; e3e$LF6TSV RECI P NG DEVI CE FOR SPI NNI NG REEL BACKGROUND OF THE
| NVENTI ON W@\\\%@M | nvention This invention generally relates to

reci procati More specifically, the present invention relates
to reciprocati mgod®chani snms for spinning reels for reciprocating a spool
mounted to a reel unit of a spinning reel along a spool shaft axis in
cooperation w t hRRCAPROCATANGUEVICE FORBSNNNING REBIMRL i on A
spinning reel that winds fishing line around the shaft that extends al ong
the 10 | ongi tudinal direcBATKGROUNDSIH THEIDIVENTIONVI ded with an
oscillating nmechani sm (an exanple of reciprocating nechanism for

reci procat iglng ald 6(9?]“1?38%6‘5‘1‘?8 forth for winding fishing |ine. Anong known
exanpl es of oscifiatlBgidEeRaniy RIAEs foeSiplothinAhnEcAnGRR! MigUN type
oscillating nechani smand a traverse cam Pype oscillating nechanism 15 The
gear - dovin tspeaficdlyi the présagt imeartianirelates ctenigescatingjmachamsmiseor sthening ot at es
around an axils Oparal lel.to a hlandl e (ghaft, anﬁ%t? slider nf er thaﬁ]

reci procat S8 EATRIOGMER POR! BPURAHL IOHSE] Ui hfra SPRPIRG TRt 4100 11PPhe gear
merber. Thepgeakis PERperafBa Mt WlatiBn 3f dhh¥de gear that is provided on a
rotation shaft of the handle. A peripheral rimportion of one side face of
t he gear m&nber Buskgraundnfomistioior mred 20 thereon. The slider nenber has a

cam engagi ng gropve f.orned_.on it jde.face o si.ng .t he_gear .nenper such
that the cam end’éﬂ?w&néfﬁg%{lgﬁﬁﬁ ngiling af(ﬂléﬁggerﬁhlagﬁléag e’f%@%%%ﬂ&‘%&%jagi ng
gr oove 1genespditulin@Kdiesttion loff B EidhinY réd isppeaded with ah beilR@mehaditm (&0 t he

slider menber, a rear-end portion of the spool shaft is fixed, while the

spool is ne¥amele of seciprecatinganeshanism) faraeciprosttingfegpeol bagk asd farthy forenber i s
support ed Al pPQrt i V| . e be abl e
to nmove fr g‘zlpé%ggig%ﬂégﬁei‘ %fr[(ﬁl%qﬁnﬁ&ﬁ ﬁég‘gg‘:&?? E%J&ﬂlaﬁlﬁgén eggéé}tlﬁrﬁgfﬁsg ®chani sm
Wi th this skdagéaHdewnwhsioschtigg lechaidie tnd 5 travdrad @¢h type osudlferingt i on Wit h
rotation of the handle, the cam | obe slides engaging wth the cam engagi ng
groove, by MfhaNsot ati onal notion of the gear 30 nember is converted into
| i near tion of S | Lting! ] , Ci procates
back ar% forth. TP%%% ﬁ%@vﬂr’f@g@éé@%ﬁ Et%%elﬂ%‘%(g:{n Fﬁng?@ Eggsrgeéce an?@%ajotggt?he ot her
hand i ncl udetatea avamhthas haistpasdl lebtogathnder shhft edndtacslidpantmbérahat regiprotites

engagi ng nmepber having -1 *159159* intersecting spiral_grooves forned

Thordon. e e arinnaE the 3000l Ghahb L PRI tHoHBEmBIGagT R TRmPRG wor m
shaft, and anbdfh TRdvabEardRaks po¥Ridd bR alrb@HYRsHBASITRAL haRst, eshing with a
pi ni on gear. The slider menber i's supported by a guide portion provided on

t he reel umietipleralasmportive cflone side fans\of the geat ehdekhasraccafmolobér formedt he
traver C t osci |l ati mechanismw th this struct.ure en the

i or el adBugih TR Aok BEEIRR Sk Mick FoBieiohal e R "nand e,
the worm Sf@?bsi%ﬁ@g@hﬂﬁ&ﬁbé@aﬁ it th’émrerigbginﬁ@mb BgagedWRh fer@aged with
the worm shart converts rotation of the wormshaft into forward and

rearward | iloks Theteonengegingiereovs gearpllneriends linesrly erthogansie e spael spool
reci procat %ﬁaf?a’f&th%rlﬂdérorﬁwber, 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

25 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
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

30 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

worm shaft arranged parallel to spool shaft and the engaging member having

IREATATIA
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10 In either of the oscillating nmechanisns, the configuration in which the
gui de portion for guiding the slider nenber along the spool axis is
configured by a guide shaft that is arranged parallel to the spool shaft is
known. The guide shaft is inserted froma through hole forned in a rear-end
portion of the reel unit toward the front and is supported at two | ocations
in the fronhiepREtikEHiraPirobh& HARE MBlcbn, aliRlef AeRbeNkhviiy ddh@igaBingui de shaft
is coupled to the Teel unit so as not to nove further fbrward. he rear end
of the gui deemsberfengigngwithshrg wornt plonth. add emdgmediateeeahBxedktoghe giorract i on by

a pl ateshaped.retai ner nepber. that bl.ocks.th uppor t rfion at the rear
end oi de 1 rOf:a00 SlenEne W ikl Ser TSRS e RR AP bloBaE R07EBEE o ¢ "W
a screw, angbhriidiepro@ried Bt redl Wit Sohe t6 Behblehd fnokv@ &keldback Arvefortat ai ner
menber i s covered by a cover nenber. 20 In the for egm ng conventi onal

confi gufation, tlnéhe Gaverssioan tirehessilatiog maghenem ovithithis sguptdee, sthghtheat it s
rear end of. j \; ri. Lhect| i - . } i r he

bsei 11 at 1 ng" shRrdflE Zebe Sfbudtel BECIoBERAGA Wifh DG oL e BUAJIE end WA Bpad, "2
means such agsordingly ®witésoThich Xthe enddgingathbe enpsped twithcthe drinGhaftet ai ni ng t he
gui de shaft co%g%jcated and leading to a factor for anreasin%

manuf act ur i9gVEETPtagien of thevprpethgli inte fpramsd el warward Hper maionsdpnihger menber
needs to begyfi i i r ftawith a screw, space
for fitti nSShPhrteﬁlgrgP%I?r%?ﬁsrr{é]ﬁgﬁeegﬂgésgédgga%;perg&?ﬁl{% eaérragg)trrthborti on, which
restri dfs desi grinefthértodf theeescillating mekhmansnesytiodf configuratiay m, whikk e @ndest s a
need for a reciprocating, nmechani smof a spinning.reel i ch overcones the
Above ment IMFERT 197 SBinghe ﬁhcreﬁ@wmrﬂewloag 1€ SPRP wswﬁw by agtifesses this
need in th o % 1 Wl ehe Wi : arent to
Those ski |/ Faar 126 ifanfi el s IES ERmo MY s PEE B TRRERT O
Accor di ngl yfrom ahropgls kole fforhried ipp esaeend poxtintaf ¢ire reel unit tpwandi tte frant and

reci procati.ng -2 mechani sms of . a_spj nnj ng reel s,. who structure for
Fotalning theRGFed A poarons fribf FRRLELr S P ek ENa [ HISCAPL GRS  gni ng
the regk UnyidedhaftiEEHHPRA: to theSREINMING as A6t to BEVRARE foREarfE Tha Adas BAd
according to the first aspect of the invention is a nmechanismfor axially
reci pr ocat iafdhe guidegufids nreventedfrom disangegiog irothe axBl dizgetive by amitehed on the
spinning-reel reel . unit. .a I nted fare-en i on & spool shaft
oFovi deq | moeme et e FRESoaT IR RGN 36 AR MR S

i ncl udes a dgugsidle. UTtidretathes hicflibegissestied to tBBrdel LiigwitRansrewg BAld e rkgast one
gui de shaft. The handl e and the spool shaft are furnished on the reel unit.
The sl i di ngposierbelithe eechpnihinsidgg the ectaipergnesherfis CoVeRsIDE SOVEBEMEMPoe to t he
spool aft in e -AXI rect | T Lfting
nmeans ?;b for re?lglpgllrlegg)z%%o%% %Oagggiopél?cﬁéh%%g@ t?énre'?‘4 ﬁ%ﬁgk‘%"?’?’ eai%}g?ﬁgﬁ ection
i n cooper atdntthe wiidh shefhatlies reavteat! iobits inSertioa @fectomewithua darewhiakithérsysewdpor t ed

by the reel_ unit, in a urality. of locations.on at |east its outer
ci rcunf er erfh$ aﬂrcﬂéaﬁﬁnga%%kaﬁanh sAeAESItPLHIART membey gniaﬁe‘mﬁfnfa&s

preventing shEl?aQé‘.@;&&vff&aﬁﬁin%_ftPﬂhl@ﬁ'gﬂﬂa H3RRORe flaihingmhd Radé gl unit in at
| east one axial direction. The 15 guide shaft is for guiding the sliding
menber in aodiplicated ond kadisg tma fastdryorpacrhding masufatturispoast oftheft . In this

reci prqgating,nechanis when the quide shaft is inserted fra for

Cxcanp) &5t RSBmO MORRv P oaRec R T brangnts ot BRALFE Pk apfisoe | s
support ed ofF thé el @il withh sere@$hatdifor FiRGhgd the Rethi@s hertibérng radRirkd athget er m nes
the position of the shaft with 20 respect to at |east one axial direction.

Ther ef or e, 18§ nostie, whigh restsicE degige afithsyeal paity eel unit, the guide shaft is
prevented from dj J i i i g . I ft is

Fet ai ned by t he BT rone Aol el bt EBke P o s iGcahd el SRR

struct ur es spimlingeelawiiieh avércngestbahbsvelraaitned ploplemsdia tievprésrartiimécessar y
for the retaining. In adcuétioea,, t he retai ner nmener needs not pe fitted in
the reaf pdPYFiRTaAdiesRes hiznectrin the preorFias iV ek @51 RerdspiBieh 8K nount i ng
unnecessar ybechhH%ppa@&ﬁ% frRbOLIg1EdindRS A9 RoRBhi@sdiflle Uni t are reduced. A
spinning reel reciprocating mechani smaccording to the second aspect of the
invention is the nechani sm &3/MMARYQMTHE NVENTION aspect, wherein the

gui de shaft is ipserte al ong t axial direction of the quide shaft,
Phrough a pl ur al RESTEREREPE S8 B Eiah e EH HPuidg SRR o a
direction in the reel unit, and its outek-surface is entirely
circunferentially supported by the plurality of support portions. The
position-restricting portion has an annul ar groove and a retai ner nmenber
that is fittable into the annul ar groove. The retai ner nmenber contacts one
of the plurality of -3 support portions, on a surface opposite where the
gui de shaft is inserted, to prevent disengagenent in a direction opposite

T e - e o .




5 such as a snap ring into the annul ar groove, the guide shaft is easily
prevented from di sengaging in the insertion direction and the opposite
direction. A spinning reel reciprocating.nmechanismaccording to the third
aspect of the invention is the mechanismas set forth in the second aspect,
wherein the retainer nenber is a snap ring detachably and elastically

| ocked in tHeARRMKRF 2 SHiRARNE rectd WHYsS sthGB 6 refi¥hnifd feiitieangh shaped or

E- shaped snap ring into the annul ar groove, the guide shaft 1s easily
prevent ed fsimplifiedewl it agnstraingpinrdesiggingekd reelewiiparocatucedy mechani sm

according to the, fourth aspect of.the invention.is the chani sm.as set
fortnindihe cochntmind i PRk Necho SR ab o b e AT BIURD v
spring for naded?)n ReN HeBighnBni R akialty k&eiprotRing, MATobPdritiGPRIR Whtatidbo@nd | ocked

detachably and el astically in the annular groove. In this case, by fitting
t he ret & nihvgdiegrinashed an the spennamgreaebreeljido @ époal meougtddderesendf wise eneasi | y

prevented from di sengagi.ng.. A spinni reel recipr.ocatin chani sm

Decordi ng (BO0HEAR PR s i R e R BB RS s e
forth in thacls@&andelames bliding ele@iber, shiféngd MeinsUiid at 26hst Hd g@sshafir eel body
havi ng a housing space in the interior thereof, and a |id nenber detachably

fixed to theheleailetsodghespgolsheiangfornishadomdheteelprit eThersliging member is

oy Lo ) . . ‘
P F cunt or onhairibd AR bd8hud REBIRT, A EN IR BOARIE DR B B'BEg,
U- shapa® grsheftaxiahditection d€hashifhigmeand is foatdcipeb@bihy the didag membertihe annul ar

groove. The, pl ate-shaped, nenber is pressed 25 toward the guide shaft by the
i d menber . thashalh axigl darestion in cappesatinnayith Bandlerpiation nAd deast energyideshebie si xt h

aspect of t; | | I (Halay? . i it d chani sm as set
forth in anlgguoﬂryg}[tg?wﬁ%rge;l(%lﬁgntﬁ%?lgt%tﬁ%ﬁ(fctgﬁmgsg%eég%?ﬁ%@ggﬁ t he retainer

menber i s ocorchmddrentinl suréacofand hada positiail-rektyichfig parpipo ifér reventiog thequide si de

closer to a ,sjde of said reel,ynit_on i.,ch 30 fishing line is_reeled out.
'n ot her woPag: %‘éﬂl@%ﬂlﬁ@%&%@ﬁ%@?% HER 4 oo opereay dHS“rt‘c"inoFﬁ"Bf the reel
uni t that | i@RRaRT{ fr guidiilant RKEL mehbRMaNirkibh SitstlbiiPfurkifel iPloed out
In this casg?ad,l w1en1th(ra§lgl;ui e shafltgi se I nsélrteld flrom tshe 1r e}é rportclseglrﬂ3 of the
reel unit, spoeleshgfigenent is prevented in the direction opposite the
direction in which the.qgrade -4 shaft.is.,insert . A spinni ng.reel

reci procating ne[BEl%fﬁf_ Hﬁg 18?6?9?5@8%%@%@95}@5 Sﬁ%?)’éd?segtf:d%ﬁggf‘?{venti onis
the spi nni ng&amRy, tHeGrUT Bttt Bl bufdr Sirc@ fep@itial Qirfade issupporteansm thé t he
second through sixth aspects, wherein the reel unit further includes a

posi ti oni nged umifsand tha gosihen-rrsirapbing partiondstepginen the positioaw the shaftmid
positiopin t i fte LSl r g1 t he reel
Do RS RIa S A5eB rS ENSLAR A eplr |

det er m ned. unit)theQuidershuf isisrevdnte] o désesfaing inbotindiesctions. f THad) thBguidear of
the reel unit, and. a fore end.thereof. cones inho contact with a positioning
boss provi gﬁ?ﬂﬁ Psrfefﬂ*f?drbé(éhe PRiEon-TREICERg PeTan g A Pergiashermplicatpd euBeed al ong
the insertian 0 Hidifiioh it Pastdhod ¢ @36rowHhincoB8a 51 b 2hifitheD &S
prevents di sengagenent "in the insertion direction, the guide s Kt is more
easi |y ret aiddebn, thesgthinai mgmbemicedenotpediwd imthereaparticanofdbemeding to the
25 st Por HRFAmMIKS BREPBF B LSBT R BOGr T EF-EEDE0E CORHEF Bn: the
gui de shaf treflamitaie tdali&ddl ocki ng portion I S forned at a rear end portion

t hereof along the insertion direction, for interlocking with one of the
support porti onsA spianing seehrecipsaganggmashenism agepeding setheiseepndiaspsst plthe By

i nterlocking of. the,li cki Lt on i onRt. porti t he

gui de shaf tlg?'%ntlﬁgslsl Ehlegél%é%g %r?‘gg tﬁgﬁ}i] 1r%lse(rﬂlﬂ ?%?%S‘%? ?é”gﬁ%?eg%{helg%l({eﬁhg@ésase, t he
posi ti on-r eifédried} A6 fhe akiaDdirdution oNtie gideahamohrough aiplurbli® oftstippoit on
opposite the direction in which the shaft is 20 inserted, and the engagi ng
por t i or?Vpr RAERens dligaedwlermine shaft axigldirecheaninthe Feehnpib @nf ol oulgr spfasaing r eel
reci procati hani i J t h pi nni ng reel
reci procat .éﬁ’grﬂzgﬁgﬁ‘:‘@n&g@%e“?’"’?‘g?‘mfhﬁ?’?ﬁ?ﬂﬂarfg‘?ﬂ’gg‘ gg‘??rkmgggei n the reel
unit has a pmisitioalrettyictifg mutipohds gpanhilangrobhainda etdiver meantidnéraeon and

i ol i T echFIiE BI° PRenH I et the 138 EH PR SaFIING a1 S ppor ¢
portions such that an outer surface of -BhRe guide shaft is entirely
circunferentially supported by the plurality of support portions. The
position-restricting portion includes two annul ar grooves into which two
snap rings are fittable, the snap rings contacting both side surfaces on a
one of the plurality of support portions, whereby the support portion is
sandw ched by the snap rings to 30 prevent disengagement in a direction in

T e - e e o o - o




5 provided on the sliding menber, engaging the camand extending in a
direction intersecting the direction of the spool shaft. In this case,
structure for retaining the guide shaft can be sinplified.in gear-down type
reci procating nechanisns. A spinning reel reciprocating nechani smaccordi ng
to the eleventh aspect of the invention is a nechanismas set forth in any
one of t he shpposttpottivraygina surnfdde opppeetvaherd hewhrieahaft ishasested ftbipagyeneans

i ncludes: a.worm shaft dj sposed substantially parallel to the spool shaft
and i nt er s SEERFIGERFRLIAR dieBERNQPRORAT the MErestnmia h theguide s 61 ¢ he vor m
shaft; an i (-2 eal..fi : : o

rotation o?&%ﬁée&ﬁgrﬁ%ga%(’)?e[tzﬁé{néo%?ﬁegﬁ%rl ﬁnvgi lgﬂéie&n%é;ég{l{a#gag’g%bmé{#ﬂb%ot ably
accommodat ¢t fore dndeviti theireq) ungnireaddatich, bp diatgigam dppeopriateresimadig meibet hi s
case, siructure for retaining 15 the guide shaft .can be sivgglified in

traverse caMt&FSTFRENSIHR BT HTHIFESHANS dhp R AL 18 ey PRaenGh TRt t 5,
features, aRBRGLMANhAHIVANbREARSRE ahdd PR ditdaMention wi |l becone
apparent to those skilled in the art fromthe follow ng detailed
descri ption, whiAcipinnizgesal iepiposajingoechanism adeordirg tarthe fhend adpehohidys

di scl oses a preferred enbodi nent of .t.h resent inventio 20 . BRI EF

DESCR! P11 ORI (ERReT RASTTEY e Org BSer o 184 VA FBd & M Rgs whi ch
form a par inepfbef f¥iaSsn@p ridlk defacklibbEAfiSdlsticallyl 19tk i thSarfufl 8R0%E.OFSthaect i onal
view of a spinning reel In accordance with one enbodi ment of the present

i nvent 10n; c@s, ¥y Giting aX+kapgd or Bsshapadonppriag inge 8w ashulangrogye, e gwide eel i n
accordance wdh L he enbodi of e present invention viewed along line
[1-11 of Fls%gﬁ%rlé c&s:11%ﬁr%\lrjerr1ged$c?ré dgﬁn%a%ngfged cross-sectional view of the

osci | | ati ng nechapiming fecbrecipratantemetiiaisihacprddsentthe foneltakguat ofthgure 4 is
a cross-sectional view of the oscillating mechanismin accordance 30 with

t he enbodi Mi§atieH isthemeehanism as set, nth ip the seranl asperigwhergia thezefainest Fi gure 1.

Figure 5 i el i | e i : i ure of
the gui de SHEFF YRR R AR o Al R A TR At ORI T2t on
Fi gurel$ i andilockaihdetathabiyahd elastidally $i thanrdnilhegreeeania this kageeby figihg | N
accordance -6 wth the enpodinent of the present.invention. Figure 7 is a
cr oss- sect MGTERINHEIHTEHE 1{“}931[‘)? ng‘farmveh@eg@ésﬁhafe&rﬁaﬂ FRIPYREed P c cor dance
with the eggggéagggt of the present invention viewed along line VI-VI of

Fi gure 6; FiIgur is aviewillustrating the shapes of the first and
second cam engagdi spinsigtes] iepipasenngimecenisnt dccotdngtoitbel fifte aspeof ofithe pr esent

invention; .Figure 9 is a schenmat i i.ew show t he positijonal relationship
bet veen 1 il BERERE SRt KGR HroroeM peqiebgte: HE2eH HY  nechan o
i n accop damngpudsh bhed BEdERRRSY AMBEsir sphétEinRhERmEdHor HKB&IH 4 lidl@efbaur e 10 is

a graph showi ng the relationshi p between rotation positions of the gear
menber and deteeheblyi fikpddp shameeldbady and eloging dleg havsingespaceriTdgpesitioni s a

schematic [ V| orr ndi n o_ Fl aur i a_npunting
structure g?%&f‘%ggéﬁ%ﬁ e 1%@3’??% alnr?%g@groglj § 8%60369 W {)l&graﬁléct%ﬁg%% %#oogglf' Hent: of the
present i ngkdft andry pldte-shigpdrerhBeritbat hagiap ahbhaped gfcve Cat wadetichably

correspondi né:] to Figure 5, show ng )
and reattachably fitted into the annular groove. The plate-shaped member is pressed

25  toward the guide shaft by the lid member.

A spinning reel reciprocating mechanism according to the sixth aspect of the
invention is the spinning reel reciprocating mechanism as set forth in any one of the
second through fifth aspects, wherein the retainer member is contacting one of said
plurality of support portions on a side closer to a side of said reel unit on which

30 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 1s inserted from the rear portion of the reel unit,

disengagement is prevented in the direction opposite the direction in which the guide
—4-



a nmounting structure of the guide shaft in accordance with still another
enbodi nent of the present invention; Figure 13 is a schematic perspective
vi ew corresponding to Figure 5 showing a nounting structure of the guide

shaft in accordance with still another enbodi nent 20 of the present
invention; Figure 14 is a partial cross-sectional view of a traverse cam
type osci | kindft Rgnsdmethani smin accordance with still another enbodi nent of

the present invention; and Figure 15 is a cross-sectjonal VI ew of the
traverse cam typeSPHEERg resh ﬁeﬁ@r%té%megbﬁnﬂw agcontigmiodhe wventhiasrect rbodi ment

of Figure SCRI PTI ON
OF TH% PREI%—%FQE{W@Q/%%C%E%?@ggg?lﬁlégcg%ﬁgﬁ?&n%%?@edg% étfﬁgﬁg% ente[q%nventl on
wi || now béhessepdrai theshghisixith aspleets enicezeih dhd teel wribfurthgsinclhdesvd pdsithairappar ent
to thos illed in e art fromthis disc|losure that the oIIovm

descri p? i OE"%“'F aft%@@&ﬁ%&&?ﬁiﬁ?@@%ﬂ%%@%&? %%tgﬁlﬂe POSTORNERPSSY P%thﬁr °ded for
|11 ustrati offoRliser @ froOhe ko of 1 rB ARSI d: bifirsbiiBn ot dhieliloan as

defined by the appended cl ai ns and el r equivalents. Overall ‘configuratio
A spi nni ngof thelguide sheit ov dkaerorned th othef imosds, thetgitiersbalt isahseried fmnet’r&nt

tion, h h | t hat
wh e £ § ShFeg O hedod] o anies e et thsiedt senis g SoRtecRur poREE Bovect | on
of a fishipgvidd. mm"tereaﬁin'i‘tnlv'ﬁ&eﬁfﬁie guitied shdR $s goesﬁtﬁﬁlled urah% the iRE@NbHed with a

handle |, rotor 3 that is supported so as to rotatabl'e around the first
axis X0 andlractsvpodmﬂusmc, smqo;dhmgosmqhmgw@ossmevanfd dsslenmgr@antsnuthfs front of

the rotor 3. reel U|t 2.1 de of , for _ex a synthetic resin.
The reel Ilﬁsf;[ nﬁiérgctéo rﬁ‘ﬁlq‘l %Sgaﬂn%e 511%%3%%9 fi ont to rear for
nmounting a fi shiangidm redl fe€ipto mééehadlshd @B elisotodBe éighthagsechofihear ance
fi-omthe nmounting portion 2c, and a |leg portion 2b connecting the nounting
portion 2cieatiemhie th@mlnrn@ﬂpeeiz@mmf@tm& alechpsdsm 2seh fasthein 2oy one of the

mechani sm f [ L N [ e f qE ;i)ortl on has
an openi ng. éc?h?gg s ?lslcgﬂlag%é TV Iteg{ “%%“&. %}led?}tehr% ﬂﬁ%f gur es 2 and

4). On1$ he férhredtat pedak bﬁmp@ixoh iteeréofalonBaklyindértioR ditydtiongfor ﬁﬂérld&l—ﬂgtwmg menber
2e that has a mounting flange and is nade of a netal is nmounted. The reel

body 2a ac@Bwpbilaserport perhens thaftie st reprmogeenson theinsestion digeqtio. BY nechani sm 5
for rotati o1Fe) glg@,;a ?&pof otation of
the rotor g&aﬁ&gmgl ne er%é ﬁ’giﬁ% F’?@?ﬁ?@nﬂ% eer e rof g{el n(?kslhandSr an
osci | | at i ngosttaiedralenp the msentmnpirectain. rle ¢hip caseathie pgsitiee mn'icn;irr); patiohor

reci procati th ool 4 back and _forth wth 00] he rotor 3
| hde. of PRebght Giseheeemen S i ABErES phabet gt Gronim SHEn fne el F: ar aol y

suppor bed GReHEE ah&fle éﬂ@%%ngpor'{' iBf pFeets d%eﬁéa’?‘geﬂxeﬁ%h'tlﬁ%h‘sé‘rﬁ&n Eﬁ’éétioﬁ” 3 a,
and a first armportion a second armportion 3c, both of which are
provi ded at a siAdwimgfing teel repiprovdiingmiechpoism ageoghngto theninth @pp@s%theach

ot her. The i.nner C|1r cunf erence iur.f ace otff tﬂe &'éiﬁ eri cg ort i a that
is on a frSAPMREFTC! S IREPENg JcchaIsn, a5 SEIREY I PR &3PS L AT B h&rg enting
bunp 31, Whahi¢ Rad SplRediity 6f suppOa pbrtionp thad e-feayedtheresh atDaldhed Blonf aANSM t i ng

rotation of the rotor 3 in a line reel-out direction to the |ever brake
axial direction. The guide shaft is inserted, along the axial direction of the guide shaft,

25  through said plurality of support portions such that an outer 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, the snap rings contacting both side surfaces on a one of the plurality of
support portions, whereby the support portion is sandwiched by the snap rings to

30 prevent disengagement in a direction in 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 1s further simplified.

A spinning reel reciprocating mechanism according to the tenth aspect of the
-5-



mechani sm 6. At the center of the front wall 3d of the cylindrical portion"
3a, a boss portion 3f having a through hole 3e is forned. A spool shaft 8
and a pinion gear 12, which is described |later, pass through the through
hole 3e. A bail arm9 is provided pivotably on the fore end of the first
arm portion 3b and the fore-end portion of the 30 second arm portion 3c.

Thi s bai|l amvanfiogud e spintiegfréed hicngotating noathanisthes sgdartth . anflmespdel 4 i s,
for exanpl of a hybrid type made. of a .conbination of a synthetic resin
bt o aiischrigh o iUl MERG s SHGRE M PRb e RASY 23 FHIBOREMET 36 and
the second Ha{ e RYakd, 46 r3fatiRl, i Bé‘oﬁe@itf% wWitRehtioR ol HaRdicdabacdabhYs and non
g rotatably to the fore end of the spool shaft 8 with a one-touch

at t achi ng- anbstadially iparadjelinte dearindln HBitioTd exispawl a danhrasgaging@obvdyody 7 havi ng

a bobbip trunk rtjon.7a, a l.arge di.angter frqont, fl.ange portion 51
St tached oRfe eREss e didRy riboEh aRetk Y s Shmwn reierdinl e PRI a. and a
front flanggeseeity thediFedidalof B2 spebl shaf Ul thiks dabe€ sfri@ife bt RRGRIng tlROrtion S 1

to the spool body 7. The spool body 7 has the cylindrical bobbrn trunk
portion 7a guifeshefiganbe EmpEed-pregear-down fifpegecipiogsinggngchamising. wound, a | arge

di aneter cylindrjcal .skir ortion 7b integrally for with the rear-end
or T on of "t he. HoBnrHRE Rt Pbi-eRi Fhahatieordint B RERLAN sbptf fEnber 7c
attached onhé f@entivhek a BfIch@ligh ab sa ifekeh B antyloRe boteifitstithre0kh RK hpactda. 10
The bobbin trunk portion 7a and the skirt portion 7b are tubular,

| ar ger 19 malWhereid the shiffing meanmipelnden: 8 Wosmedhat disposed sHsiarsially paratieldor ki ng

with, for Z}Fﬁa%g%?shagt a&ﬁ'nﬂe&gﬁﬁ% SB{r%I?ér{f@eg iﬁi@&g}-el edt(; taaﬁlrgs% %lf {h%y’

st ai nl ess nmagnesi um al I 6y e e rotor drrve nechanismb5
has, as shewsim shafti glinerthediatergeat fxedge alie Ldmi btaift footradsadttingtrbtatibe ohandl e
shaft 10 onto which the handle 1 is fixed, and a, pinion gear 12 15 that
meshes wi t the randigterthe waam shafy andrap engagmeanember pivogablsacegmmodated 18 uppor t ed

on the reel i £: [R1pY ¥ol:) i o] i ical
shape, and t}éél§1ird(])nrﬁ2m 81(1)_1?'% %Ig r&fg%“tg%hglr% eo e%? %’nggm ?.L OJ\?%, E@ﬁ%’%sf%%"?ﬁ%;‘ i de,
pastsi mj;St1 grthm?f]idd: ﬁm{ﬁdmgugmmﬁ]ed iﬁ&:m;férsbbl ¢dmetypet@(ijprt6cati:ﬂ7gmc_hmisn§.r ont 5 b
portion 12a, r ot or is.non-rotatably secur o the pinion gear y
a nut 13. The pilessangenther phiects, ’E"'@F’é‘?saﬁqpse/‘dé %‘g%‘f‘@@@gﬁﬁf’r}tthgplieéﬁt 20 unit 2
at its fromtyepabh wdi badthdUpfanf foitREsRKIIRAR 1HAGH HdR RPN A dEigiedear i ng
14a for th(;b\%i ont porttlizg‘? pigs attachgd ont o theeibgner (o] réculnfgerenge surface
of the noumnesanptionmvkich,2ekenihicetjunction withnthenemixed firavhags; disklosgsia 2. The nut
13 is Iockedgb&;ll_(ﬂ rgtd’:li netr%%ﬁ The retﬁti.ner 32 is fixed by a screwthat is
screw f ast EREF THIBOXTEP A HPEFEHINER ™ the front wall 3d. 25 The |ever
brake pechani sm 6 has, ZBRIEFIYWPSCRIFTION €F THEDRARWING® 2, a brake portion
60 for braking rotation of the rotor 3 in a line reel-out direction, a
brake |ever 61 fReferaagngvitatheatachrdidrpiings whiphdprakp ngrt pbthisorginalhe brake
portion 60,;anayxiliary lever 62 for operating the brake portion 60 to be
in a predetermned braking state, a coil spring 63 for urging the brake
| ever 61 in a diRigatildna kide ehoisshectibnal eievwe bes sginming tdebin3condumde wigh porti on
2c, a brake portiogn 64 ee Figure 2) that can be switched between a
pr edet er mi r‘P@E%‘&’QE‘F‘?‘F@t%{ £ Breser 19VeBHe¥et er mi ned brake rel easing state by
the auyslian~ | gygfe 63 » 13- GecAOHI Vb0 HBEESnARg (&t ddcBiiaccbith 1AL
produces sound bygd;reevesf%e r ot gtlson of ?ﬁ@ r@torg& _g_C Co%efz‘llllgurati on of
gbci Idl ati fieglbkiénimm' iﬁﬁﬁnﬁh@eﬂts'nv&dtianivmgvl' e|¢fa¢¢1@"lh ; 8ir@rﬁ—1170ﬁFégura§; ShO\c/im in Ei gur es
and 4. a devi t hat. causes spoal .s t ich.is secured to the
Spool 4’ at its GORUEAIS EbiNRe BRSO S PRI A noves | n
the sane digc@iHafR withBe pRegédt imfehfign;neChani sm 17 is 5 of gear-down type and
has a gear nenber 15 that rotates in cootglerat_l on with the master gear 1 |,
a slider menmber Figire Ras a ewes-prachenal adew af the opaatingagoharipmde aeeprddnge
cooper g i on, ..\ | [ - X i t hat
gui des%{)he%fh:ﬂ%%gmpr?gzr@ééﬁﬂf%&% R%eggrg?r?\gg ‘?%nmgé?lgﬁg gﬁ@ﬁéﬁ?ﬁoﬁ'@ Or%ﬁ. shaft. The
gear nenber 15 iMgurodn echematic perspective broesholviigwemoesinghodytuZeote as to 10
be rotatable aroupnd an axis substantially parallel to the handl e shaft 10.
The ge?rtﬂﬁ?i?@rsfliﬁ’%ﬁ@“% \E\Lﬁh ﬁleiﬁmhpélrg@?gf e %é%trlﬁ;t@ﬂsﬁs a Ehlgft porti on
ao e mas ofoln dihEsRELd iohd 9/ gear
menber 15 that ifgéuorﬁ%ggesll}%relt \flacg) t egf?}é%n otpp%s?ngaitﬁlgé slf)lfléderﬁn%n%[gcre 16 is
provided with a cam 21 having a first cam portion 21 a and a second cam
portion 21 b protruding toward the slider nenber 16. 15 As shown in Figures
3, 4, 6, and 7, the first camportion 21 a protrudes toward the slider
menber 16 froma side face of the gear nenber 15 and is located radially
nore outward than the second cam portion 21 b. The second cam portion 21 b
has substantially the sanme width as that of the first camportion 21 a, and
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-10 The grade 19 has, as shown in Figures 3 and ~, a first guide portion
33 fornmed on an upper portion of the reel body 2a and a second gui de
portion 34 arranged at the bottom of the reel body 2a. The first guide
portion 33 is fornmed on an upper inner wall of the reel body 2a 5 so as to
protrude toward the lid nmenber 2d side and contacts slidingly wth a
gui di ng pi eesh fiftentodirhatt of the wédedeivereivsher 16 is guided in the spool shaft
direction. The second gui de portion 34 g gui de shaft 3 S arranged
paral l el to the S8¥57 ERSFISSectpRal Yaw Q&t af@réi‘ttanééh‘? ¥FCoUp BT PRHCAE ™t wo

| ocati ons e f: nea I
portion 3 7JC§%@§n&h{1% %gl frﬁ’gg{nﬁnﬁ%g@gr&? hit ﬁ{;&?lg}gﬁie‘&g 1fhleo\e[Tirat/eWflear
wal | porti dfigdé 6and the md wall portion 38 have through hoIes 37a (an

exanpl e .of inter].ocki n porti and. 38a l e, of s ort rtion)
formed fherein fHEERAS dr%ﬂ@ﬁ')érttﬂgsthggtaag oishe Sﬁrpa%ﬁeco Bigeateiuhart 3 s
I's 'nse”edsl&t%%&ﬂﬁlaﬁ@&ﬂﬂﬁw@dt%dﬁﬁ&lt ofﬁfeéﬂéﬂeﬂﬁn%}ﬁfoh 35 passes through a

t hrough hole 16¢ formed in a gui de piece the slider menber 16 that
protrudes domnwa}?lg‘ure&nd afschemfelrc vigv stimvgng thegositional ghlatioshiB8awegothas to be

nount ed ont 0. .t he r Spe cal . t he quide .shaft .35 |s rmunt ed
"oto. the | rE BEBE anlahs edf msBit abinF Pasiltring Tediphiohf Bisrghe v

ci rcunf ere%baﬂnb§&{ﬁ{e§c@f@§ fchent yedBoghaft 35 that faces a front side wall
surface 3 8b of the md f) ortlon38(\/\h|ch|sasurface on a far side

from wHér e the dfizere 19t eraph Shmegttwlmgslembetwnm mtatipnaesisiogsaf ther med

t her eon, h_20.serV s portion. On the annul ar
groove 35a C%I s’ﬁra ﬁf‘“‘v%h‘?r‘? %ﬁ Péaa %hjbglg by whi ch the guide shaft

35 is pr event Ed Flg@@1(11|1§§§k91@ﬂiaﬁgperfﬁ&tlﬁr@bﬁwedwreqfonﬁhfg g Wi gle Sheotvirgd |
prevented from det achi ng maki ng contact with a fore-end wall portr on 39
forned i n f&@Auntyse smrvrétum@y the epidp shaft wracgwd @rcet“ﬁth aneter gBgdiment oithet her
wor ds, the I portion 39 prevents the guide shaft 35 from 25

di sengagi ngﬂr?%e%aﬁlgglhﬁs@rtl on direction, and the E-shaped snap ring 36
preventls it fi orFigineaRgagkdh@matic pendpmm iz cpreesirding 10 Rifiee bnshomingon
direction by making contact with the front side wall]. surface 38b of the md
wal | porti o%thBnt“WFé"Hc‘PFF‘eO frthe gvife Aeafkinageqrdance gtith sillanethsy emBo@msPby ed, the
gui de shaft, %‘% vRh§HENt ed fromdisengaging with the E-shaped snap
ring 36 atta to the annular 30 groove 35a. Therefore, it is no |onger
necessary to us§1gm1erlBus:aB@L¢nmt1cpeﬂspcc@sreswohcmspondmmrfegurcrénﬁmwiﬂg xed by

a screw to reven sen ment ainin ruc ure t he gui de
Shaft 5~ cobmBuN e ERrea RS st Tachie o Bl ieh Embdimagt
ret ai nex nem%{,@ger{tlﬁg,eﬁﬁ@{ of the reel unit 2 is elim nat ed, the space for

-11 nounting the retainer nenber becones unnecessary, redUC|ng
constraints in d%!gmgriﬂngapar@alr@e$s-smnonar)zweﬂ(sofsartmmrsmamtgm@cwanagf| r st

cam engagi n ot 22a and a se an. 22h ich.respectively
engage the S{HS@aﬁtaﬁcofgl 5 Wi NG %ng%dg%ﬁ% q?% resen\#mnvgnn%t%&gf t he
gear nenber 15 lag@reflcsrlmdro@ns@usnatenévaoﬂhetravheesdme!ﬁiéo@almerg 16 that
opposes the gear nenber 15. En&a{genent of the first cameé)ortl on 21 wand the
first cam eREHgnisE i8lageorgange A ediment ofiFigwe 14eviswed alang e KVon 21 b
and t hessec ?*?%ﬁ'i agi ng sl ot 22b realizes a high-speed cam and a sl ow
speed ?am jrzggge gg?y 10 A cam engagi ng groove 22, which is a

t hrough-bore, i DEDAHED DESCRIPTIONOF THERREFERRIED EMBODIMENTSIi r ect i on
which is parall he rotatiop shaft axis of t ar nber .15. The
1t head” scr ewssesried @nadiuh Of g drere T sl rodbesBEnegith i o on
the left hapgrgicde (R dEAvGiH%@ H will BEQpﬁa'.?@nt%prlee sdiddd in8he Jrlﬂ?rofnl tfs head
screws 18 are di sposed sides of the slider nmenber 16 sandw chi ng

t he bor ed- tmsngm thst td:larﬁvlbwgagdr:ﬂgngn@ov%themeeémsmftﬂhmplst;qndewemmmber 16

is thus, fixed to. t shatt 8. at | ocati o even t hough t he

cam engfai g PEMEIAcLIRREBRRY. efd Pou i BoghtiRes 8T G e Peinianiohas

rei nforced qfinklBy sRapbesdedictaifs andltieli@qtiehiehdsve strength Of the slider
menber 16 is maintained high. Therefore, the cam engaging groove 22 is not
easily 20 deford@d”é@éﬂmﬁﬁeﬁuwressed by the cam 21. For this reason, even
when the bor edt htgganmgq@am@ar&tg.cgwtﬂvgr@@emd%gmoch nr@raséntﬁw%ttoqsr
menber 16, it is ssible to suppress r ctron in transm ssion efficiency
fromthe gear nenber 15 to the slider nber 16. Both slots 22a and 22b
extends, as shown in Figure 8, in a first axis Y1 25 direction orthogonal
to the shaft axis X of the spool shaft 8; the slots have symmetrical shapes
with respect to the first axis Y 1 and are forned to align in the direction
in which the first and the second cam portions 21 a and 21 b protrude. Both
sIots 22a and 22b also have synnetrlcal shapes mnth respect to a second

Y o, o .



The first camengagi ng slot 22a includes first semcircular portions 26a
-12 formed at both ends of the axis orthogonal to the spool shaft 8,
first opposing portions 26b formed so as to be concaved slightly outwardly
fromthe first semcircular portions 26a toward the second axis, and first
inclined portions 26¢c forned so as to incline and be concaved slightly

out war dl y swhith ksshdwi heFigage has 1 ewer lgaledypd tegl fhaowirs fikking ling troapgesi ng
portions 26p toward the center of the. slaqt a. Anong these, the first
seni ci r cul Stﬁévl';tla)r gleas S longiidinl direqlion Ogﬁﬁéﬁ}nﬁdoﬁo?g? PHRMBEFCs houl d be
such . shapgsudddatred Rfithl frotid6 /MR Hah R 127016 FBEE:1SAAbpRIRARYEs tiRy ewi th.
More specifically, the first semcircular portions 26a and the first

opposi ng pootaiablesar@6ld tHe firsd ixin G @sd aspdo} 4rierwindingeshsmgiing andumangasthapes or
slightl con%rave(gr ﬁh%rﬁ)es% The first 10 semi circular portions 26a and the
first o%poéﬁ‘ UG B 26b may be in any other shapes. The portions from
the boundary betywges] uhii 2fis iakic BR PASIXBRPRO L kiR cA88n aMHe FdePudit £ Bhs 4 ncl i ned
portions 26¢c toward the first inclined portions 26¢c engage with the first
cam port i omquhting pertign 2kextehding fronttoaesr for menniingpofishing rddae rest bedsgder di ng

t | eed .of the slid 6. 15.Th d ' | ot
225 i ncl L EEREEIB A 'R TRETR OBt PSR PP RAT 4L DBEROGNBL or ¢ he
axi s inter e8eddciiflg tHRenGRGIAL pdARM2cAnE therBelltddh@ue The Sd¥BbOBI 2adag®t €1 than

the first semcircular portion 26a; second opposing portions 27b fornmed
par al | 0 t anesharistatiiteng snagerin the inderées thereefiind itesideporyen hasom goeaingnd

ext endi ng I: ; ?ﬂ? NGl e fgns 27c
formed par Mp%%gg%gcﬁ%g%ﬂoﬁ fi(g“g%ﬂg or ﬁggg%gﬁsfn@gtﬂr g)é@ﬁ%{r%&t he second
axi s X1 at pbfiida ofitiskeseeldfodyl2a, $edvdtcacunihg sender RO tHaehasnchomethgso t hat
the gap gradually w dens fromthe second opposing portions 27b toward the
second axi dlange afidds mede of paegal ps meuRtedier than that between the first

i nclined portio i is nort| 7 uch shapes

t hat the engagi Eglgg%rw ggcsgzazg‘%&g&({dﬁ%kslg?%n@%(%ltg%nﬁ{&gﬁog’lagrr?tbg?%l‘olécan al ways
engage 15 hemsohirisia 5 falitatingeherugerdd, adeven bfake ene2ianioh 6tftvebrbking totatéon porti on
21 a is engaged with the first cam.engagi ng sl ot 22a. The gap between the
second oppg?g JorsA R 6111%‘62%’0%‘%&989‘9 g’ﬁ?‘?réﬁ q‘ost,at@&h&pglag Oé‘i*llg}qgght ly larger
than the Wnﬁ’écﬂar%mg e AREAOGE eafdeatind Mectihlim) 1hFodRBipA caftfi@ihlpddl fir st
inclined portions 26c at one side and one of the second incline portions
27c at t he b3tk gidiferthsvithen §pwol shtafti& s center (on the second axis X1),

substantially equal to,or sli |y larger than the | ength.from engagi ng
surface 2aa of  tRETPAE Rl dorrbarial Aerinat gttt i Face 2% o
t he segond réRAbRYupp&dTh the reblBniE DITBEFRHL 3 Bis 4 BginfiHiES poRM3AOMI LN 21 a
and the first cam engaﬁi n% sl ot 22a snitches over to the engagenent -13

of the secdié agapopim oa1segongharmy prstiene 36 bathcelwhisly argipseyidedot 23ms, so
that rotati I i . e i vert i procating
| i near not iog ﬁ%ocfyﬂﬁljé&g P‘ls)rglg{fl agré'ggg{ro %?Pec%ﬁégaﬂf g nf?éy]‘f{‘ﬁ%rh"gg‘s‘%‘%&ﬁ

reci procat esrfade dfliee Sihiadtica paftionBaithat ¥ o frent whie 3@ sidpbad 4 suw-wlothednver si on
fromrotational notion to reciprocati nq_t}:) notion in the high-speed cam
resul ting FPEHCTRGHERRETIENENE RiHRp # |.rdtichuishag 0d aqeny Dpreone sy chfieh the first
cam pon | 0o farmiiiak rdiidtOdt the ARG KAy A ulBkflito bk IB7&BL&L Lhan t hat
in the slow speed camresulting fromengagenent of the second cam portion
21 b and t meechausmd. cdrhecapsgiof thestatt wall3d dfdle ¢yhindricad psxion 3ahebasst at i onal

notion can be.c erted jnt ti.op close to. uniformlinear notion by

i t ohi ng. BETIRGI e 2ghiohgh Byl ak iopritek saov SRt RE0e e ABSGLsRRI Lar t bt he
hi gh- speed \aa¢n fsAkQSibRl &E&, fdss HRbadH 08 eroshdie 98SA Hail d89Deesroleyvar d and
backward from both ends of the slider nenber 16's traveling range, in which

travel i ng Ppesablpon thedord endent theefisearmmoriien 3b and thatieteecad peripagdnt wi t h

t he sl speed .cam t ake l-a¢ t I t..onal ~posi t.i ons degr ees forward
and_ badkuar Bt PR S IR oot Bhognge FREBehn g R e e BRI on 15 I
addi tion, when damgagedrenis, for &unipl€ of e hgbrid a/Fe Peideiof 8 cahbmah@keta pl ace, by
the provision of the first inclined portions 26c where_ the gap therebetween
narrows, t f¥Nthetisesinggd ginataln ddeispoq! fds amanggd hstwese thy firgearmmorieen Ibwar d
bot h ends Vel . I f I € i can be

i it af ned TP D B e e b e s
flipped over to a line-releasing posture while fishing line is being hooked
with the index finger. When retrieving fishing line, the bail arm9 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
transmtted through the handl e shaft 10 and the master gear 11 to the 25

pi nion gear 12. The torque transmtted to the pinion gear 12 is then
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30 camportion 21 a or 21 b. As a result, the slider nmenber 16 reciprocates
al ong the axial direction X of the spool shaft 8. 1In this situation, as
shown m Figure 9(a), when the slider nenber 16 has returned froma forward
position to a md position. the first and the second cam -14 portions 21
a and 21b are located in an upper position and the spool is |ocated at a
m d posi ti enatablyderhd forsSeciosidht spo] sHalftel with atoneasndhaitthelong-2dd-detachigd t he
top point (cenptral position) aof one ?f the first semcircular portions 26a
of the fir SACCBHHBRgadinfigP Gthas 84poql oty haxingpdobbindtak PREICH S ance L i s
0, where tn i i i t i j. St : ter of
the gonr mibor g SRR IAGergortsl SRR S Mo R BRRrSER hoBoRER o
Under t hi s tmah@ottionrva, adienfromeldngadtmrihg insenitat 82 dot securtrgahd fronet flagk- i n
directign, the gear menber 15 rofates clockw se of Fiqure 9, as jndicated
by arrow YPETHpRr tgt}&"eiﬂoe{go‘g’ﬂ NGt SPACIRGH gt e %Yth&fhécaégo@’éwmg degr ees
rotation, watidn "ﬁahﬁlt(gﬁﬁrouﬁﬁbﬁ%hew&j@hiﬁﬁqﬁﬁﬁﬁ 18 i ORONREE arkliGmetint 1 | the
gear rotates to a 45-degree’rotatlonal position shown In gure 9(f), the
second camcplandricahskirt pbrtenghgetegmaily fortied veidtihedearsne pgdign g thel tebb22b so as

t duce the travelj | at i t tion.. Speci.fically, th
P S e R AR S v
whi ch the gjded@ihdBBBEY trddk pottidt 7d.he m d position in its traveling range,

the first cam 15 portion 21 a gradually disengages fromthe first

cam endfigi ng sl dihebobbinitiwak portiva 7ecnd tiee tkamppiion| 7brar@tubhlah dargeresnaliegaged

wi th the secand cam engagi ng, sl.nt. 22b,. and usi t he, sl ow speed cam the
engagi ng sﬁ#ésgaegefgglpé?ﬁerﬁ%ﬁ%@@n@%ﬁ%@eﬁ'gﬁﬂgi Wﬁp’eflggg’%m?ﬁi% astgglond

cam engagi Rhect bPilurdiim hiless tignash! dlldyy staihvdss gl1by) ehaphésileh aly Bethelifke.
backwards. 20 Then, when the gear rotates to a 45-degree rotational

posi tion shown iTRepptgud@vaypeghanispeS has; 8t shoam ipdiigure i, magengest hethabngaged
wih the Teiles QARAAL RMRLUERAD REPwRIch hlddle! 1SR GAYNn el 10222, and
usi ng the high-speed camresulting rromthe engagernent oOf e rst- cam
porti om521 tieat arechdsheitt the siiastr gearigadhe gasdlothalPy) istrbtatablyrsapparésd qaahé | on 21

a presses the slider nenber 16 to_ nove. Specifi_cal_ly, at the 45-degree 25
rot at i onal Tgo8MNE2orthe REYRP g5r A2 giformed to)havepicytindrig! shapenande fianbw speed cam

to the hi gBonpRad. samJrkERRlAGR: mlIR1 4 H: A9AN ABuSHITAGRLEARoR! the

first camportion 21 a engages wt e first'inc portion of the
first cam éngathemgtosBoWiltPthis foore portiog 12hcthe kotded ismembretatdby seEhied th i r st

inclined parti.on 26¢ s an inclined . surface.so that the radual |y
narrows, ahtf RAQPECHT @alWa%méf 1Bu ﬂjg'f’ip(‘)‘HO‘bgeq‘raSﬁ‘i ‘éﬂt‘ﬁfﬁﬂé S‘ERP@“g%g’B éai ng speed
at a uppf ormtNREd fost ﬁéﬂi&@aﬁ@nﬁ@fué’&ibﬂ@g%@aﬁﬁg@ 198 ahd TRITORIe bharind S -

uni formlinear notion is maintained to the rear end of the traveling range.
When r eachiferghe frent paatioisdtipelidionimths iroen cirernderpuee swfaey of theen@mgiagi ng

surface 24 fid.r cam porti 21 a ¢ tnto,contact. nth the first
cam engagi %be%{sqe%?g’ a{ca}nS %"épgmgr%é)?%etrﬁ%luélﬁtg [o] egnustg?f’sglé)ggeégﬁl%f t he second
cam por t i ofetZihel3X; ONRSretalied 32 fiadtbyv dchevi it BecRRMfasRAREIABAD RGN S| ot 22b.
It should be noted that duri nP t hese novenents, the engagi ng surface 25b of
t he second helerfosasd inghe frawf wall 3¢y contact with the second cam engagi ng sl ot
22b at 5all tinme J q i I when it
travel %§ Fi gure%STésvﬁgagaﬁgﬂ%ggaéﬁﬁghgéﬁg%%n %{}? ie%ggﬁ%gﬁtﬂﬁe?’flqu er nmember
16 when t heogmar60rfot bitakimgaotatioewDihe toton3 id alife gpel-eutdxectidie abedkieileat axi s
represents traveling distances L of the slider mepber 16 fromthe md

posi tion, \?Aiif?r dﬂ‘??é‘gﬁaP UBRIPY at‘&&?’ga]?‘_@pff’% e PrakeRqERR PO 08UKIIBRS of the
gear nenmbeledtr & frAPefabife IRAUTARSorfROSE0 10 inafreddermPBIGPAGHE Qatel £1€

travel ing stroke of ‘the spool here is set to be 15 nm The rotati onal

posi ti ons icoil apringgiefonirdingine d7dkedexgr 6k n & dir@8®nde gihinbst détaskmes fmmRhgur e 10

represent the traveling speeds of. t sl ider er 16 when jt travels as
Shown Tl FrRaPEREBSiHR 2rcl BERS aiftioh AL (S S MR Fpe SR o hant sm
usi ng engagederimfied brakiiSstate afda pfeadieafithed bEdke irélEastipl ¥Re bP e duRilfahe
present enbodi nent, the graph is alnost a 15 linear function. Therefore,

t he cont ouleVsf O2vsd@ sPipBng dev1¢n:0] (et Dhaete 2)dhat predices Joynd BrhegyerseWhen t he
slider ne .16 ~the rear end position in the traveling range, the
engagi ng 23@%%%%0§@g9%§§%he second cam portion 21b comes into contact wth
the inclined surface 27c of the second CTam engagi ng sl ot 22b, pressing the
slider menber 20 16 to nove forward. At this nonent, the engagi ng surface
24a of the first camportion 21 a is engaged with the first cam engagi ng
sl ot 22a. Therefore, until the process returns fiomFigure 9(k) to Figure
(f), the first camportion 2la engages with the first cam engagi ng sl ot
22a, noving the slider nenber 16 using the high-speed camrelative to

4 a = ) N o o ~ 7 £ \ ~ - N 1




-16 'n addition, since the slider nmenber | 6 is fixed to the spool shaft
8 at two locations with the flat head screws 18 sandw ching the cam
engagi ng groove 22, the slider nmenber 16 is reinforced by the spool shaft 8
so that its relative strength can be maintained high. Accordingly, the cam
engagi ng groove 22 does not easily deform5 even when pressed by the cam
21. For this reakmﬁgwmaduemenH&ﬂnqkﬁwmmnﬁ$ion efficiency fromthe gear

nmenber 15 to th slld n be reduced even en t he
bor ed-t hrough ¢ rhe@ﬁa 53661@@ 215538 SHPWR iyEigures taﬁmﬂs?fi%Fe%hber 16.

Furt her mor &,,eG 356 sReIft 8 "kﬁhﬂrﬁlls%cérgéif& th83podhaiaf hs getides rﬁé"\?‘e slckdgg menber
16, chattering of the slid nber 16 Is reduce and the slider nember 16
i's 10 snootfértly sqiiatithd spdai 4ankd\res iothe saine dguq:tdm dihafosciBEingsmpehewsmt Edisf r om

di [ di t t t di t th th
E. <haned SRABIF ISP BASE R AP A LG PSSHOn M B or o, 11 i

unnecessar yndser Y84 13 04 Plides HefifbeS 16 Hial HLRPo@HE I ASpdR kR @EFeciBAREr S fixed by
screws for prevénting di sengagenent. Thus, retalnlng structure for the
gui de shaf coepenatina. \sxthrmtatfqnexi thergeat member 15,iagd agnisled §dkat guides 16 shidemt a

retai ner ar of u elrnlnatrng t he need for

provi di ng Pﬁ@ﬁﬁﬁﬁhf “?%5@&”?%@ %ﬁg?qu%F el educes constraints in
designing a reeIThuryesméﬁlbensqmqhm%evéabsuIraeeanhegsaB@dﬁmwsrf@nt
descri bes an exanple in which the guide shaft ~ is munted fromthe rear,

but t hd0pr ds&efetablpasernidan aawubeta@tmélryrp@anllpbtwiheb@dierﬁhzﬁ 1@h Tbr gedte gui de
haft 35 |
TATt 3% | IR LR Pl B 1 P R RS e Bl TR e RgBPOA0 !

t he gui de gbﬁfltl 35pdrﬁoﬁ bﬁthb béﬁpl@lﬂalhﬁh of fhidgetmatmbe 15aharedon A sidedaddi d wal |
portion 38 and a supporting hole 37c .t hat |s formed in the rear wal |

portion 37 thgsept &@e@m%ﬂle@hge meabest Qi prgridedwithpecagy Hehavinga first 3 possi bl e
to prevent f i4@n

di'roet o BoERafd 3 aRiond S oA roRARE g o hicr AREELRT, |

annul al5gr oove %EshanflmF@ﬁbsGl;M,t@anthﬂlbfhstroamrp‘oﬁ]l(ﬁrﬂhaqiroﬁmdeﬁmﬂaci ng a

rear side surface 3 of e.md portion_38 ( si de osite from
where it i q%@@ﬂﬂe hﬁ?@oxaﬁrﬂfreaffwf'g?%ga geaspmiier {5 pibty TogaLes HGUE. shaped
snap ring, pfyte W fﬂaﬁ%g&ﬁﬁﬂﬁ‘n Bértlbﬂéllgu’rﬁ’eese'é&ﬁi‘éanﬁgortlbﬂz% flig ection

opposite to the insertion direction is 30 prevented I'n the foregoing
enbodi ment substantiglly Hepevhesyidih asithey of thechirpt QB;IEIDDI'B.SH aly emdaa sleghtlyeshrrter.

However, the,.retain be o i nds of retaini ng such ae
2 shapea g e TS ine T PRGOS 2 [ "R i SR AT ar

gr ooven(- 1 protrides QRURF tovdsd d@Waer MerbGUic&hathe first @4 ipditich BIRr iang 40 may be
used that is forned by bending a netal wire into a hairpin shape. In the

enbodi nent dmcallyansgdq@gwngswéacaﬂﬁapéﬂwdirﬁ@a@ mostion; lathgs @ed on t he
out er crrc 970 ace 37b of
the rear maﬁ%ﬁ%%?%%%%@é&%PQEExﬁgﬁéﬁ%gﬁﬁﬁuﬁ?%bn] g?ggm¥@£AC1 }%Eerted)
Thus, the Isodadeithat i9fargenén dnmuieathagrtmw&&&ﬁgmg fiefaae94d.ogat i ons i nsof ar

the | ocation faces a surface of a su pport portiaqn supportlnﬂgéhe gui de
shaft 35 t HiamqEcalypyisideengaginn syrgace2>p of thesecond gam peytiqny? for egoi ng
enbodi pent [ [ r ul ar

o ove > bui R SRk ARG (0 I AR iR B g RS 10

radi al | y padsieargshape. oidgth of He apds dEths asfide enigaging srsfarpaQéb amsklghtjnagerrent may

be prevented ertrn for ex othe r Iatrng

ol b () Fok TBF Sesne b AR heroites Ritige Refub b3 pals aREER by ¢ ne
retai ner menpedwdrd ﬂikrﬂli}delarn&hbﬁclt@ AR ePPRSE HRinh&. Mo &ant PertidRaD 1a Al
inserted, but it is possible to prevent disengagenent in both directions by
t he positi @rlrbrae’sﬁorm@f atrthe mwlmmfﬁrenuﬂ@oemawpn&w @gr@hmhpriﬁw Fi gure 13,
annul a ngdrooves nd eB be be f‘3 CPE 121,87 19 ratcl:trcr cugf er eaﬁtr al
surfac facrng t %ﬁ?rg 5e %ﬂmg £ 2 §MVB of t réar“Wart pgrtlon 37
and a ci rcuﬂfaﬁraeaireaionqaufaﬂlalc@ thégpodPsHaltes. r"ﬂﬁ:rshaexdﬁemlaérllésyséoafea t38¢e of the
md wall portion, and E-shaped snap rings 36 may be fitted into the annul ar
groove 35a reaigngshtheispoelishy §&@@-ro'iatablyeaé)éraésallurlrﬁat%é@aby tyve flgt bgadde a
structure fg@qu%alnlng 20 in the reel body 2a. (e) In the foregoing

enbodi ment, a gear-down type oscillatinggoechanismis illustrated as an
exanpl e, but the present invention may be applied to traverse camtype
oscillating nmechanisns. Referring to Figures 14 and 15, an oscillating
mechani sm 106 is a nmechanism 25 for reciprocating in a forward and backward
directions a spool shaft 11 S connected to a spool (not shown) at its
center through a drag mechani sm (not shown) to reciprocates the spool in

t he sane direction The oscrllatrng nechanrsn1106 has a mornrshaft 120

. a T a A - I ~ A




circunferential surface. On the rear end of the wormshaft 120, a first
bearing 117a is -18 fitted that is nmounted to the rear wall portion 116,
and on the fore-end thereof. a second bearing 117b is fitted that is
mounted to the front wall portion 127. The first bearing 117a can be fitted
fromthe front of the rear wall portion 116. The second bearing 117b can be
fitted fromthe Tieagwudy 1%, dsrshotvnw@Flgupstandrs, 4 Zirst gBlelpobedar 3 3dsméd 117a
and 117b for supporting rPtation are, for exanple, bushings nmade of a

synt heti c r@AHPREEPPIHEN af therseh badnpa audks sscondaiideperign 44 grranged k6ol shaf t

115 is non-yhat s é’efeiB%sztao the slider nmenber _ 121 by two screws 121 c
and 121 d. IOn '?l:]e !ln{ erior of the slider nenber 121, an engagi ng nenber 124

engagi ng w t h t lEhedjrstralidegsortme33 kXoemedsorf art wppdr Bmneawall of fheeed! ypodP24i vot
around an axi s orthogonal e wormshaft 120. By engagenent of this
engagi ng neRBefo pexy Waﬁw@et&% ’P%‘P{;ﬁr@&‘f&?&i{f@%ﬁac‘%éﬁ%‘%gg’nw 2 gHdingor m

shaft 120 ige&amy8h HRd telife REhPEAGAE k@iﬁ@drﬁltthé’ﬁ‘pdbfl shdFedipdckiger menmber 121.
The internedi ate gear 122 neshes with a pinion gear 112. The worm shaft 120

and the guide sHBfetsscard3midermdriaahy hasd pihidesheft 36 raamyee praalid kethe spocind

above and 1 I th r haft 120, pass throu the slide er 121.
These gut adneRdr e sgs SRS B ubecifete AR oshgted 5% s buler ST EeP AL o and
backwar d _diguffaéd, Yhschi dte h Adur MRS podildr 3 2andTh@idRENpsHRGL T3 81 @hewg] tdag 2gui de
shafts 123a and 123b are flt.tecrfromth_e rear through through-hol és 140,
150a, dAd 150b tTHwtrearrvealkporveni37 and the npid avallmortionod8 ldveronplieholeed 7 ody
102a. These_t hrough hol es 140 50 150b ar.e covered b cover nenber
151 The: odFer-EnTE ahrrRabaPobrs s Faspm Bty L nelord 439G Toab
that face tth@einrfonthefgaide shift 3He pLRathrsadh. THerguidershdl 65 heinSertsdfdn2 thedr OOVeES
135a and 135b for preventing disengagenent, respectively. A plate-shaped

ret ai ner ndhtough balg 373 The gwde X passes thrarel 2 Bronshdild 36ufosmed m3sh. | n

the retain {%gp r . i f i { RI grooves 130a
and 130b die%‘bo eﬁé@g’é’gmaeﬂ%ﬁgre@%f’%ﬂc? tHfut%{}ed oﬁhkﬁg&gﬂdﬁh@aﬁfr@?{)ove 13 Sa
and 131Sb, thndghaa threbgpiede 384 c0ds tocheanoume ¢hito thearedlHddy 2al Spetificallyor m shaf t
120 so as to retain the first hearjng 117a_are forned. The_retai ner nenber
130 is secuPedugyshydtgs m%@gegdnwh%ﬂthrﬁé%é?d@ﬁ@ve 23 Fgthe &2F-ewf ast ened
to the reel bodyrLQRer cRCunlferdhiial GurfaLl 8F Al REidS &k 7 fagured, the
strength can be nmaint aicneﬂel}%hler&trﬁan pr egglnti n%fp%?{s}%%gataagszz}rgﬁ?sg%
scr ew f ast emilhgirfabe3 teofathasnd mathpertiond & (whichdan stidace i alfar sifle flom r ear wal |-

portion, and nopeover, senbl j cost can be reduced sipce screw fastening
Docones unrEiBete gyide spEf s Tryte pharD OnBBPLS B et Lok ageront

of theogui derehahlpokifioh Pe%tridﬁ%??)bﬁ%. & @6 khlar godVeedsRN4EH-sR¥peaR4ACt  Of
the fore end of the guide shaft, but disengagenent in the insertion

di rect i on Mg 16ds aghedey wichhisiamad 3513 peemtecom dissagshag (Thes. Under

t he present;.jnv Lan, . pr P I de ft . from.di sen ! can be
achi eved byforae eﬁgs%ltfllﬂllec%‘-“%esglfylﬁ%f?ﬁrﬁ%gng?cgﬁé%,dega%%n%rtl’grng%rﬂcl)r?%?()%ltq%?g%tﬁ%o | onger

necessary tforependwedil pattice BY &gaize it frafi sTghepipivalt pbRidnJ8rafehefeeishbaRiyCa. as
retai ner nenbers fixed by screws, and retaining structure for the guide

shaft can 0B o8icriords; thg fongrsngd g\adk poripm e prgvents fieguidefbatidp fivgeds not be fit

at thesgear;; | I . ] 8 y I ary, and

desi gn 2§0nsc1[1r&égéé?§g )f'ngar% l?%gﬁéne(gf&ﬁﬂ%’?m g%ﬁé@ﬁ%&dgﬁﬁ%&h&ﬁﬁgﬁﬁ% he

fol | ow ng diiseagigingiala disrctien dpmrsweataltht iriseemnwirecticn Batnakiag toitdawntar d "
vertical the g'gtrltl s% en\;[vz?ll surfaclg ggl?\(l)vf th%rrllgild \gaﬁla})%%\xloenr%e. as well as > > > >

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
30  groove 35a. Therefore, it is no longer necessary to use complicated structures such as

a retainer member fixed by a screw to prevent disengagement. Thus, retaining

structure for the guide shaft 35 can be simplified. Moreover, since the need for

attaching a retainer member at the rear of the reel unit 2 is eliminated, the space for
-11-



any other similar directional terns refer to those directions of a device
equi pped with the present invention. Accordingly, these terns, as utilized
to describe the present 15 invention should be interpreted relative to a
devi ce equi pped with the present invention. The ternms of degree such as
"substantially", "about" and "approximtely" as used herein nmean a

reasonabl e nastRURE tHfre@fiét Bleher Bécotiee upmdedsh8drddaEiny Soeshainial t he end
result is not significantly changed. These terns shoul d be construed as

i ncl udi ng Zesigniggheaeelomitor at | east ~ 5% of the nodified termif this

gm ?E: att o\r,:log: gi/’{r%gstt‘ﬁ{r?’ﬁg’??%}&% aﬁ’%ﬁ%ﬁ% %‘9%5{“2%%0%% F%“?:% @hﬁ Kiin- 2-(I)-0|28245686.

The entir e eflgsihodotr 2 bowhibhpespesteveRadrpage e @irst@ain wtidw21a202h2debb | s
hereby incorporated herein by reference. 25 VWile only selected enbodi nents
have beén CRBORIANIbqfthe gepr member by.aseformed or asidsiace af thg slidepe appar ent

to those skj I rLt o fr i IS i aranges and
nodi ficati Eélésrﬁtgegrllb@eattg e @F&gﬁpr&m%ﬁ%rﬂts' ?@ggﬁﬁeﬁ%B?{rhg\ré?%tﬁg{ﬁ}(?op%pof t he
i nventi on adadrd theddsticamt-draginpg clod 22k aldadngagentant bhithenetond chiagobtturegoi ng

descri ption_of e enbaodi nents according o the present invention are
provi ded f&tP re|sagquﬂmwgaapﬁ,sloaﬁ%b %@@Z%@ﬂu%-épfﬁdrcaw@dafsiqw mting the

invention g eeq%n%gp&yivglg.e appended clainms and their equivalents. -20
WHAT IS CLATMED |'S: A spinning reel reciprocating mechanismfor axially

reci prdati ng aAspovkngaginggrpeveslZ, phichiis h throught-bam, isflormedantiess]lidethe spool
bei ng nmounted fore-end w se. on spqol. shaft .t Spi Nnni r eel

reci procat iqfér‘%&ﬁﬁf?%ﬁ{l%%&ri%‘?@:w cqlégl"’mhﬁ]itf’q%hr 106‘}?{1&1@%%@% and t he
spool  shaf tegiiRerhblrniss MTRE flafhéHdiseieRd 19RRIREvAIRRERInd Bd BRmbRLIY §de ON t he
spool shaft i mopvably relative to the spool shaft at |east in the spool

shaft axi awhi¢h ieonitmlefidiand sidain Fgurest, inse thesspopl efits. Nihedhit teasl sctiwsg  nenber
0, %20 Bt o] oL G R BT LA e,
unit insa phiedlshdiNg groove 22.
Because the slider member 16 is thus fixed to the spool shaft 8 at two
locations, even though the cam-engaging groove 22 is bored therethrough, the slider
member 16 is reinforced by the spool shaft 8 and the relative strength of the slider
member 16 is maintained high. Therefore, the cam-engaging groove 22 is not easily
20  deformed even when pressed by the cam 21. For this reason, even when the bored-
through cam-engaging groove 22 is provided in the slider member 16, it is possible to
suppress reduction in transmission efficiency from the gear member 15 to the slider
member 16.
Both slots 22a and 22b extends, as shown in Figure 8, in a first axis Y1
25  direction orthogonal to the shaft axis X of the spool shaft 8; the slots have
symmetrical 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
30  the gear member 15. The first cam engaging slot 22a has a length greater than that of
the second cam-engaging slot 22b along the direction orthogonal to the spool shaft 8
because the first cam engaging slot 22a needs to engage with the first cam portion 21a.

The first cam-engaging slot 22a includes first semicircular portions 26a
~12-~



of locations on an outer circunferential surface of said guide shaft for
guiding said sliding nenber in a direction substantially parallel to the
spool shaft, said guide shaft having a position-restricting portion for
preventing said guide shaft from being 15 di sengaged fromsaid reel unit in
at | east one axial direction of said guide shaft. 2. The spinning reel

reci procat ifergnades bathi chids afths akisfodtht forahtccthaispool shath®rfasivppssing po@hs uni t

has a plurality of support portions that are forned thereon so as 20 to be
al i gned, saPhfmedeoanig be gacavedishgbtly euwardy fopmge figst spmigiteeldt i on of said

gui de shaf | | | | t._an outer
surface of tpggl}o Egﬁ?%ﬁ%g}eﬁs e{:{gn%eaﬁz%?lg(f g}&g%%%% g%%%%l@%%p%ga? tt%d by said
plurality adficlisappbdbe conatédsightiandwaadig spasthhi tha gaesdrrdvet gradpafigtitanon

i ncl udes an apnul ar groove fqorped on said 25 quter circunference of said
gui de SRaf thedt aprost imgronﬁﬁﬁgZQW%@f%%amryf ﬁwﬁ%ﬁe-t RaBRFstittted to
sai d annul @Trst%ﬁi%‘ﬁ%ula?ﬁbﬁoh@?@d d?ﬁrthgﬁf@gﬁpd%ﬂigﬁﬁﬁbrﬁgz@ sfbdlg pelsug@pe of said
plurality of support portions opposite a side fromwhich said gulide shaft

i s insert edharsstiat thedirsthasepgtige dendoes nos engdge) thedvithh ¥lorefspeaifisalyd suppor t

portions i ohi bited.in a.directi osite the direction in which said
Gui de_shaf £ &5 SeOFFQRYRaRsgoL andihe dBHARPOTBE PPBIRES 20 40 R86 nni ng 1 cel
reci procat inBgs SR AGSETbR SeRirchIaF §HﬁRés“onJli§hfclj@r Goncdgt @hpes: Fhe fir§ial d _
retainer nenber is a snap ring detachably and elastically locked in said

annul alOgr semwircdlar fergogpidaranddhe st oppasingmoetiens?§b meaytherin gny etheset forth

in claim2,. wherejn said retal ner er is etaining sprin orped by
bendi ng o SRR A eRRbs by FRES Rt Bs R Pattel iR ReHTong
el asti cal | yhd firsSRicHndlpuiids WeeOVAd tie firshRcERdBUrigny BRleni e itiDGAt | Ng
mechani smas set forth in claim1, 10 wherein: said reel unit includes a

reel body HasticAr Rerteualangndsthe sbaneriherpef is g éppetant factor regarding traveling
speed of the slider member 16.

15 The second cam-engaging slot 22b includes: second semicircular portions 27a
formed at both ends of the axis intersecting the spool shaft 8 so as to have a smaller
diameter than the first semicircular portion 26a; second opposing portions 27b formed
parallel to each other from the second semicircular portion 27a and extending toward
the second axis X1; and second inclined portions 27¢ formed parallel to each other

20  and orthogonally intersecting the second axis X1 at both sides of the second axis X1
so as to be inclined so that the gap gradually widens from the second opposing
portions 27b toward the second axis X1 and that the gap is wider than that between
the first inclined portions26c. The second inclined portions 27¢ have such shapes that
the engaging surface 25b of the second cam portion 21b can always engage therewith

25  when the engaging surface 24a of the first cam portion 21a is engaged with the first
cam-engaging slot 22a.

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 26c¢ at one side and one of the second incline portions 27c¢ at the

30  other side is, at its center (on the second axis X1), substantially equal to or slightly
larger than the length from engaging surface 24a of the first cam portion 21a to the
engaging surface 25b of the second cam portion 21b. The engagement of the first

cam portion 21a and the first cam-engaging slot 22a switches over to the engagement
-13-



thereof, and a |lid nenber detachably fixed to said reel

sai d housi
annul ar gr

a pl at e-shaped nenber having a U shaped groove that is detachably and
reattachably fitted to said annul ar groove,
pressed towditict sadrd cun pertishatth atpd/thsaecbndicdmramghbmng sl6t 22k eo i nni ng r eel

reci procat
menber is
closer to
spinning r
said reel

into coptact with sai.d p A .bog
fromthe r&atogsndhy hjgh-snged samresuliing frpm gneagement
of said guisgg2shadd theSirfiebRIPOrie2 1a38a8s pddifor@ir-Adhlgot®aldly RGrg&cat i ng

mechani sm

i nt er |- acki nbanaibattin e $low spekdaamanesilting fromomgegoment digthe s@and camgarticand

portion, s
of support

i nsertion-

15

20

25

30

body and cl osi ng
ng space; and said position-restricting portion includes an

oove fornmed on an outer 15 circunference of said guide shaft and

sai d pl ate shaped nenber being

hanismahsﬁset forth in claim?2, 20 wherei.n said. retai ner
t EL i

i q%.nqﬁ 2,
dBRHoRAl MRog d thercanmgmBFyF K1sicevested & fssirecapg

PSRRI DT s de

3nSkifR: fenbRt ‘ijé_;rc%ﬁéeqﬂéﬁtfy, e swlqr}eéi%)%&t@ginl thE‘l@pc:lo"? shfgehgdxout . The

eel reciprocating nechanismas set

orth in claim?2, 25 wherein

uni t fHar¢,Hbe piopettiod@$ cenyeosent fromi migtibees spotiwaitd regifirdeatispaf t cones

osi.tionin

as set forth in claim?, wherein: said guide shaft has an

wh id ' haft is i t ed
PP CAEe LR e AP EBERER posi 1| on

i i nt.erl ocki n ortion,ij rl.ockin it .of.saj.d pluralit
D18 Al et e BRhbng h1q: 326 b lstehohh 'R R0 st SRR B o | G
by interl otkicogverfed ot théticr dleuektd i fei lih€R niotibA by Jwilckitg PetweeR@iet i on, an

direction position of said guide shaft is determned. 5 9. The
spi nni A§ r é¥P tyres pprianies ilelows cnargemenhyith dhe lngh-speed gaw takamplace gher ei n:

rotational positions 45 degrees forward and backward from both ends of the slider
member 16°s traveling range, in which traveling speed of the slider member 16 is slow,
whereas engagement with the slow speed cam takes place at rotational positions 45
degrees forward and backward in the mid range, in which the traveling speed is high.
In addition, when engagement with the first cam portion 21a takes place, by the
provision of the first inclined portions 26¢ where the gap therebetween narrows, the
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
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 to the
rotor 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
cam portion 21a or 21b. As a result, the slider member 16 reciprocates along the axial
direction X of the spool shaft 8.

In this situation, as shown 1n Figure 9(a). when the shder member 16 has

returned from a forward position to a mid position, the first and the second cam
-14-



said reel unit has a plurality of support portions that are forned thereon
and aligned along an axial direction, said guide shaft being inserted,
along the axial 10 direction of said guide shaft, through said plurality of
support portions such that an outer surface of said guide shaft is entirely
circunferentially supported by said plurality of support portions; and said
posi ti on-r gwitidng il AendDIY 4re Modafl inﬁ%pﬁé‘M@o@ﬂBh‘ bid the'spevas Iradd bYW mshap
rings that are detachably and reatta.chably fitted to said annul ar grooves,
sai d snap PSsitiong¥nderthiscondigonohn fisit gem partfoacds ivdt thmepaioin deantgl ural ity
of support sald. s or [t I.S..sandw .ched by said
anap T} ngs, RS Eme 3B AepT oS YRS BRL) e T EBESEr ¥ port i on
is prevent edal h giddiae, tAxehhg distaged L &0, where thvelisPiRAnbYL ieiravefia procat i ng
nmechanismas set forth in claim1, 20 wherein said sliding neans I ncludes a
rotating nehgsaicehipm thg cantenef the geat mezaber il ade Hesbder menby lgcﬂ&mgéhe fwerotate
around an axjigpSyRstantially paxallel to a rotational axis of the handle,
in cooperation with rotation of the handle, and 25 a cam engagi ng groove
provi.ded on sai dJmlet thisngnditivhewhemtheduhdadiingptited @ tHe liae téebin difdcgibgect i ng a
direction of the spool shaft, said cam.engagi ng groqve engagi ng said cam
11. The spi%g%mcgiﬁr s e N L e ﬂgﬁlsarﬁi%ﬁﬁ mdicated bygrmofy YnFigrsim 1, 30
wherei n sai | ftd ' i ially
paral | ol ¢ GTRS <atin EFRREmR L SRy e Aplaubh ARRTBE SUALARE 3 o
sur f acé0of 1Saptites 28 degnees. nilarkadrtti] tEngeantotatesetdiastSed egeaerrotativsa Ippsitionipl ed t o

i rm shaft aid jpternedi ate gear transmtti otati on of the handl e
ts gl ga}Ng shown in Figure d(B, &e secon cam%ortlonil% engages V\Hg'lt esecon8 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

15  portion 21a gradually disengages from the first cam-engaging slot 22a; then, the
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.

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

25  rotational position shown in Figure 9(f), switching from the slow speed cam to the
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 26c¢ has an inclined surface
so that the gap gradually narrows, and therefore has a function of maintaining the

30 traveling speed at a uniform speed relative to rotation of the gear member 15. Thus,
uniform linear motion is maintained to the rear end of the traveling range. When
reaching the rear end position shown in Figure 9(k), the engaging surface 24a of the

first cam portion 21a comes 1nto contact with the first cam-engaging slot 22a and also
-15-



wor m shaft; and 5 an engagi ng nmenber pivotably accommodated in said sliding
menber and engaging said worm shaft. 12. A spinning reel, conprising:. a
reel unit provided with a handl e and a spool shaft; 10 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 nounted fore-end w se

on sai d SpQMd erABE sudack! 258 T th I RONRY cadfigithibs] 2110 chiBed MBI UoREhcOMth iR Spool

shaft i movably relative to the spool shaft at |east in the spool shaft
axi al di r ect¢and;cammSenghzhg ishog 2 2he alt shdudd be reted thae detimgythsse mowimegisnthenenber i n

t he spool shaft axial direction in cooperatiy.on with rotation of fhe handle;
and at | eadteuRd Hitte har bt hoal iR eBrsE Lgs it cuteByRbfEiend "Unit i n'a
plurality Qhml&@eahhPEBt O AMIAUAE! Thid etides cRitteridk of UlefsHaer Mémb&@i 1@ gui de

shaft for guiding said sliding menber in a direction substantially parallel

to sai dSspodienghiagvels. sai d gui de shaft 20 having a position-restricting
portion for preventlng sl day edlglt&%l{iﬁ%éﬁsﬂm Q%BFF]}% F425N93069 6l fioup sai d
I i Tect IO, e e

reel unit in at ast “One aXl a spirnning reel as set
forth in cliad geal Zotatehetierienolution. dinrFighre U0] the basical dxidnepichdrits @iveliigpor t
portions that are fornmed thereon so as 25 to be aligned, said gquide shaft
bei ng i nsedisancest ghthershderanemberdio fepn theqnigrpositiog, Whilgde hgrqntaliagisough sai d
plurality . ' f  Sal | de
Chart 1 5 enthresnn obiBRl Pl e kP nciboDth Bondib yAGReR nofb PULTE o
portiong; apavehdinde pbhsirhvebing sesite ofthe sy@ophdre isoget tonled Lickeas. eFheaomatibaal gr oove
formed on said 30, outer gui de shaft and a retainer

circunference of said
menber det @@ﬁ&ens/me@rfangﬁje%ﬁ% kaBAgerpesite 460 ?%grs%ﬁ HOURAY FHEurGHbispEese 5 d
o 2 e P SAPLAG D2 A gl iy SRR PSR
di sengagengd canfvertaning! grar-dews ygfetoséitlatingsmechagisppasing gn@agénoens ping thi® 4
graph produces a cosine curve, but in the present embodiment, the graph is almost a
15 linear function. Therefore, the contour of wound line can be improved to a near flat
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

20 16 to move forward. At this moment, the engaging surface 24a of the first cam
portion 21a is 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)

25  and Figure 9(a), the slow speed cam, constituted by the second cam portion 21b and
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

30  speed cam, the first inclined portion 26¢ of the first cam-engaging slot 22a is used to
maintain uniform linear motion. As a result, a state near uniform linear motion is

achieved as a whole. For this reason, the contour of wound line can be improved with

a simple configuration using no excess components. while reducing transmission loss.
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prohibited in a direction opposite the direction in which said guide shaft
Is inserted into said support portions. 14. The spinning reel as set forth
in claim13, wherein 5 said retainer nenber is a snap ring detachably and
el astically | ocked in said annul ar groove. 15. The spinning reel ~as set
forth in claim13, wherein said retainer nenber is a retaining spring

fornmed by bendi ng addiehadinod theslidet telfben 16a figtidno €@ ¥poblrshafBcht kwsked
det achabl y and elastlcally in said annul ar groove. 16. The spinning reel as
set forth ilacations withdhe fipfdicad perews i & sandayichupg thejcam) angesngigioess 2bdly havi ng

a housi ng eﬂ?ﬂgﬁrgéxﬂb&rﬁ% is Lok o Egﬁig%fsiﬁkga & b RIREL st&j&x&ﬁ?%bdey fixed

to said re y and c 0oSI ng sal space; and sa

posi ti on- r eainiatiedriggip akddoedinglnahelckes eagngarygrbave 2 duey aof eakiledeforman out er
circunference of said %Pld shaft and a pl at e-shaped nenber having a
U shaped gry69&henafesie tydhg eamBl Fah@ll%r@a%qnaadaﬁwl PtRpERSEigN s ai d annul ar

groove, saldnilalgrhRAtaTHIIREL Pﬂor{ge B2 SRShdLYE L, BByl gy Shal | by

said |lid he spinning re as set |nc aim 3 wherein
sai d r et ai nelrenntberbereditbroogintat engagimgngoote %Zaiisqbrqmdnrdah itheysliabr siemper 16.

portions on a side closer to a |de %qiaé% n ich f] shlng l'i ne
is reeled out. TMéifie ?B?Sﬁ el ?CBrgf“ P HeH! ?rrﬁ“i@ “Ywher ei n
said reel upy &hidéﬁhg%ﬁﬂe@ﬁhaqﬁan@er%% Fédﬁ&d%dtlﬁéﬁlde?ﬁieﬁlbgyltﬁ'{% shaft cones

into contact with said positioning boss when said guide shaft is inserted
fromtHé r emootifly gniddd.r beddditrint thepude shhth 85 anpriemented fromdmhen@gmg)m osi tion

ARELICLF T L EER A e O DR S R e A
an inserti QRe airdu@&tdr&dVe 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
15  mount a retainer member at the rear of a reel unit, eliminating the need for providing
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
20 which the guide shaft 35 is inserted from the front of the reel. For example, as shown
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 37c 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 from
25  disengaging in the insertion direction by the bottom of the supporting hole 37c. In
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
30  prevented.
(b) In the foregoing embodiment, the E-shaped snap ring is employed as a
retainer member. However, the retainer member may be other kinds of retaining rings,

such as a C-shaped snap ring, insofar as they can be fitted into the annular groove.
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rear end portion, said interlocking portion interlocking with one of said
plurality of -25 support portions that is at rearnost end mthe insertion
direction; and by interlocking of said interlocking portion nto said
support portion, an insertion-direction position of said guide shaft is
determined. 5 20. The spinning reel as set forth in claim12, wherein: said
reel unit hasrdaved s dbwhin Pleusd PR btaRBAS 49 40NRky B @ell MRIfHASS PN and
aligned along an axial direction, said guide shaft” being inserted, along

t he axi al diendingiaonetalf wisaindo ghaitnshayfet In theremhypidinerit dhowvw makiguse 13f thsuppor t
portions such that an,puter surface of said uig shaft is.entirely

Bi T cunt or orfe T giogipAgH b aarmiy ba ot rarRRrr i PR Be B s and
sai d posi tiQfe &S kirkaek 378 PRk ERWAlNSIrHee s $a§/\§d@<§}ﬁ}é§i@éﬁ&h%&§1t%d two snap
rings that are detachably and reattachably fitted to said annul ar grooves,
sai d snap rirsegedp ohhuscthie heration bf the danyar graees3 wimahee asly lgedtignpingefal i ty of
support portions, skch that said support.portion | s sandw .sal d snap
i hee,  aha i RSAGaTHED A Bkol8l - hBR Rl b Btk B AR EE IR 1501 ¢ on

I s prevent ashpbsitetotwifRke X iabertddr ection. 21. The spinning reel as set forth
in claim12, wherein said sliding neans includes a rotating nmenber having a
cam said rot at i Ghinthefaeeaies embedimsnie theasitignretretngNosierHwanmads wp

subst anti al : | O 115, @iﬂ ] operation
wi th rotat idgﬁhé;%ﬁl;ﬁga‘:r?%gg’ﬁ é,qtq%%;dﬁ ea@’?@é‘%}é’@f"ﬁé gr ég\a/agg r 8%1#%%@90” sai d

sl i di ngonerndadiall@paksixsttieiodiinthei guide siaft.e i thivcase) idivefgapement aybe ect i on of
sai d spool shaft, said cam engagi ng groove_enggginq said cam 25 22. The
spi nni ng r g8veatedhyiinsesting, forexamplcyp split rip are fs Tegilehnghole.i ng neans

i ncl udes a worm fhe RS § ' L & shaft,
I ntersecting spﬁ?gﬁlgﬁg%v%gaggPﬁgh 0?%339%%*29§3?% %%m%?dsgpglg%ﬁﬁ%rm
shaft; 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
15  example, as shown in Figure 13, annular grooves 35a and 35b may be formed on an
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
35a and 35b. In this case, it becomes unnecessary to provide a structure for retaining
20  in the reel body 2a.

(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

25  for reciprocating in a forward and backward directions a spool shaft 115 connected to
a spool (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

30 intermediate gear 122 fixed on the fore end of the worm shaft 120, and two guide
shafts 123a and 123b guiding the slider member 121 in the spool shaft direction.

The worm shaft 120 has intersecting spiral grooves 120a formed on its outer

circumferential surface. On the rear end of the worm shaft 120, a first bearing 117a is
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an internedi ate gear fixedly coupled to said worm shaft, said internediate
gear transmtting rotation of said handle to said worm shaft; and -26 an
engagi ng nmenber pivotably accomopdated in said sliding nenber and engagi ng
said wormshaft. -27 .AfuY. Af N9. AyaL. A@GN. A@N. AS. Ay. AS. AS% ASL. Af;

& ASNI. Af & Af ;. AS& Af N9. Ay&. Ayal. AS; L. Af; Le. Ay . AN& Aya9. Af uL. AyuL. Afa" . AY

s(DIFB(t# "Ftted ltha'? sounted to_the rear wall portion 116, n the fore end thereof, a
}xsni d_Z] ca’] ca] ca]l ca? T cafca capcai (I:Ia] ca;inca(i cal ca] caj ca] ca] ca] cal ca] ca]

g al)g a] ca] ca¢wmajl bajroa] ddp asafltt@q thieails m(&’élfe[d 1 BjefB@it wall portion 127. The first

i BBCTCn DD, i
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FF3G GAVBOYRMMR {37% \chn bOHEET Whin RS 50461 the i@l whet sbarhaalc doapbaahsal cal cal
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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
20  the reel body 102a. These through holes 140, 150a, and 150b are covered by a cover
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
1350 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
25  pair of U-shaped first retaining grooves 130a and 130b disposed above and below and
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.
30 With the retaining structure thus configured, the strength can be maintained
higher than preventing disengagement by screw-fastening the retainer member on the
rear face side of the rear wall portion, and moreover, assembling cost can be reduced

since screw fastening becomes unnecessary.
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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

10  space for mounting is unnecessary, and design constraints for the reel unit are 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

15 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

20 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-
245686. The entire disclosure of Japanese Patent Application No. 2002-245686 is
hereby incorporated herein by reference.

25 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

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

appended claims and their equivalents.
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10  direction in cooperation with rotation of the handle; and
at least one guide shaft adapted to be 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 the spool shaft, said guide shaft
having a position-restricting portion for preventing said guide shaft from being

15  disengaged from said reel unit in at least one axial direction of said guide shaft.

2. The spinning reel reciprocating mechanism as set forth in claim 1,
wherein:
said reel unit has a plurality of support portions that are formed thereon so as
20  to be aligned, said guide shaft being inserted along the axial direction of said guide
shaft, through said plurality of support portions such that an outer surface of said
guide shaft is entirely circumferentially supported by said plurality of support
portions; and
said position-restricting portion includes an annular groove formed on said
25  outer circumference of said guide shaft and a retainer member 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 from which said guide shaft is
mnserted, 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

30  1into said support portions.

3. The spinning reel reciprocating mechanism as set forth in claim 2,

wherein
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5. The spinning reel reciprocating mechanism as set forth in claim 1,
10  wherein:
said reel unit includes 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; and
said position-restricting portion includes an annular groove formed on an outer
15  circumference of said guide shaft and a plate-shaped member having a U-shaped
groove that is detachably and reattachably fitted to said annular groove, said plate-

shaped member being pressed toward said guide shaft by said lid member.

6. The spinning reel reciprocating mechanism as set forth in claim 2,
20  wherein
said retainer member is contacting one of said plurality of support portions on

a side closer to a side of said reel unit on which fishing line is reeled out.

7. The spinning reel reciprocating mechanism as set forth in claim 2,
25  wherein
said reel unit further includes a positioning boss,
said guide shaft comes into contact with said positioning boss 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.
30
8. The spinning reel reciprocating mechanism as set forth in claim 2,
wherein:

said guide shaft has an interlocking portion formed at an insertion-direction
-22-
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wherein;
said reel unit has a plurality of supporf portions that are formed thereon and
aligned along an axial direction, said guide shaft being inserted, along the axial
10  direction of said guide shaft, through said plurality of support portions such that an
outer surface of said guide shaft is entirely circumferentially supported by said
plurality of support portions; and
said position-restricting portion includes two annular grooves and two snap
rings that are detachably and reattachably fitted to said annular grooves, said snap
15  rings contacting both side surfaces of one of said plurality of support portions, such
that said support portion is sandwiched by said snap rings, and disengagement of said

guide shaft from said support portion is prevented in either axial direction.

10.  The spinning reel reciprocating mechanism as set forth in claim 1,
20  wherein
said sliding means includes
a rotating member having a cam, said rotating member being adapted
to rotate around an axis substantially parallel to a rotational axis
of the handle, in cooperation with rotation of the handle, and
25 a cam-engaging groove provided on said sliding member and
extending in a direction intersecting a direction of the spool

shaft, said cam-engaging groove engaging said cam.

11. The spinning reel reciprocating mechanism as set forth in claim 1,
30  wherein
said shifting means includes
a worm shaft disposed substantially parallel to the spool shaft,

intersecting spiral grooves being formed on a surface of said
23~
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12. A spinning reel, comprising:
a reel unit provided with a handle and a spool shaft;
10 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 adapted to be mounted on the spool shaft immovably
relative to the spool shaft at least in the spool shaft axial direction;
15 shifting means for reciprocating said sliding member in the spool shaft axial
direction in cooperation with rotation of the handle; and
at least one guide shaft adapted to be 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
20  having a position-restricting portion for preventing said guide shaft from being

disengaged from said reel unit in at least one axial direction.

13. The spinning reel as set forth in claim 12, wherein:
said reel unit has a plurality of support portions that are formed thereon so as
25  to be aligned, said guide shaft being inserted, along the axial direction of said guide
shaft, through said plurality of support portions such that an outer surface of said
guide shaft is entirely circumferentially supported by said plurality of support
portions; and
said position-restricting portion includes an annular groove formed on said
30  outer circumference of said guide shaft and a retainer member 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 1s

inserted, such that disengagement of said guide shaft from said support portions is
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Y109 ()- M 14 The spinning reel as set forth in claim 13, wherein

5 said retainer member is a snap ring detachably and elastically locked in said

annular groove.

15.  The spinning reel as set forth in claim 13, wherein
said retainer member is a retaining spring formed by bending a metal wire into

10  ahairpin contour, and locked detachably and elastically in said annular groove.

16.  The spinning reel as set forth in claim 12, wherein:
said reel unit includes 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
15 space; and
said position-restricting portion includes an annular groove formed on an outer
circumference of said guide shaft and a plate-shaped member having a U-shaped
groove that is detachably and reattachably fitted to said annular groove, said plate-
shaped member being pressed toward said guide shaft by said lid member.
20
17.  The spinning reel as set forth in claim 13, wherein
said retainer member is contacting one of said plurality of support portions on

a side closer to a side of said reel unit on which fishing line is reeled out.

25 18.  The spinning reel as set forth in claim 13, wherein
said reel unit further includes a positioning boss,
said guide shaft comes into contact with said positioning boss 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.
30
19.  The spinning reel as set forth in claim 13, wherein:
said guide shaft has an interlocking portion formed at an insertion-direction

rear end portion, said interlocking portion interlocking with one of said plurality of
25
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5 20.  The spinning reel as set forth in claim 12, wherein:

said reel unit has a plurality of support portions that are formed thereon and

aligned along an axial direction, said guide shaft being inserted, along the axial

direction of said guide shaft, through said plurality of support portions such that an

outer surface of said guide shaft is entirely circumferentially supported by said

10 plurality of support portions; and

said position-restricting portion includes two annular grooves and two snap

rings that are detachably and reattachably fitted to said annular grooves, said snap

rings contacting both side surfaces of one of said plurality of support portions, such

that said support portion is sandwiched by said snap rings, and disengagement of said

15  guide shaft from said support portion is prevented in either axial direction.

21.  The spinning reel as set forth in claim 12, wherein

said sliding means includes

a rotating member having a cam, said rotating member being adapted

20 to rotate around an axis substantially parallel to a rotational axis

of said handle, in cooperation with rotation of said handle, and

a cam-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.

25
22.  The spinning reel as set forth in claim 12, wherein
said shifting means includes
a worm shaft disposed substantially parallel to said spool shaft,
intersecting spiral grooves being formed on a surface of said
30 worm shaft;

an intermediate gear fixedly coupled to said worm shaft, said

intermediate gear transmitting rotation of said handle to said

worm shaft; and
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