving nechani sm

for rotati rigteshieared s mwn@éégéreafmrts sudof thefgpthailowppert smberdfdie; an
oscillatio | 10
Cooper at | oA R EboR et B ARddih SRS oRBIN opifertial Gt et

I ncl udi Ag dromvend sfihe secontl avtabhyn aztAdhdeBtmp&amdbdrMeamhe liue eolfer 46t and
second bearings.that . a j sposed at two.en sai d shaft said worm
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al ong said worm shaft, and an intermediate gear that is fixediy coupled to
a front en@ndth@m1ld4Mgeﬂlg‘rfaﬁnal@dlaun\Mrm shaft bei ng; and a worm shaft

ttachnment st t | udi h f
i Cari Ty wi (- Saerer B PV B OF PATE RSB BF havi ng

f or med 1hhers@e @tor 3 is disposed within the cylindrical portion 30 of the rotor 3. The reverse
rotation prevention mechanism 50 has a roller-type one-way clutch 51, and an
operation mechanism 52 for switching the one-way clutch 51 between an operational
state and a non-operational state. The outer race of the one-way clutch 51 is fixed to
the rotation support portion 27, and the inner race thereof is non-rotatably interlocked

15  with the pinion gear 12. The operation mechanism 52 has an operation lever 53
disposed between the casing 2a and the lid portion 2b, and an operation shaft 54
provided with the operation lever 53 at its rear end and mounted pivotably to the
casing 2a. The operation mechanism 52 can switch the one-way clutch 51 between an
operational state and a non-operational state by pivoting the operation lever 53 and

20 thereby pivoting a cam protrusion (not shown in the figures) at the front end of the
operation shaft ] When the one-way clutch 51 is in the operational state, reverse
rotation of the rotor 3 is impossible, whereas when the one-way clutch 51 is in the
non-operational state, reverse rotation of the rotor 3 is possible.

The spool 4 is arranged between the first rotor arm 31 and the second rotor

25  arm 32 of the rotor 3, and is mounted to the front end of the spool shaft 15 with the
drag mechanism 60 interposed between the spool shaft 15 and the spool 4. The spool
4 has a bobbin trunk portion 4a onto which fishing line is wound, a skirt portion 4b
that is formed unitarily with the rear of the bobbin trunk portion 4a, and a front flange
portion 4c¢ fixed to the front end of the bobbin trunk portion 4a.

30 A procedure for assembling the oscillation mechanism 6 in a spinning reel
with the above configuration is explained with reference to Figure 4 and Figure 5.

When assembling the oscillation mechanism 6, first, the worm shaft 20 1s

attached to the casing 2a. As shown in Figure 5(A), to attach the worm shaft 20, the
-11-



first attachnment portion, to which a rear end of the worm shaft being

nmount abl e, said first attachnment portion having an aperture portion and a
beari ng nmounting portion that is depressed fromsaid aperture portion in a
first direction, which 25 intersects with a rotation axis direction of said
wor m shaft, said bearing nounting portion being able to conme into contact

th . . . . . . .
ond of s R AT bRR Brodlih@aFofn R Sod dddihe BERLT B il © T ReT
mount abl e tof tieaecbrdentatngentoRion Ry by diusiimserting(t Aiselthe dasiag 2agviiknder that is

nount ed detachably to said first attachnent Eortion so as to close said
aperture p&Hesrad ifamangsd aba pradgiermimed posiHpR.t Then, 35 showymnFigwe SHBhtheg i n
the first dj ' [ | - G i:al surface
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rotation axis of said handle. 11. _The spinning reel ,according,to claim9,
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rotation axis of said rotor by clgsing said aperture portion while also -
abutting ageitioat27h, fitiag thaprotrusitn (il ofto e dépfassion 2Bealhisgecond bedtieg spi nni ng

I ' t lLaim 9, wh ' i d I i.t furth .
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attached, o} cinf€ietHe JotRAGRAR DD iPPIsbdOMrdRh ik intirifediatd Year2, landWsip t he
reel unit, the second bearin which is disposed at a front end of the worm

shaft, bei fgjinsestedtinte thosesandibezsingridbawhile theefirst hrering d7a atzhe near emchis spi nni ng
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attachment portion 16b of the mechanism attachment portion 16. In this situation, the
protrusion 17¢ is engaged with the depression 16e. Thus, the two ends of the worm

15  shaft 20 are supported by the first and the second bearing 17a and 17b, as shown in
Figure 5(C).

Next, the guide shaft 23 is mounted. The guide shaft 23 is mounted from the

rear of the casing 2a, as shown in Figure 6. First, the guide shaft 23 is passed from
the rear of the casing 2a through the mounting hole 2d, then further passed through

20  the slider 21, and its front end is interlocked with the gear support portion 29. Then,
the guide shaft 23 is attached to the guide support portion 16a of the mechanism
attachment portion 16 via the bearing 23a. Then, the locking member 18 is fixed to
the first attachment portion 16b with a screw 19, and the first bearing 17a and the
bearing 23a are locked and positioned with respect to the axial direction and the radial

25  direction. This state is shown in Figure 6(B). Then, the rear end of the spool shaft 15
is fixed to the slider 21 with two screws 21c and 21d, thus finishing the assembly of
the oscillation mechanism 6.

In this assembly, the first attachment portion 16b is provided not with a

through hole but with a bearing mounting portion 16d that is open to the first direction.

30 The rear end of the worm shaft 20 to which the first bearing 17a has been mounted is
attached to it by shifting it in the radial direction. Therefore, it is possible to form the
first attachment portion 16b with high precision by die forming with a fixed die,

without using a sliding die that is shifted in the axial direction. Consequently, even
-12-



said worm shaft can be passed, said second bearing being nounted in said
t hrough hole portion. 25 14. The spinning reel according to claim?9,
wherein said bearing nmounting portion is depressed fromsaid aperture
portion so as to be U shaped. 15. The spinning reel according to claim?9,
wherein 30 said first bearing has a first protrusion, and said first
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9" 109BB& () - f9Widythegrgsent invention, the first attachment portion is provided not with a

20  through hole but with a bearing mounting portion that is open to a first direction, and
the rear end of the worm shaft to which the first bearing has been mounted is attached
to it by shifting it in a first axial direction. Therefore, it is possible to form the first
attachment portion with high precision by die forming with a fixed die, without using
a sliding die that is shifted in the axial direction. Consequently, even when the front

25  end of the worm shaft is attached to another attachment portion, which is formed with
a sliding die, then the two attachment portions can be arranged concentrically with
high precision and the precision with which the worm shaft is attached can be easily
ensured if only the precision of the sliding die for the second attachment portion is
ensured. Moreover, there is no need to mount the worm shaft from the rear.

30  Therefore, even when the reel unit is provided with an outer peripheral portion behind
the first attachment portion, there is no need to provide a through hole for passing the
worm shaft through the outer peripheral portion. Therefore, there are fewer

restrictions on the design options.
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invention.

b+ N14

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

10  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 Japanese Patent Application No. 2002-
117516. The entire disclosure of Japanese Patent Application No. 2002-117516 is
hereby incorporated herein by reference.

15 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
description of the embodiments according to the present invention are provided for

20  illustration only, and not for the purpose of limiting the invention as defined by the

appended claims and their equivalents.
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109%& () 59f alofakion of tHeNEMe@O) QukErdTdrf a worm shaft being rotatably attached to the reel
109& " 109K 0%&' *3109&! %R
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attachment structure comprising:

10 a mechanism attachment portion formed unitarily with the reel unit, said
mechanism attachment portion having formed thereon a first attachment portion, to
which a rear end of the worm shaft being mountable, said first attachment portion
having an aperture portion and a bearing mounting portion that is depressed from said
aperture portion in a first direction, which intersects with a rotation axis direction of

15  the worm shaft, said bearing mounting portion being able to come into contact with an
outer circumferential surface of the first bearing, to which the rear end of the worm
shaft is attachable; and

a locking member that is mounted detachably to said first attachment portion
so as to close said aperture portion and to restrict shifting of the first bearing in the

20  first direction by abutting against the outer circumferential surface of the first bearing.

2. The worm shaft attachment structure for a spinning reel according to
claim 1, wherein
the first direction is substantially parallel to a direction of a rotation axis of the
25  handle.

3. The worm shaft attachment structure for a spinning reel according to
claim 1, wherein
said locking member is a plate-shaped member that is bent over so as to
30  restrict the shifting of the first bearing in a direction of a rotation axis of the rotor by
closing said aperture portion while also abutting against a rear end surface of the first

bearing.
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5. The worm shaft attachment structure for a spinning reel according to
claim 4, wherein
10 said second attachment portion includes a through hole portion through which
the worm shaft can be passed, the second bearing being mounted in said through hole

portion.

6. The worm shaft attachment structure for a spinning reel according to
15 claim 1, wherein
said bearing mounting portion is depressed from said aperture portion so as to

be U-shaped.

7. The worm shaft attachment structure for a spinning reel according to
20 claim 1, wherein

the first bearing has a first protrusion, and

said first attachment portion further includes a first depression, which is

engageable with the first protrusion of the first bearing.

25 8. The worm shaft attachment structure for a spinning reel according to
claim 5, wherein
the second bearing has a second protrusion, and
said second attachment portion further includes a second depression, which is
engageable with the second protrusion of the second bearing.
30
0. A spinning reel to be mounted to a fishing rod, comprising:

a handle;
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said spool being shiftable back and forth;
a rotor driving mechanism for rotating said rotor in cooperation with rotation
of said handle;
an oscillation mechanism for reciprocating said spool back and forth in
10  cooperation with rotation of said handle, said oscillation mechanism inciuding
a worm shalft rotatably attached to said reel unit via first and second
bearings that are disposed at two ends of said worm shaft, said
worm shaft having intersecting helical grooves formed on an
outer circumferential surface thereof,
15 a slider that moves back and forth along said worm shaft, and
an intermediate gear that is fixedly coupled to a front end of said worm
shaft, said worm shaft being; and
a worm shaft attachment structure including
a mechanism attachment portion formed unitarily with said reel unit,
20 said mechanism attachment portion having formed thereon a
first attachment portion, to which a rear end of the worm shaft
being mountable, said first attachment portion having an
aperture portion and a bearing mounting portion that is
depressed from said aperture portion in a first direction, which
25 intersects with a rotation axis direction of said worm shaft, said
bearing mounting portion being able to come into contact with
an outer circumferential surface of said first bearing to which a
rear end of said worm shaft is attachable, the rear end of the
worm shaft being mountable to said bearing mounting portion,
30 and
a locking member that is mounted detachably to said first attachment

portion so as to close said aperture portion and to restrict
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10 109%&' () - nlO0%& () - & 10%&ghinst the outer circumferential surface of said first bearing.

10.  The spinning reel according to claim 9, wherein
5 the first direction is substantially parallel to a direction of a rotation axis of
said handle.
11.  The spinning reel according to claim 9, wherein

said locking member is a plate-shaped member that is bent over so as to
10  restrict the shifting of said first bearing in a direction of a rotation axis of said rotor by
closing said aperture portion while also abutting against a rear end surface of said first

bearing.

12.  The spinning reel according to claim 9, wherein
15 said reel unit further includes a second attachment portion to which a front end
of the worm shaft is attached, said second attachment portion being formed unitarily
with the reel unit, the second bearing, which is disposed at a front end of the worm

shaft, being mounted to said second attachment portion.

20 13.  The spinning reel according to claim 12, wherein
said second attachment portion includes a through hole portion through which
said worm shaft can be passed, said second bearing being mounted in said through

hole portion.

25 14. The spinning reel according to claim 9, wherein
said bearing mounting portion is depressed from said aperture portion so as to

be U-shaped.

15. The spinning reel according to claim 9, wherein
30 said first bearing has a first protrusion, and
said first attachment portion further includes a depression, which is

engageable with said first protrusion of said first bearing.
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said mechanism attachment portion further includes a guide support portion,
and )
said oscillation mechanism further includes a guide shaft arranged above said
10  worm shaft in parallel thereto, said guide shaft piercing said slider and being attached

to said guide support portion.

15
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