. e3e4: f| 6T<E; 10 FEB 2004 SPI NNI NGREEL RECI PROCATI NG MECHARI (WEBACBHROND OF
THE I NVENTION 1. Field of the Invention This invention generally relates to
reci procating nmechani snms. Mre specifically, the present invention relates
to spinning-reel reciprocating nmechanisns for, in response to rotation of
the rotor, reciprocating a spool that is nounted in a reel unit of the

spi nning reel suchSPINNING-REEL RECTPROO £11 @ﬁﬁ?ff :

Background I nformati on A spinning ree I'?n generallqeﬂ%,lsﬁa ree Sul\nllzt, a rotor
rotatably supported by the BACKSROUND QF aHE BNSENTION

out er - ci rcuniner en{:j @nfléfy around which fishing line winds. The rotor includes
a pair of arm porf¥ the Hyentipthet ween the two arm portions is provided
with a bail that $gg; i "1%9“] [ .ne- gul di ] ine-rel easi ng
postures. Further, anﬂ%gté&%%% ergﬁgl\r%egg?%iélc&go%lﬁég?ﬂr%hﬁ%éithggﬁee wound ont o
an out er Pper sgehdicliyfthd presemp mvientibir telages! to Bpinhidlsrreel vadiplosatiicanédhetisat 1t he
fore end of gne of the armportjons. 15 Spinning reels of this _sort are

pr oxi d'edrr)Wi ]E r’dﬁ_rﬁgﬁ_ﬁﬁq taf?*& IH%{Igl _ amtgwmecaéwgggégdhata;ﬁ;ef%ﬂ gb%fe:ehg
mechant s @it ¥¢ 16 sREnihi $4U1 B&LH th 1§ 1 and a line
roller onto the outer periphery o?ﬁ]tl% Spoo unlfo?mxél;}&llrn the front-to rear
direction. The osBiadkgaminddnfoenbtaori smis installed in the interior of the

reel unit, and ing¢ludes: a wormdi.gposed.in_parallel with a spool  shaft

onto which the spBdPERIgsgelip genggal as g reg] SRt ol T rivBReTe OY e at i ng
the wormon f@PRENSRd h Spdo?bitlet-eRchfctdiBiall P hdimd ¥hidh fiRingilRtwighgapRs the

worm and two guide shafts that guide the slider in thefront and rear
directions. Wierdsepdessinuy dfermeattions sindhe betyresn destwaraemfrortied ipprovided

circunferentjal risphery. of. .t he worm..The .transngi.ssi gn nechani sm i ncl udes
an inter rredigv eag’glaltr %WP&%’&&?@WSGWWW aflﬂlﬁ?'ﬁ‘gﬁ?‘gﬁ’tgé’oﬁ'éﬁ?s' neshes
Wi th a pini oRurgeara lideabll&foabdineTRIMRIRE tb Be WRIRPHSES ahdufcs pRHHGy 8f the

handl e. The gllpni on gear_ neshes wth a face gear fani shed on the handl e

shaft, and r®esped dorpplipprataeval isprodted adhéfomelprd ofine of tiecham postidnist t ed

onto thej§ear end : . shaft. An. engagenent..pi.n that en es the
hel i cal %35; ooves i%ﬁ%lg%lggﬁeg%&%gzsaﬁr%%ﬁoggﬁg%p %Oﬁﬁlélg{a"%’ﬁ‘e@ﬁaﬂgf &’g r so as
to be pi vot altamB@ofbrediprodating hthanishiefor MREONBEHinDline @Ak ?ﬁfd'b& PyiaS

di sposed hor{)zfnt al l'lé{pﬁr alleling the diametric direction of the worm wth
the fore end?®fandmlingrgHereanio theguter periplery of thg spend updfounipie thegrentido-

engagenent pPidy difedk L e Is i g | C r.Oooves on

Tha worm t harce SRR, FRCb e A RO S| B fon T o 00T

gui ded on t handindugdes: dewsiadissosad th paaliglvited gmobitafigntdie@hivhithe spdobist he

slider's,teckprocating. al on he rm the spool shaft and the spqgaql also

reci pr oc%é e bﬁ%ﬁ\#@agﬂg@s%9 “?%%%%m%q’r TBEIRG thewomg BrstRoassipeltigRstIey with

the rotor i NdissRSRaR i eh ol iHAGARLLAL WAzl tfkes RR Ui old ki hé N 1S
er of the spool. Yy,

wound uniformy onto the outer circu enc ecent t here
has been a n&eef and reasdireetianise si ze of reel unit for spinning reels having

t hus-configured oscil | ating mechani s In order to,requce the size of the
1o reel unit, theésgngSFlggﬂﬁlg,%ﬁggﬁmﬁ@??m@m ogged on STCHBTEt i nteri or
nust be corr p&iphesi 6Tehy wbBAUTEE trifknSikdéh mbEVAIshRLRRSs arSinReRclilf gui de
shafts in conventional oscillating nmechanisns are di sposed astride above

and bel o t hExeddethe woapadhe istsngnatiorekhey Withea pjoiagezestthfit robetes tho be
;e(Z: gr g? P ﬁgefoté(g'liﬁ E%slp%ﬂ\@ge% cf%ﬁﬁ]%rg%lf @r% ﬁ/ahdiet ﬂ%spinqgg Eeagin;écsi:lgsuvln g. acreeg%grc e the
furnished on the handle shaft, and rotates through rotation of the handle. The slider is
fitted onto the rear end of the spool shaft. An engagement pin that engages the helical
grooves is detachably and reattachably mounted on the slider so as to be pivotable
30  about its shaft. The engagement pin ordinarily is disposed horizontally paralleling the
diametric direction of the worm, with the fore end of the engagement pin being
oriented toward the worm. The two guide shafts are disposed astride above and

below the worm.
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15 In view of the above, there exists a need for a spi nni.mg:lggegb 04
reci procating nmechani smwhi ch overcones the above nentione proq ens in the
prior art. This invention addresses this need in the prior art as well as
ot her needs, which will becone apparent to those skilled in the art from
this disclosurg I l.£C - nt
invention is tou?al | ow r 5 ctel};g‘ﬁnoly\{ g%\géecgy?t%%h@%hg%sﬁluéﬁg? élg‘% Qge is?%?%ﬁl ng reel
t hat has gropessi gr thearomythakodiaies snresporspitonoiagen e€liher kemidpy, doaslideg isTechani sm
according t. first aspect .of the invention is a mechanjsmthat, in
response %Sﬁ?ﬁtﬂi‘% ‘bﬁg{dﬁeghla%’f 8?‘? r?‘ié]&‘ioﬁ‘i‘tﬁfc&{o%_tge et Viathei DidgBunt ed on
a reel unjekippicati@aRRE MY WO Q8L PRI &fadd {t}lcpﬁeﬁgbchta?slalr@ ig%cgteflfkg{ﬂ'ﬁsér ear .25
direction, and is furnished with'a worm a sliding menb r, a

r ot at i fon- By diressriopt beigg peniprocaied syrshrogoise vdathatht roenirerespansd taratetmgnd gui de
menber. The wor I ch i shaft rotafahl upporjed by the reel unit, is
0 Sposed SRR YF i TR dip s KPvEl PRgraTL BRSIEhuR cRSaHFEEcs o 1 he
~spool . Cromuekmesi ng helical grooves are formed on the circunferential
periphery of the worm The sliding nmenber, which is a 30 conponent coupl ed
to the spool sRefently.ntheredissybeen aaneed dageducesthesizal ofdicelewtit o, spiradngan

engagene er .t hat engages. .t;he heli.cal grooves, a a,mount | portion
t hat rot aegfgﬁﬁy lglg[%ugf%ogﬁg%éa 85‘6%%8}%%?%{5&1%&&%%?%0? P]Srﬁlztehoﬁlgeadi al

out er 161 deebiunithéhevosdaimahtchdifisthelnkteBéd Gh 0AY 6%el SHENintdiidt hie wngagenent
menber engages the helical grooves. -2 10 FEB 2004 The, )

rot at i on-$orEsRRdingingeduged ins sizgr  d¥exmghgless; sinceothat ivom wyidet Reafisoitor to t he
worm The. f i i ' - S f nt menber
opposi t o e Riopt b BIFRERRE ol SRURGRSAL i A5 Cand BRREMEREREL 1o
slidi ng newspee fon actrenmdbdenig e oiidd bieafs haoko $baktured henstic aid wapunde nenber

i s disposed above the worm. 5 and quides the sliding nmenber in the
directi ongﬁqorilﬂﬁglyslﬁgﬁ b%ﬁ@ﬁcuﬁﬁ’{ pee Eisﬁﬁioﬁalerré%llunftepi procating
mechapy sm whem {ib§ §ORI oot i8R Liistk &SRS forl£s 109 Rliptdigidiand! e

hiih
the rotation is transmtted via the rotati ontransl%ttgng parP to the worm
Accor di ngiychapniss wbich evsrennes . thd labove mketicied dirogleme ibehe pdod aie.d This t he

first and _second i de nbers. by the engagenent mepber 10 being gaged
with the %?{Honr @Fﬁfﬁcgﬁ%geﬁb‘k?{%m‘?’bﬁﬁ = Vh r%b?}%e’&?%?nwgﬁﬂnﬁﬁphe spool
back and geebin appieidth didld skilied I hBhAGrdnl Nfs 8BE1bQKE1 Yy onto the spool .
Herein, the wormis disposed diagonally beneath the spool shaft, while the

first guide menber is di speSdMARYIORTHEIRVENTHKEN engagenent nenber

opposite the sj cl e_wor.m . Accqr di ngl there i.s, no need for a
spacei eneat h %ﬂgb%fr)‘?nﬁ %%%3%%ﬁ%egkf’%lsﬁg @H&’ rﬁa\l%iém ﬁ{fgro.f%lﬁ?sm P’IHB ul't, it
i's possi béfer dpinnigieebthhiteisirddpbatileme@phisti t . The reci procating

mechani sm according to a second aspect of the invention is the nmechani sm

set forth in theprpyrgrosk penrocaiimar mpehaniym a¢donding tereinfiest appret wfidke an
opposi ng ; ' elclele) . ' . |k e of the
v 1 Bbhloals ) BRENBRROTRE 2 rB0MeR bl S B FEb, KRS EHBe wor m

t Ee sl i dithgt ivemhmted2éh grsetianit bt]tﬁiel‘@lix_gnéﬁg;lﬂ:ehﬁindg@fom &iiﬁaﬁlmhﬁmﬁdgwehh j ust .
t he opposi.ng..portion, . sq that. the slid ng nmenber nay be reduced i.n size an
the r%_gl ‘i}Fﬁ%PB’&af_ﬁldb’é wa@leg_v%h Sn¥PImer 2 SRR MAMhY. PaslaticREBFBEERS ng
mechani smac Gt Bad Shat hBhbd &RPESLcoRl Cgﬁl'ﬂfe hENEa! Al Wk, e BB Ehani sm set
forth in'either the first or second aspects, ereln the

r ot at i on-shefingiatelly nsppparted Has then réaht wrinedi disposgdadiagskhllyi bdrenthedadit e gear

is fitted 25, i.nmovabl o.t he rm and meshes.with.a pinion gear for
rotating Raﬁéle:hﬁ}goar Sﬁ’?ﬁr%’@%o‘?ﬁ’élﬁiéﬁotoc SrﬁPPH]; gfsnsﬁﬁgssl% f:lg:_aﬂgngvlqp dease,
since t hefore®s BRI cBmBRaktial Eeﬁiﬂ{éﬁy 8f BERIrInC At 1AL IREmBL, WRKR i{ pe space
bet ween the spool shaft and the wormlarger, it is possible to bring the

engag¥ne ronasipetrcouplsd ée thegpaekishafiemmmvablyThiat ldagtdtsenscial direetivay hapan i al |y on

the side gf ngage t. nenber,, 0 si,te the side closer to.th 0 worm
whi ch makée¥1 aé‘{llgeﬁlgssf%?egq 4 %ﬁ%ﬁsttﬁgeﬁggﬁl ERTTSe a%“l?l&g .poftﬁcg_bﬁlagnq ot her
obj ects, rbeaitly agpoas ﬂ%ér@a@diﬁ%rﬁﬁ)bﬁfﬂeﬁgﬁ%n&ﬁ% tden MEesEM outdPRIM dfQRe W | |
beconme apparent tq those skilled in the art fromthe follow ng detailed _3

10 FEB 208emydawsd phe dwlicaingrenves; swanthah the apgagemeninmpinbier ©ngagsn tbxed

dr awi ngs,}ﬁcﬁg%%r%,g a preferred enbodi mrent of the present invention. BRIEF
DESCRI PTI DRAW NGS Referring now to the attached draw ngs which
forma part of this original

—+!
=
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5 disclosure: Figure 1 is a left-side view of a spinning ‘ZEeEEgnZ@gcordance
wth a first enbodi ment of the present invention; Figure 2%i t-side
‘cross-sectional view of the spinning reel in accordance with a first -
enbodi nent of the present invention; 10 Figure 3 is an expl oded perspective
view of the reel unit in accordance with a first enbodi mrent of the present

i nventi on; Fvng; Mo€atidnd g - ' AV t ‘ it
accordance wt hogahf%flrt%%l e% % mﬁ?&fot?ﬁ]tg]ﬁle%ﬁ ig{:étge{ﬁlotmﬁﬁt\l/éeﬁﬁrgg%%‘gé\lg% at Iv-1V
of Figure 2;ThfiksFgwde membersis dispesad| ondedidpeithp agiapsraentinesinlodr ophesisltheder i n
accordance wi.th .a 15 first enpodj nent_ of the present invention. DETAlI LED
DESCRI PTI ON B¢ Soer ﬁ%ﬁmo%| QV@Q*FB&IB&F&‘%@E! thepbigmeraameerdn thene
present i nveditdcQ8n ¥ fhk ] oV &ﬁﬂ%% ' e Ngs. It
wi ||l be appar er?t to th(‘SJ e gﬁﬁﬁﬁ% Int a%{ﬁe]?]rs%ﬁngtg gsegﬁls)%%tshure that the
foll owi nd desndrgupdss ire hidirtgrecrabdyan ithresditestiad of the sprobsleaft. i nvention 20 is
provided for illustyation. only, and not for the rpose of limting the _
"nvent i on as def i RONSSYRHE T seARRErEmrraLg. Phet gl RIFERIL. over al |
Conf i gur at i oRsRaEStd dritkihglbf thehhnlé, T FoitioR isltradmidld Wik gk foB&fonl N

accordance with a first enbodi nent of the present invention is furnished
W th: a reeltransinitting phggto the wormahsbidingly thowarni ratiten gTheg thesslidingd| e

assenbly 1 r lv..fitted around a l.eft-right shaft in the reel ,unit 2; a
rotor 3; an %&é%g#dié?nrﬁlg ﬁ}gtaﬁ' S%poflgtg&{dg %%%%%ﬁf&%ﬁ%f%ﬁf of the
handl e assentdiyg éngage@mtﬂﬁlefw&m, RELiproBReHUCR ahd RorfhD Bbebd redipRoch@igthe 3 1S

rotatable around a tront-to-rear spool shaft supported on the front of the

reel unit 2.sppRibagkend forthgndaeindingiheBshingdnejutitpanlypgnte e spoelrHgeiont o its
t [ i:aly: : ' el t f ' f th
Potor 5 so- auepiiBispey BiondffbenBlhLoBRARER, I AE il Machifnd] "

-4 10 FEB 2@poReain thinkite 6Ok iegpdgthicAtmdiber dppbsittithé side glewrtoithe Fi gure 3
i ncludes: a reel body_2a conposing the chief part of the reel unit 2 and
havi ng a | at ¥pEn- Apetdigely, tisre ig noneehivs 8 spasq bepgih the gvarao Z2ECERBEARF ng

di agonal f tyargd. f and 4§ al | ' r -2a; and a
cover nein%eg%gﬁ@c@;r em%’f‘ﬁa&gtg} to %2& %éxﬁie&%%&u&%ﬂfg%ﬁgg%e%ﬁ%&t he
aperture 2c. The Thelecipoubutidy inechanismeadrariigmoreodidigpepad éhetinaéntiopéns to

the aperture,2c. |nstalled within the space are, .Shown in Figure 2: a
Fotor-dri ve WEBPF&'H?‘E%Wﬂe%fﬂ%‘EW@F%@#R%EW %%_S@%i%@%%_ S@8tion of
the handl e agsREhbYokiondRst RPoRS & poltfthl e BRAVNCEMEG et 22F ﬂl"}l@eﬁ'bﬂf.oﬁfit' ng

the spool 4 in thefront and rear ‘directions to wnd 10 fishing line onto
t he spool 4 i dase.mither than etvering the datigupesipBeryaf therwornd, [thevgjelippmembar 2e and

a tubul ort.,on 2 rojecti,ng farward.fromthe first flange rrpon 2e
are for %Odpo%mfl?fgbx &S%P%S@%tégsr ’éﬁms‘iledm Just the opposing portio Séjg‘a{ﬁle

sliding member may be reduced in size and the reel unit can be made even smaller.

A spinning-reel reciprocating mechanism according to a third aspect of the
invention is the mechanism set forth in either the first or second aspects, wherein the
rotation-transmitting part has an intermediate gear. The intermediate gear is fitied

25  immovably to the worm and meshes with a pinion gear for rotating the rotor in
response to cranking of the handle. In this case, since the intermediate gear is made
diametrically larger to make the space between the spool shaft and the worm larger, it
is possible to bring the engagement member closer toward the worm. This leaves a
leeway spatially on the side of the engagement member opposite the side closer to the

30  worm, which makes it possible to make the reel unit even smaller.

These and other objects, features, aspects and advantages of the present

invention will become apparent to those skilled in the art from the following detailed
e T




body 2a. The first flange portion 2e has an approximately semcircul ar
contour with a section fornmed by a chord and a circular ar: J’fé&gmﬂ{en
away. The first flange 15 portion 2e is fornmed continuously with the front
end of the aperture 2c. The tubular portion 2f is a cylindrical section. As
shown in Figure 2, a one-way clutch S 1 of an anti-reverse nechanism50 is
unrotatablydg&g{pﬁ | i j [ the.t I rtion.2f for
restricting an a% o‘\k/!\nﬁﬁ q%éé\]}g%l?éhﬁr}% a%ﬁﬁgﬁﬁﬁéﬁggﬁ%@ ’|le1501t°ﬁeesq i ne reel
out directi queferhed trabeiineposfithoprednt imshgén.i s D- shaped when viewed in
cross-section, 20 is fornmed on the rear end of the tubular portion 2f. The

channel portion 2h has a BREEFWPESCRERIION OF TAHEPRAWRNGESt hat of the tubul ar
ti 2f . Th : . | i th
Pover menber od Purnig abio MRt AERualid GBI RO HADGRRHOCT © 1 e

second fBanglscisntet on 2g i s approxi mately shaped into the semicircular 25
contour forned b)le.the cho aad circular arc that i's mssing fromthe first
flange potion 2e  8HiE 143 Lillasife Xy tsopinning rsgl 1n acqasdancy wath a st £ r ont  end
of the covereniRaksdnt dftheHriv@hEnPERRELI N seal 81 made froman el astic body
is coupled to the second flange-2g so as to be fitted in between the

opposi ng sur f acedigire Rhea kfeside clokastgtionsd vidvoorf thg sginoing neel i acsbrdahenge
portion 2e, d between.the rear surface of the 30 tubular portion 2f and
t he second fﬁ%ﬂ%@%@ﬁ?q}ﬂl‘sﬁb‘?fe&%w"é%I“?Vﬁﬁu?lﬁe gaps there between. The

wat er praofing sedligfd 3iigad SHp1BEbdipRtspediveanly STRBSEE] Lt AaRBRIAX \@Rﬁgl y
semcircular_arc. The waterproofing seal 81 is forned continuously fromthe
front surfadistembodinens obthe rressntjavendionp its rear surface, covering a

surface of the sgg - 10 EEB 2004 flange 2g-.t hat 0S oth the
first flange por tq:iq%'{r%gﬁééeé938?'g%tV8%rw%m?$§gé&an’?Héacfﬂ‘e'iﬁ'ﬁ%W’gﬁ?%t%n 2h. The
wat er pr oof i rgabeémhent bf ihe préseitsievértiod vadeaip TOAVIBH e 284M(Ci r cul ar arcuate
mounting groove 81 a formed on the front surface of the second flange
portion 2g. 5 As Fa#B6a if #n einleded perspactiviglyigvapf the skdgson a¢cordangewith af or med i n
the right fl r . Jhe boss portion 17a is formed jutting
i nwar d into%% Ol?fﬁ\/lcﬂa%éo?rﬁlgr#}?%étég%q&gbdy 2a in order to acconmodate a

bearing 16a that DHIPAQGECsDERERIPDION SFATIOE PREFERRED GRBOBIMIMENTEO0. A boss
portion 17b is fg%ired in.a_position on the cover nenber 2d opposing the
boss 17a. The bos¥'s5EAahediments of the present inueptionywilhnaw be explamed wathd out war d

fromthe reqbfohady cABe tfavAhRE T Hl T Nk BPs bk SUPPOr t S

the left end.gf t he rr%ster %Lgar s%g‘?%ﬁfu.m%t%%eﬁ?ggo@%ap ffé g{ngses of f

t he boss pordisctasutetthat the fobloping dactiptionsifdie émbodimertits bfithepameheinaanienbl y 1

is nmount,ed (boss.porti.on 17a in Figure 4)., The waterproof cap 19 is a

t ubul ar Eﬁap(l%gmq&i%ggor QE%I,& R&niYs a‘?‘f%(f?{ﬁ&@ﬁ@lo%‘”ﬁ s BeRAonES ¢ i on

17a or 17b lawfiked Bgthehpsaned it oMy @6 bouildientd5 i nner circunferential

surface. As shown in Figures 2 and 3, the rear of the reel unit 2 is

covered by a proterdlyeonfiguraionranuf actured froma nmetal or a synthetic

pol ynmer. The prot i.ve.c 13 d.s di.sposed to cover the | ower part and rear

surface of the réﬁﬁ?&}ﬁggm%ﬂlye tﬁéﬁ'if?rliggﬂ?lﬁ?ff’%éff‘?g%ﬂm’f%“?ee‘g%ﬁ 2a and the

cover nenberenbddaednd 88 the HeeseRBinvéritioh 3¢ Rraikd 3G tH: W £BPhnit D HaPR di@shaBRUNt i Ny

| eg 2b. g’he protective cover 13 is detachably and reattachably fastened to
u

the reeP3unit® 23iskpe sed; ahandls assembdy 1 rgfatahlydfittedrareund\atefiaight shedlipdes i n

i nserted be - hh LectiV, o) .reel unit 2. .Th acer

130T o1 nt orog it o & b Sl Bobik e Blobll if E8botl W fatiohtT B3 The

reel unit 2haBlesseabiosinguide Sgdnelind o itie spbblss. MR Eor 36V edtatableugh t he

protective cover ]%0 is 25 m%fggf% ured froma synthetic pol émer, vari ations
3 8

in the gap SAWRG 2tiEonteEsas 5Bt supppited omihgAont of e zecd upih dorihegpedindl e

Assenbly The JaR : / ' Hat ui e, . Fl e 4,

i s detachabl angh?ggéfﬁgc algftg/b*lﬁ%e? 8%9?%9@ﬁ£g Orrutettster gzgw&fﬂ@g%d

i ncl uded? a dimpasideondtbe fodi/sids ofthgratpr ov 44 orbeBbleto ecdiprguate iPthe fmtatad on

~the handl e %%dy '7e tand a seal nmenber 9 fitted onto the handl e body 7. The
handl e assefBly %M at t achable to the reel unit 2 through either the right

side (Figure 2) or the left side (Figure 1 ). The ‘
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10 FEB 2004 and reattachably to the master gear shaft 10, ahg ppgq@m@ o
portion 7b that extends fromthe fore end of the nounting section 7a in a
direction intersecting with the nmaster gear shaft 10. The nounting section
7a includes: a handle shaft portion 7c, which is 5 rectangular in cross
section and engages an interlocking hole 10a that is also rectangular in

Cross section angkééoﬂlgmﬁ{,{}ﬂgvge center of the master gear shaft 10; a

flange portion 7d into e handl e shaft portion 7c is inserted and
wi th which the hdF reclsindtf2 shpomtin Gligute 3 iiscliideer absel bodyRdcompdsiieithy; and a
shaft-collargﬁ)e(}rtio? 7e that is screwed into the flange portion 7d. A

t hreaded hol SUeiPartot therreel it 3 and havinga latera) apertyrg c; ol shaned sodmopatingr t i on

7c. The hand b Sl < ; - h,shaft 10

o R R A T L T g

t he reel Sodndzaoypposinber 2dweravaldastho theghelWoily Ba shas toaddse thaggritusd ki t 10

Is inserted. A segl-attachnent porhi qQn 7g havi ng arélipannul ar groove is

formed in the f|§ﬁg°ereﬁ1 3 orias g e FUHBLNROTAL SPSE 4 GRSt E1 apRrtitierisy

ci r cunf er entlngtalidy ftRmahd Gsac rel REHBRRSN ‘fig’ﬁrﬁ@f %k&&-cﬁ@e Iﬁécﬁah&gf ?P‘l&% body 2a
0

or an inner circunferential surface 17d of the boss portion 17 he
cover nenberroiages thivetebby Linkige 40 rqtaion; dfthe/landk adseppiny ¢ darslanasscilatingver t he

handl e shaft rtd f rom out sj,de. 76 i collapsibly fifted to
the fore end™ %1“ a{"ﬁ%%n%‘%‘fﬁef”r%“ﬁg% %ﬁpﬁ%ﬂf*ﬁﬁ%‘f’%&?ﬁ EY dﬂgﬁfonﬁtt‘yﬁ’”?ﬂt d point,
so as tdolextfyhthg lhedrih RGOS ddiftkmiyit er sects the 20 master gear shaft 10.
A grip portion 8 is nounted onto an extended tip of the arm 7b. The grip

portion 8 incl udeds ghogm ip Rgrie 8, € fivst flangaportion 2ahndar tubylarf portiemdfl to t he

shatt e dafelidloRariifi bl SIARGE POl Z U BRI eiiR B hetiel 26
NBR, is for twdytacThegirstianiapatios D6 BadreipridiahtcBlichacfutl chROuPRES a

portion 17a or 17p to_ seal the 25 cl earance between the bossfggrtion 17a or
176 and t he S¢6HGT PRYeHBY pichordzad apieularac beingitekengway. The fisy flasgachabl y and

reat t achabl yodrod f@isff%édaéohﬂ:ﬁ%\?ﬂf{h@ﬁ%ﬁt &8 of e %ég&%ﬂ@c.tﬂgmﬁa‘%}mmmer

9, it is possible to prevent rom seepl ng | € beari ng a or
16b. Rot or - Drdriien Mbis haylisdridebsdctiontr A sleowiBi FAgurs Roxvenéd-wak ichitdtes Pof dnhe r ot or

drive nmechani smincludes a ter gear. 11 into which the handle assenbly 1
i s non-rotat FV‘WF‘?%&? rrg 15 g%tﬁ{’]gé’é‘?“nieid inghg infgsion e§thgitedplame nast er

gear 11. _7_portidiP21HePred@fifing and allowing reverse rotation of the rotor 3 in the line reel-
out direction. A channel portion 2h, which is D-shaped when viewed in cross-section,
20  is formed on the rear end of the tubular portion 2f. The channel portion 2h has a
slightly smaller diameter than that of the tubular portion 2f. The area of the rear face
of the channel portion 2h where the cover member 2d is to be attached is connected
with the aperture 2c.
. A second flange portion 2g is approximately shaped into the semicircular
25  contour formed by the chord and circular arc that is missing from the first flange
potion 2e. The second flange portion 2g is formed at the front end of the cover
member 2d. A waterproofing seal 81 made from an elastic body is coupled to the
second flange 2¢g so as to be fitted in between the opposing surfaces of the second
flange portion 2g and the first flange portion 2e, and between the rear surface of the
30  tubular portion 2f and the second flange portion 2g, for sealing the gaps therebetween.
The waterproofing seal 81 is formed into a band shaped in an approximately
semicircular arc. The waterproofing seal 81 is formed continuously from the front

surface of the second flange 2g to its rear surface, covering a surface of the second
-5




The master gear 11 is a face gear formed unitarily with a ne : shaft .
10. The naster-gear shaft 10 is a hol |l ow conponent made of.ngfgfgrﬁ_g@ﬁiteel.
- The interlocking hole 10a is formed through the cénter . of the naster gear -
shaft- 10. Either end of the master-gear shaft 10 is rotatably supported via
t he bearings 16a and 16b in 5 the reel body 2a and the |lid nmenber 2d. The

pi ni on gear 42,,9Y ' | ent. as_ sh in Figure 2, is

di sposed exteno%e%i;ﬁ%dlpﬁgé?trbgﬁ}%gggsﬁg@i?g@ 0rr%el(é ?%ﬁr}cf)%?airgurf tog('iher ot at abl y
in the reel buuyewrtidinzh.f Tienwaterédfig stRAc8 10k fittb@intd b YpréGatately passes.

t hrough the center grart of the. rotor and is fastened in the center part

3
with the rot SugFeYaraseuatemoypinggrapve s ladomess-omthe front mrfcenf the semndr t ed by
the reel bodyada Rtidd¥E M d-portion and rear end in the axial direction via
respective bearings 14a and 14b. A spool shaft 15 passes through the

interior of the pAsishowmseligh2 4, Alndnlarbothporishi Nigis Yoridedtii ehovag Sanigepr 11,
t he pinion gﬁlar ]I%ﬂgl ?O gﬁsggs with the #%sci | | ati on' mechani sm 6. Rotor
Conf i gur at i oft* T8 PREY Firt bPC 208 ReTtadda &s fosnpdyuwiing inwerd igkrandsntsards ast ened
to the pini offofaE rebPhody JaSih oAdd : &Qﬁg hpg each
ot her and furgi sheé si%le}lways on gﬂ%@%\%ﬁgﬁ?n e 1%%%@%@%#@%?@ bai |
arm 40 that e efesmastertgengshafir®. onbasstpoeiapldolis frmEén 4 posiorcon ihedever

ortion 30 a he,two rot r 3 32 are made. of _al um numall oy, and |
gr e forned a@gﬁl%g%%& %?pé’élé‘g%? ‘?‘3‘%’@ 7%%%933 @erfs&gq?h Sermed mting ’@“?{3/ WG ront
wal | 41 i fpid@dwar fkdi8 the 1eBtbodl 2b e ofdebHthced, 'Bgﬁéa%%ﬁﬂ-c%gfﬁgftﬂ?th:‘ CCont

rear war d- proj ecti ngwboss 42 is formed in the center porti
wal | 41. A t #reoghhedete cndeighomaster géae sipfhl G nA gederprbdf tap Hoclesestodt thbl y

i nterl ocked i in.the cepter, of th 0ss 42. The front portjon 12a
of the_pi ni onS5eShBindts bfbaiE R Glacdh i e BendlS sssrmBotS BBl RS o an
i nerti a- i npapdrtiog 174 acFigre4y. The watdRRbbdf &g 1008k kitaldr @ap RAifiP4 Bhsc3anSis

det achabl y ﬁgd reattachably nounted on the front face of the front wall 41
by screws (nbtedly P‘E}ﬁ’tl‘?déf’éﬂ;@f bpepertien d 7aot vt being thisadediy cogpléditmitshed i n
order tojgm cqlgg in rotational feel attendant on |ightening the
wei ght of tﬂ%ﬁhrélf)‘?%r ?r%%%gﬁrﬁ&% is screwed onto the front portion 12a of

t he pinion gear 1&s skvh BFifines?2 thd3 [hé edar 3f 1he ré@shitneslch@ped at ably to
the fore end of the pinion gear 12 by the nut 33. A bearing 35 is disposed
al ong t he i nPraFecp¥s F%Hér%}m&? aqipred digm ametat ppa pudhetigpobaners The protsttivg t o
secure the céRaR3RERNHEYH Q,gpl f feark [ surface of
t he pinion géea?r 12. R se\gﬁ%ég%@ 6 %g%/}?lng a |€é1a ﬁ&%g"em‘@%’e" endiang

i nner - per i phigem begeath thegesibBdP 004nd thefcbtératemirrQdtabmsé therearfsateedndt he nut

33 and tye beari 5. The distal f th | el t 36 contacts th
cpool il TR Bt RaReR P 2 Cha BIACHER SRRt Il derebaInand nt ot 1 or  of
the reel uniﬁeaﬁ’a&ﬁﬂ@ﬁéﬂ&eﬂl@&ﬁier&&%ﬁtﬂﬁg 5&%@%&%@%‘:@%\%@% fyerse

mechani sm 50 i s di sposed nei ghboring t 0SS Irgure 2,
the anti-revRA¥¥BeHiadnsered hethEen thel protestivetrovens- medythe toet witit 5.1 Tha spager

SW tching ne E 52 .th W t ches the one-way cl utch 1 between an

act uated st aﬁeiai%] ?r@%?g?sse 0 %@ﬁﬁ%gi‘pglﬁﬂ%g?% tgf Pﬁﬂjﬁf’t’é{g ﬁBYP—réglaﬂglecFeglt‘Hl“ez'

(rever se- perBy idtagosih@h epaced 1B 19 s Wain& b'\téfhhélé thSpdtdcllt B5ver)YPes One- way
clutch whose inner race is 10 freely rotatable. The Tnner race 51 a of the
one- way < utBpwactpreddiom a gyngticnelmeerbyariations inghean ewingéadist@pandiést e t he
outer race Byl i OR- tably to the tubular portion 2f. In the

t ubul ar por%oﬁ@ﬁ%ﬁgﬁ%rﬁséﬁs aft seal 85 having a lipis fitted
frontward of the Hoedledysepdblit ch 51. The swi tching nmechani sm 52 has a

st opper shaft 53.__The opper_.shaft 53 is 1 S nmounted on the reel body 2a
pi vot abl y bet men@%ﬁi@cﬁﬁ%‘?‘%ﬁl}’(ﬁ%ﬁ cosapengnbthah @s shovaadaguredals posture. The

st opper shafdetRBab desia ﬁ)tg&g ﬂlgém aS S u d

proj ects rearwar g‘tbl?%%!?‘n t hec%ggf 0 9 a %ﬁ?&ﬁ%@?&&%ﬁ%@ﬁl@% zggarf%ge al | ow
operati @R, aoslyat e gpproition HEke Figueedl)ynauoigl @dkht badiebsdyohped asagb 53a; and
a cam 53c fixed e o.th i f the shaft 53pb. 20 OGscillatjng

" Mechani sm @%&‘Pﬁ%r%ﬁ#%norgﬂ@eﬁl}&fe}bgﬁy ﬁg %gﬁ‘é{ﬂ? ngﬂe@iaﬂ?@@&ﬁ tgghe

mechani sm 6 rasl \SixOMhrdudh RitHL 188 1 @@ijg‘ﬁ_’ ' @@gﬁ, KeciplL ocati ng

t he spool shaft_ 15 in].{gﬁe front- ot-srfdear di?%jc%itg?\%%?@rl] 0 d%jr}etlg '!rrg%:i procate
t he spool 4 handierhody Jrincludesaonpuming sigion, 7atthat is fived nahatitall§, daachabiyl ed t o
the m d-portion of the spool 4 via a drgg_rrechani sm 60. 25 The oscillating
mechani sm 6 includes a worm 21 di sposed di agonal | y beneath and paralleling
t he spool shaft 15; an internediate gear-23 for transmtting rotation of -
. the.rotor. 3. to the worm21; a slider (one exanple of a sliding nenber) 22
_.coupl-ed non-rotatably and axially i movably to the hind end of the spool -
“shaftreSrandt t wo guide “shaft's 24a -and - 24b  t hat - gui-de™ the-slider+22 -i-nthes

Y b1 T e



30 Crisscrossing helical grooves 21 a are fornmed on .the outegr ?aggsm rence
of the worm 21; which is rotatably supported by the reel boﬁ;/3 - | ead -
angle 0 of the helical grooves 21 a is set t0 20 to 45. Here, the "lead
angle 8" of the helical grooves 2la is the angul ar nmeasure expressed by:
_g_ . 10 FEB 2004 Lead angle 8 = arccot(rrD/L) wherein Dis the bottom

di anet er of i I - 1 Spt lLengt A by which
the worm 21 %@35%&2@ fcgl‘lrh?;!/ﬁ/ a\%ﬁetr %é%r%gat?g?,a#%i%ﬁ_aﬁﬁﬁ O%L}%ﬁlbea% eé‘neé]gséﬁﬁtﬁys

smal | er t hanth2@oretché of theakovmsiag eéction 7k i B dirédtiondhtesestingheith dleirbater ge@oves
21 awll 5 gg Lﬁlrbsatisfactorily thin, and at the sane tine the nunber of
groove inter &%%ns will undesi rably increase. On the other hand, if the

| ead angl e O exceggls ting%% f4.Ci Y ' it at-l | apvenent is
converted into i nea?{}]?rnov ne%@nd?gl?glgg%ség%ﬁ%hﬁpéﬁégwﬁ%@@%bl e. The
slider 22 hasctanghindiercrdse dyctidb ané angadgss aninsdrivekinglhble @areattiealgal ar solid in

10 conformation nd _an engagenent pin (one exanple of an engagenent
menber) 26 n%‘ﬁ{“%@afp’f%‘fsas?q‘gﬂ%aﬁag é&ﬁap & SERESF of the THasten aeareﬁwﬂd&&azs. As

shown in Fl G, Rebnzd ih: it I ; [ 5] and
~a second side sgt%rpfaacél ZSkQ{%h%%hgﬁhagggﬁPﬁP&?gn?ﬁE%%nrﬁaf%&@%;&%gggﬁd si de
surface 25k handh shefi pedion| Tsde thetebytftmmedomitatly; afichashafr aillas poition Te et & 25

non-rot at abl S ARG AbGioTiF A Weaddepl 1 sl smtle tiend petieong

meanwhi | 8 i shadiekbft yoftiont7Rd TRBhAndIE BodyW isHindBt3bAf bsteRdPtciiE nodier A
portion of the spool shaft 15 that is coupled with the slider body 25 is

formed as a £%F shaft 1y scrasiag edangiogew &8 mto thethiendedchde 2f from thé sidhef out er

peri phery flat.: eni ng. hol e. f or . non-s ot at abl n iall

i movabl y fi @%ﬁ%&tbhgé%%%égg‘fegﬂ%gﬁ%g? ?ﬁ*‘%ﬁﬁ%ﬁwﬁsm%%{ %ﬁ%ﬁﬁﬁ ARselipd- g
body 25 in tAecsipomthséapbrtidnrigtiavg.an Bigulhf @0bvé RifbrmtedriAghe Pdeipafticl t he
first side su({_face 25k of the slider body 25 is extensively gougéd out into
a rect angul af? WFERSHHOMAPPPERg Fithes et g sineunpforentiasurfaen 17& dfithebosgui de hol e
first i d i { Sh,, t. iLch fl i menber
(24a i's iglhyser 661:5?19?2@&0@%%1 ?%%e&ragnlgée%:éggmﬂb%F%ug#%ge g?ﬁi der eg’gﬁy 25 to
25 be par al | pirtion 1 7o dfthe eovennizinbeASd.c ThasHaft-silayportion Fé & dibpostdiso 4 oSt

gui de nmenber 24a_passes through {he gouged-out portion 25m Forned on the
ri ght-side pdPt %G?ﬁFﬁléaq%ﬂ’q %'?7‘558 02’%5111% a protrusion 25c in which a

second gui de hol eTgS§0sIYNLARIH] ' [ . which the
second gui de nenber 24b isS in e}%g,&%%g?gﬁégﬂ(?%f%g%oar gflgg?&v?n%'the wor m
21. The fi rsTheaimdd isdient 2 Bhnidpointy sve to axtandih godisdction thaaintértedtother ed

rel ati o the fasteni hol e 25a. The part .under neat he pr.otrusion 25c
i's anI \(;f?p?f)si asetgrogeta{ %ﬁ‘%r 4 gap p8’5‘p98§e‘§ “g’“BWt%F‘WXt? BHtog the arm 7b.
circunference of Tﬁ@gﬂ}%dﬂi&%Mﬁﬁ%%%haﬁ(ﬂ@%s&%dﬁ&hﬁp&éﬁeﬂéﬁt$ gemed in

the rectangul arly gouged-out portion m of "the slider body 25 so as to be
ort hogonal t ¥71¢ efd Qichereran 7b, Pnd a I5shepedhgiipptatebly niBwtadsonf the geg shaft. pi vot abl y

nounti ng the eng n i t.hat. extends fromthe radiall ter.side of
the worm 21 tovva?'gﬁ% Ee'lﬁg??%rgﬁw&ﬁ%ﬁ&@e? 3 D ﬁt@“‘%{ﬁ“g{]?%@%lkmf%F nmed in
a position tdmitactiag gidisha tircahfererital itics B HOEOFaS 1746 T eI Phe 25D.
The engagenent pin 26 is fitted pivotably and axially shiftably in the

mount i ng®>- 10°€aragretherverndhe bess ponia 1 77Re 1 Engpdfbamounpng poion JayThe sea owar d

the worm 21 fol r'ﬁ%& i 7 nmenber. 28, cl oses
of f the nnun%gtr?geﬁﬁseﬁ t%ggb eﬁ%%\{/%eglgﬁ%c%%@,% Sgal %t%%-géﬁgﬁ nc'%%ﬁg%’nent,
i s fastened fittingltigs s¢al dembboplyit Rpobsible i preevnt 1aids Hoen seepiiy id@ahe s screwed

into a threaded hgle 2 formed in a protrusion 25f 5 jutting fromthe
front of the®@FR&P2BLIRP-25. Furthernore, an anchoring hole 25h is formed

in the slider bodg,Br0-heAuRahits @dﬁ,ﬁgﬁ@i dg face as shown in Figure 5. A
screw 29b that screws into a threade oFe (not illustrated) formed in the
spool sH¥¥t 15 i sAb syt iedFigure Guthe rofoedaviciechangmhintlad@shmaFteegepddl  shaft
15 is thereby,fastened tq the slider bod . 10 An _engager portjion 26a
‘that neshes Wt Wﬁcﬁ@%&“ﬁ@ﬁsﬁ%&%gé@%ﬁé‘ﬁyﬁitem QgFg"r Bt the
end of the eingagewemithPinastdbgeaftcor dingly, when the worm 21 rotates, the
slider body 25 is shuttled back and fort?. The internediate gear 23 is
fastened non-rotatably to the fore end of "the worm 21. The internedi ate
gear 23 neshes with the pinion gear 12 and rotates 15 synchronously wth
the rotor 3 that is turned by cranking the handl e assenbly 1. The
internedi ate gear 23 gears down at the ratio of 1 : 2.5, and transmts
.rotation of the pinion gear 12 to the worm 21. Accordingly, the '
_intermediate gear 23 has a larger outside diameter than that of a |
“reonventitoffal one tovachieve aar gergear=down-rati-o”than-thatofan




20 The first guide shaft 24a is fastened at either end to thp I dy 2a,
~and as described earlier is inserted through the first gui dtgtfﬁ zﬁgg
Therefore, the first guide shaft 24a is di sposed on a side of the base end
of the engagenent pin 26 opposite the side closer to the worm 21. The .
second gui de shaft 24b is fastened at either end to the reel body 2a, and
as 25 descri bed i | Shal Lde hol . The
second gui de sha:?'?!i %fgggt?ﬂséﬁahgfg({)%/ﬁg? g%zm%&&%%&%&%ggﬁﬁ%fﬁ?
because the The mestgugaie ssdfald is2dmllandeohipenee auid of viatltess bebl Bdb are

o sposed on SlLerentod! des, ALoLAS Sgagennl BIL, 26, o omposcd Lo above
s no need t e o Ao MR BN WIBEATA! s WIS ABELD Fil. o AGEREH N0 Y.

there is no need to secufe a space tor to como e guide sha

under neatth t the read bad2a ankthe lideserhber 2dt i s possible to reduce the size of

the reel unit 2. £11. .10 F 2004 Spoal .Configuration The spool 4 has, as
shown in Figure Z?heaplgﬁ?ﬁllgeﬁg\ﬁcﬁ%ﬁés e sompepentiag shavep s ieen t he

first rotor aikpesdd casilihfth $8FRMEJ-REPHirGEEh 3PaGE ﬁ&&f%og&ﬁ inthe IB§ Spool 4

is linked to the fore end of the spool shaft 15 via ag nechani sm 60.
5 The spool Bodyral (ddedroat bertionr 2a piife pirdor peac U A pesses thraughythe odrbendaitalf

fishing lineg . .acskirt.4b that is integrally forned gn th d
of "t he bobbi e 29 94 3G i Bt SRt e RS by 2 RUFD ThaabROn; ond

of the bubbi geat 12 icofhtablyl Bepdeteld b tHe reetibod 2k 8t e MAUPIIondRHBLE chil &1 €d
cylindrical conponent having a boss in the center. The outer peri pheral

surfaces on tEaXidhdigpbas yiatgspsptivabieariogs 14e0andddbi dnspoat shafididfpagsesed as

circunferent} ! Ll.el w t sSpo shaft 15.. The bobbin trunk
4a is, as sh%]\?;\iﬁuglﬁlr#ﬁ |8681?)582€h%rﬂ5@ 3?5%%9 zhggﬁéﬁ%mefﬁié’g% CORFFLEFE py
means of twolhdlarpinigs gbfir W als®ihchlics twdth the oddiBitidaFSechddigmPKi rt 4b, which is

a cylindrical conponent having a base, flares dianetrically fromthe rear
end portion of theBOEBIEWRGAk 4a, then extends rearward. The flange 4c

i ncl udesjs an int . [ | ' trical.ly outward
fromtheISfront eﬁgﬁ%ﬂgk%%ﬁ‘ﬁgp%;ﬁgﬁgglﬁg‘l&ﬁ é%ﬂ%ﬁﬂig?asgéﬁgggo #i’gnﬂ%g%de of
netal or cer dyifustand setehd cotabhynsedidindes2tdppoding bachrotbuitaad finhished f@ewdyse
portion 4d. A{h[ﬁanlg‘%-ffsé?e{ni n rrigber 4f screwed into the inner peripheral
surface of teEBHeFYIPdsTPorton 3 pad & baikarm A0 thay guidss fishing lingome the on 4d.
20 A | ocati ngyowps Uk t rawtg

" positions th%ospogfﬁaéﬁﬁgg Hang?lft%él%%ﬂ&%ce{?vgtsr%% t%ﬂ?%ﬁe@%ﬁ%ﬁfng reel,
when the |i ndungumyaliey, and hesdonned gua dnsepiesinitary, memberbai | arm 40 i s
flipped er into,the |ines=releasi.n re. Copsequent | the fishing 25
line is irb\ée! ed oufLé %&@EI%F ’?ﬁé’gﬁ %ﬁzafbgafﬂmﬁf‘é‘ﬂg’@%@n&éﬂgﬁ?% spool 4
by the term sindésedich 30108 redrivgrdpidiedBhghbss 4P4§ fdi‘ﬂleh'ixpﬁlerc:@%t&ﬁéﬁ!m of he

bail arm40 is returned into the line-retrieving posture. This

aut omat i cal | efrapewalbfhcA thyoughdobpiateawhioh thefpinion @ear 12 is son-sotetbly

bai | f1i ppi ng: i he_hand | ' tated i.n th
et et i ounialolRis Rledn WA B e B30, thedhord oot 28 e Bieypion
transmtted gearihendihvispsolghat 13 Beivdtard the tHigedhehiold AR i8485impRtiapdnk he

mast er gzesar i.41 The torgue transmtted to the
for imparting mnertia to the rotor 3 is detachably and reattachably mounted on the

front face of the front wall 41 by screws (not illustrated). The inertia-imparting ring
44 1s furnished in order to modulate the change in rotational feel attendant on
lightening the weight of the rotor 3. |
The nut 33 is screwed onto the front portion 12a of the pinion gear 12, and
30  thus the rotor 3 is fastened non-rotatably to the fore end of the pinion gear 12 by the
nut 33. A bearing 35 is disposed along the inner periphery of the nut 33. The bearing
35 is furnished to secure the clearance between the spool shaft 15 and the inner

surface of the pinion gear 12. A seal clement 36 having a lip along its inner periphery
-8-




bi nion gear 12 is transnitted fromits front portion 12a’ rotor 3,
and neanwhile to the worm 21 by the internedi ate gear 23.?%&@@?@@%“% t he

slider 22 shuttles back -12 10 FEB 2004 and forth, and along with the
rotor 3 rotating in the line-retrieving direction, the spool 4 reciprocates
back and forth. At this time, since the slider 22 is guided by the two

gui de shaf t sis #fkad 8 R4 Bront A6 S thélft B2n &Beatfif h eggkd? th.

Furt hernore, because theo?i rst guigge sha?’?ﬂma I ggi Is%%?%%&o t ffetﬂéi de of

t he base ‘endeafelehentStgagtantsitiie spionl Bt 16hdhes prevenes ligedt ffan pernsqating beneat h

the worm 21.. Acecordingly.,it is.possible to. re e the vertical dinension
of the reel %@J@cgﬂe%%ﬁ&eereg]i%ﬁoéom € $hogf sh Uit 2. Cther Enbodiments
Enbodi ment  of t heTigifornitatibRAl anBiret i MEQSS] %hid‘i\é%%b%ré{%bpﬁﬁ hemted to
the 10 foregoi ng enbodi nent; the present invention y be app |e%l to any

types of spilfss g Asshewn inKigues, heantideegsd mpehassimF() ingludessthes ohevwalyi ch t he

spool shaft ith.respect. to t slider,; fixed-handle e_spi nni ng
reels in vvhi%ﬁkﬁﬁgiﬁaﬁépgcﬁggmeﬁléws%Egﬁaﬁﬁ‘?’&‘f}}fféfﬂ}eé}r“le'%ary 3?@h5¥5r3‘a%¢%nor

| ever - br ake doydeenasqd stdie (@vére@bohibiteiiiall) abd & nbRhShated stafeAk&Rrabigeinciever .
15 In the present invention, the wormis disposed diagonally béneath the
spool shaft Stk | e the first gui de nenber is disposed on a side of the
engagenent mnenber Si I | oser to the r Accordingly, there
is no need for a ?%@%%?%@@g r%ié%%{@eg%g’ﬁ i°88"Wr%l\§€h g’éﬂ%ea{{]ﬂertrﬁ% rm

since thé guialy shathbien@adnneotacds1 Softthabaswhl elufch ASis Hite@ adh-rotalablyi ts
possible to reduce the size of the reel unit. 20 As used herein, the

fol | owi ng ditPeBYUhSHar 4 & Rhilethe pylst tace p Huis\ittted noniretatablsiiowWhsimbtlar ver ti cal |

hori zontal , Lk AN thd ABRMPHSion FPinlilol. Ahaft Wl UshELindla T R ifly" SCLT onal
terms refer to those directions of a devi’ce equl ppéd w £h g present
i nvention. Acadwaidneflthe ondrespciutshiid, as utilized to describe the present

i nvention should . he interpreted relative to a device _equi pped wi th the
present inventi on 38V %?Cﬁ%mam ddyF astoppershall 535 Jibe stepperahay 53 i apout "

and  appIsoX1iBiabd bn B AYaPSE BBIRBAR D LARIA AN Ol YT L1 00 O

the nodified termsuch that the end ul't anged.
These ter ns apstaiiodalipeston sThastebpes shiafici3udelndesa adtotipat komb 58 thit passest t 5%

of the nodifjed termif this deyi.atipn I ot negate the neani ng of the
word it nodi |0é1§£.‘a§ Pjipds %ﬁﬁ?‘iﬁ?@&ﬁe Eel\gg#?l‘g’ %rmrtﬁé;?mﬁ?uﬁ%ﬁ% © I%atent
Appl i cati on diew ioA7 8 A3 pokiéh §3Y Fix RSl AISH 1R QopptaRARtEsH; Bad gnt

" Application No. 2001-276216 is hereby irncorporated herein by réference. -13
10FED 2004 WM B<oiireplsequptadde theshast ve been chosen to illustrate

the pre t 1 nveng] - ta M, L. be.apparent to those skilled in the art from
this di :z?lnosure t gﬁﬁ%ajﬁ%ﬁ%agﬁgﬁcgoﬁ’é’f@oﬁndi fications can be nade herein

Wi t hout departi ndltie eillatitg seolpmised of l@iptdtueRt methafntehl SR A Hifides
appended cl ajags Furthernore, the faor e&lgl ng description of the
embodi ment s “ald8fdh i dyigerer yeipsecating thesneolshathl & ithe fioat:to-eer
i 'l ustrati ong;REYns AR L& lng the i nyention as
defined by [Hﬁe apnﬁgeng)e((ij&g% lélc%() aﬁgﬁéﬂ%ﬁzﬂ%&]ﬁ@ ?ﬁ%‘l gfxn@q?fﬂ%lere’ ¥ SPOOP

. shaft 15 is coupled to the mid-portion of the spool 4 via a drag mechanism 60.

25 ‘ The oscillating mechanism 6 includes a worm 21 disposed diagonally beneath
and paralleling the spool shaft 15; an intermediate gear 23 for transmitting rotation of
the rotor 3 to the worm 21; a slider (one example of a sliding member) 22 coupled
non-rotatably and axially immovably to the hind end of the spool shaft 15; and two
guide shafts 24a and 24b that guide the slider 22 in the direction of the spool shaft 15.

30 Crisscrossing helical grooves 21a are formed on the outer circumference of the
worm 21, which is rotatably supported by the reel body 2a. The lead angle 8 of the
helical grooves 21a is set to 20° to 45°. Here, the “lead angle 6” of the helical

grooves 21a is the angular measure expressed by:




10 FEB 2004 WHAT IS CLAIMED I'S: 1. A reciprocating rrechanllosrgkéo%()dhse in a
spinning reel, said reciprocating mechani smbeing for reciprocating a spool
in response to rotation of a rotor, the rotor being rotatable via a pinion

gear in respongg, .ol chata;&gt(gb 13 handl e 5 assenbly, the spool being
coupled to a spool § Is'nmounted on a reel unit so as to be

shiftabl e i n avhesinD isthe beltpacdipmpter ehihg helbiedl gronvas 2 hy and dhealgnd Mis

conpri si ngre Iéhg‘ﬂpb Qﬂl&h@%ﬁnwaﬁo&m%ﬁm@ twchro%@kot%ﬂ 1008 1@5@9%?
di agonalléll ral.lelin he spool shaft, said worm having

crisscros %@F Fllaﬁl g’rtg%@’é@m%“’r ITHH’S ] ?eW‘P’éﬁhe&eﬁéﬂrﬂf‘é}‘féﬁ(@@ Wllb a
sliding rrwtmeeranﬁavcgﬂgz tah, @ﬂ@@g@xﬁﬁﬁh’he NRAEDEE ﬁﬁlﬁﬁeaoﬁ Liodes 1&&%&:1013@@1 der bod
engagenen r .bein S eljic rogves, said s|ider body
havi ng f.%{?ﬁﬁﬁ Y JB¢E shﬁ’eei?u g’é@h&tﬂﬂér]‘é ailel 8] oxgbedat s, WB¥ m said
second si effickucy amh behioly rotpi9asl hidvemiett W rodhddrtbds git6l Nichstmsyeensur f ace
bei ng oppesite sa 3?%@%% ésdel?surface said slider body further having a

gouged- ou ecﬁ%ﬁ’c’? ug 18 first side 15 surface and a nounting
portion for nEdThmsliaieséiZdlagaLﬂjiddr berdy %ltltat msdbrstanﬁhlhoha@itm@lqwohcﬁ ing said

: - |
o ooy s o Ron o %%?@éaé?ﬁﬁﬁn% R HER SRER nfﬁ?"lb%s)h 21 Cehart
axi al | y i vapwaspiFotadly sadexiaky mox moﬁltﬂlﬁglltiﬁirhf)dﬁéﬁ s ghew in iFiE@ 1t ati on

of the roifrs, e SrRiefbyBl 78 hadG ﬁ’fslfélﬂ§§urﬂ1'éb dsj HRMRECoH SAOKfFFhcS 95REhat O PASS

t hrough sai d ed-out por, rst’_quide nme el ng gui di ng
said sli d?rﬁd’a??gk?gé‘? thew Bfazﬁe@?é ?‘Héacgﬁégl lsé{‘rgpﬁedb%\lﬁﬁréost ¢ond
gui de nenwerm di sPasfdt ddosefasal sl Impposﬁterthegswb@hd\gdesairﬁcslzmdl ng nmenber in

Lhe dig ect Ton ot b642090 s30F[hu iy, TREMLSSHRYAGEIEBEERAN om ac

set forth in c
portion tﬁaﬁp@ﬁﬂﬁb@%é5oﬂq1dyn@ﬂnf§6nlpll$)ﬁildﬁb1}sﬁﬁt¢ﬁ o dhe tvior gudd grafin@daend sai d

worm 30 By, TR@oftRR &ft@@@;;donala@@fdﬁm ﬁ%ﬁ@er ﬁke%f‘tﬁé thadr Boly 85 déom%er ein

said rotation- trﬁnsn1tt|n dgart has an inte ear, sal |nterned|afe
gear mes SRy CHreth Perd SpiGredicye b, makinges segtion of 319 q Bheryifiptsal d worm
4. The r emuamgafonm:gsm RanirsEabE SRl axfigllyt MarhSvalAfiking thyRIoE sRafBds said

| i der . bod f d f | i dabl
mount tho SAPERE B PHing 16s SEREBHOPAR. MbRBeRL sPaL BRtteDery. - 18 10 Fes
2004 5. The r ethepfrontaeftmgriee phdiohsihtlxs fisesidé @uﬁfd[nelﬁkaifahmlruerm@y@i n said
mount i ng f@chtténgﬂe%ys%&%’eﬁﬁeo%t qﬁtoS&’P&E g'[:lféﬁlchﬁftgﬁp?o ¥ ?ﬁg&i osrﬁ5 first

gui.de nount sai d sec € noun or med

above sai %D tfntﬁiffﬁ guisisrhale ffirss ggde mﬁéﬂlﬂ@g Ppﬂmt%hgthn@tghamhlslmﬂm ﬁ@ét forth

in claim ghldenﬁ@memmsdnsaaumqgf&ﬂfedmfﬁelreﬁain%ngﬁﬁ @F‘tﬁb"sﬁ&ér%oﬁ?@@%&' and
saldflrst Wq%ottln ortlo |sa§Lormed| sal d ed- out portlon of

said & PHE “FTE %ltgﬁ%%@F ek 2 clai m
1, wher ei passal thronghi nie gtgggadromt pdirtlloﬂ@JSttdeEmﬂldﬁlItUﬂﬂlb ighbeide pbiohdfahe sai d

engagene éhdgF C%Bg{r 2%' \Aﬁm)%us%)nu E!Sg V%'Hl:ﬁcﬁ a g-ebc%nd egulu?er %(o:l%t Esgc%ngegutgm sm as

set forth in
mounting portlon) 25d, through which the second guide member 24b is inserted, is

formed to be parallel with the worm 21. The first guide hole 25b is formed in a
30  position a bit lowered relative to the fastening hole 25a. The part underneath the -
protrusion 25¢ is an opposing portion 25i that opposes a portion of the outer
circumference of the worm 21.
Furthermore, a mounting hole 25¢ is formed in the rectangularly gouged-out
portion 25m of the slider body 25 so as to be orthogonal to the worm 21. The
35 mounting hole 25e is formed for pivotably mounting the engagement pin 26 that
extends from the radially outer side of the worm 21 toward the helical grooves. This
mounting hole 25e is formed in a position that is substantially at the same height as
the guide hole 25b. The engagement pin 26 is fitted pivotably and axially shiftably in
the mounting

-10-



sai d mounting portion further includes a cover menber and an UPgFER Ngdoer
that is disposed between said engagenent nenber and said cover nenber such
t hat said urgi ng nenber urges said-engagenent nenber toward sai'd helical
grooves. 20 9. A spinning reel for use with a fishing rod, conprising: a
reel. unit attachable to the fishing rod and having a reciprocating

Techani S andiansh CTRSSRAR el RS AR Wold bhEH 1Ew3Rh S5 colf kg B TOL 0T

rotatable in response to rotation o e assénbly aro grspool
shaft suppor tegthgoyenbérd7r debovenintemtends 2bsa ofpibe matinfingheld 268, Thé é@Rt Si de

of said rotor for w ndi fishing |ine guided by said rotor onto an outer
ci rcunfer enc’éle@?’ers%g’ & Pl%%ahﬁpegw PPRELIF g"é@?i’qﬁt@ theeliion pady Brbna serew

reci procati ngosSayid ssRAOI94 18 séeRBA i ' i ' udi g a worm
rot at ably supported by saildsr eel ﬁ?%@%?@%ﬁgﬁﬁﬁgﬁrﬁ&%{%ﬂeath
and par ald el Jufiéngsfaom teplent of Haef stidesbody 26or m havi ng cri sscrossing hel i cal

Omooement monber Fitibrastey tr EndghRe BOE SR ie Rumebinhe sHER bty b rg g
engagi ng sai kftheld faed asGhoaH §8 Fighitd § ALBrew Add tiRBce0R4ndd HELIROMN. Q‘I%Yi ng

first and second side surfaces that are parallel to said worm saird second
si de sur f acellysiated)dprrashinithe snootishad I ia merted tHrduigh she micherimgindlatsh bei ng

opposite sai i urfa sai.d sl i.der. ho further having a
gouged- out pg?%!ﬁ)%ﬁp Srﬁr%ggsgjlr%résbé’icfgst%neﬁit?&“i‘gﬁe@gﬁ ace and a nounting
portion ¥lormed i nAsehghogPperEien Bba BAE incSHes Wath thé NEHADEYovdsPAR S HRGvaial d
engagenent nper such that sai d engagenent nenber ehgages saild heli cal

grooves of sai § fmed at tha erdafiths engagemens pingis. niccondinglzdvhen thamdregdol shaf t
axial Iy gLy inclad Rl 3T OANGL by ggPar Tor transm tting

rotation of sard rotor to wormm a ftirs i de nmenber disposed so as to
pass through sai dllgointpemiediute gear 23 Briastard ohirstatabBitb @i FRITRRTY ofliBE ROrdh OF
gui di ng said,sljding negber in a direction along said spool shaft; and 15 a
second gui dezﬁret‘tféPge&Péfgg@éﬁ%%%sl@amﬂlmpmmrgew?d otggisd sl i di ng
menber iyt j PRitR NGt : . heqreci catl
mechani SIE’I ars]:ﬁg g%lﬁfﬁgésftbﬁﬂlltﬁ cl af%%QQaﬁgg%%ngﬁrﬁdlﬁe%& ﬂcmﬁges an
opposi ng porintesmedinztgeapiosmss doviy ataheoitiviodh : 23, efid GanshigUbRfiot bf GdNT er ence

of said worm. 11. The reciprocating nechanismas set forth in claim9,

wher ei n sai opLPJé’Blgeﬁrrr]\ﬁ[mieiﬁ%g'ﬂﬂ’é?Ha%?ﬂd&g?%é}ﬁ’rm'ieﬁﬁﬁd@fétgﬁﬂe@ hpsiadanget or i n
response to @itdakinthett t18a1tRathaAhEvars: ' g -
rotation-transm ttli n‘E= art he{:s an | n@?ﬁngg?g%oe&g%ggélégk%ﬁaﬁggwnnéﬁ}oat e gear
meshing wt hﬂlﬂm@abﬂﬁﬁm‘/g@mnahmb-bei ng fitted i nmovably to said worm 12.
The reciqrocatin hani.sm.as set. forth. in.claim9, wherein said slider
body hasjb;i r st aggﬁgss%gﬁ daﬁfﬂaﬁeﬁﬁﬁﬁ {eﬂad ﬁcﬁ“ﬁ?f tp gfe@glibﬁ%lz% 23¢ apunt i ng
~said first afderitedeariopi idserigd THOLEh ARMAGIAoYe 2503 THERG oS He R GATdNY

mechani sm as _s h in claim12, wherein said nmounting portion-s forned

t fort. |
at substanti%’f‘lﬁﬁ“ﬂﬁéh%ﬁﬁd%ﬁgﬁﬁ0§§le§nﬁ®leﬁd0f§hegl@g@n®M@mlmg)mﬁ¢ﬂmn, and
35 said seco&@e&&eg@oﬂg%gn%‘porti on is fornmed above said nounting

portion.
The second guide shaft 24b is fastened at either end to the reel body 2a, and as

25  described earlier is inserted through the second guide hole 25d. The second guide
shaft 24b is thereby disposed above the worm 21.

Herein, because the first guide shaft 24a and the second guide shaft 24b are
disposed on different sides of the engagement pin 26, as opposed to above and below
the worm 21 as has been the case with a conventional spool, there is no need to

30  dispose a guide shaft undemeath the worm 21. Accordingly, there is no need to
secure a space for to accommodate guide shaft underneath the worm 21. As a result,
it is possible to reduce the size of the reel unit 2.

-11~




14. The reciprocating mechanismas set forth in claim 12, ???Eg? 217 10
FEB 2004 sai d gouged-out portion is rectangularly shaped, "an a'u@Mfi rst

gui de nounting portion is fornmed in said gouged-out portion of said sliding
menber. 5 15. The reciprocating mechanismas set forth in claim9, wherein
said nounting portion includes a nmounting hole to which said engagenent
menber pivotably %b@t%ﬁ gtgrgti Jhe reciprocating nechanismas set forth in
claim15, wherein 10 saiﬁ .m)u(r)lti ng portion further includes a cover nenber
and an urgi ng nenbeg spobb4 his aslslsposiadipet 2ee shallaindclange geneat, andiber and
said cover nber ch that.said urging nber uyges said engagenent nenber
oward sai d TePREAPHGEgh P Crpler amig! B thggon mamﬁee%ﬂme@fﬁmﬂ NG
MECHAN SM ABEEAGE s itfea B BielsOIR\RE ot BbaGRbi 19 vIPARR APl Bhisfh 60.

spi nning-reel , which reciprocates the spo I n response t otation of the
rotor, has albewnepl 4 instudsee bobbinimie daettcwtfergially ontofwhich fighimglineisshaf t |

and a second ' haf.t . Cri.sscrossing.heljcal grooves are fornmed in the
out er circunwgﬁlgﬁggﬁgg}%\glf%s%g y?@%ﬂt"ﬁt’#@@ﬁ%‘?? “b?/’”‘iﬂﬁ_ P8¢ |
uni t. Slidera frohi fldhgt dc esblished bR e fort RAPLS (HBBSHEIA tRMRAgENENt pin t hat
engages helical grooves, and a slider body that has a nounting hol e that

pi vot abl y suppor t Shebephiptrank 49isa revgity dehle-tinpd gatindricabtompongaiesitesd i cal

grooves fro | al [ rrm 10 Internedi ate gear. transmts

rotation of nﬂr)éos?gé ﬂl[egg rEvg\t/oglf rrﬂge b rt%r\t%)egﬁ%ﬂglg%ﬁesdm & AR S'ﬁ%?ﬁ’é’%'s"f:?lder in

the direlli osectibnsype obniiduedd as dnictiferantiall qurfdtad parBel diifP®s 8sboPBhaft £3.de of
te the side closer to worm Wth the present

engagement menber  opposi |
i nventi on, i'fﬂ‘?@b&b‘k&’@‘{‘éﬁﬁoﬁr@ﬂ%@ Fiaares?, retatably meprpiedenthersgoplsbhfidSsm

(Fig. 5) 15 . 1A A 2 AN AL AL AQL LA
A A HVip, p%)ll,%g%tép%h ,é %Sé%ﬁd%%ég%%w%%@fﬁ&%m E
A @& - Y&(lmbdyv@cBa@p@enbha@le Dib@@0ilarck Brdméhri @R Mt @r, ch @portlo @8R
P@! b’ & "H LAl CR PAD@ L@BE {OC EB 60 <08 $ISL BSc hi X@

en extends rearward. The flange 4c includes: an integrally

15 formed rise portion 4d diametrically outward from the front end portion of the bobbin
trunk 4a; and a ring 4e made of inetal or ceramic and detachably and reattachably
mounted onto the rise portion 4d. A flange-fastening member 4f screwed into the
inner peripheral surface of the bobbin trunk 4a fastens the ring 4 to the rise portion
44.

20 A locating washer 54 fitted onto the spool shaft 15 abuts on and positions the
spool 4. |

Reel Handling and Operation _

With this spinning reel, when the line is to be reeled out during casting, the

| bail arm 40 is flipped over into the line-releasing posture. Consequently, the fishing

25  line is reeled out successively from the leading-edge side of the spool 4 by the
terminal tackle under its own weight.

During line retrieval, the bail arm 40 is returned into the line-retrieving
posture. This automatically takes place by the operation of a not-illustrated bail-
flipping mechanism when the handle assembly 1 is rotated in the line-retrieving

30  direction. The torque from the handle assembly 1 is transmitted to the pinion gear 12
via the master-gear shaft 10 and the master gear 11. The torque transmitted to the
pinion gear 12 is transmitted from its front portion 12a to the rotor 3, and meanwhile

to the worm 21 by the intermediate gear 23. Consequently, the slider 22 shuttles back
-12- ' .
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illustration only, and not for the purpose of limiting the invention as defined by the

appended claims and their equivalents.
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on its outer circumference;

10 a sliding member having an engagement member and a slider body, said
engagement member being for engaging said helical grooves, said slider body having
first and second side surfaces that are parallel to said worm, said second side surface
being closer to said worm and said first side surface being opposite said second side
surface, said slider body further having a gouged-out portion formed on said first side

15 surface and a mounting portion formed in a said gouged-out portion for pivotably
supporting said engagement member such that said engagement member engages said
helical grooves of said worm, said sliding member being coupled to the spool shaft
axially immovably; '

a rotation-transmitting part for transmitting rotation of the rotor to said worm;

20 afirst guide member disposed so as to pass through said gouged-out portion, said first

~ guide member being for guiding said sliding member in a direction along the spool
- shaft; and
a second guide member disposed above said worm for guiding said sliding
member in the direction along the spool shaft.
25
2. The reciprocating mechanism as set forth in claim 1, wherein
said sliding member includes an opposing portion that opposes only a portion
of said outer circumference of said worm,

30 3. The reciprocating mechanism as set forth in claim 1, wherein
said rotation-transmitting part has an intermediate gear, said intermediate gear
meshing with the pinion gear and being fitted immovably to said worm.

4. The reciprocating mechanism as set forth in claim 1, wherein

35 said slider body has first and second guide mounting portions for slidably
mounting said first and second guide members respectively.
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7. The reciprocating mechanism as set forth in claim 1, wherein
said mounting portion includes a mounting hole to which said engagement
member pivotably couples.

15 8. The reciprocating mechanism as set forth in claim 7, wherein
said mounting portion further includes a cover member and an urging member
that is disposed between said engagement member and said cover member such that

said urging member urges said engagement member toward said helical grooves.

20 9. A spinning reel for use with a fishing rod, comprising:
a reel unit attachable to the fishing rod and having a reciprocating mechanism;
a handle assembly rotatably fitted to said reel unit;
_ a rotor rotatable in response to rotation of said handle assembly around a spool
shaft supported by said reel unit; and
25 a spool disposed on a front side of said rotor for winding fishing line guided
by said rotor onto an outer circumference of said spool,
said reciprocating mechanism being for reciprocating said spool in front and
rear directions and including
a worm rotatably supported by said reel unit and disposed diagonally
30 beneath and paralleling said spool shaft, said worm having
crisscrossing helical grooves formed on its outer circumference;
a sliding member having an engagement member and a slider body, said
engagement member being for engaging said helical grooves, said
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H'10%e& ()-!1"109%& ( )suttPRSsddd®ngagement member engages said helical grooves of
' said worm, said sliding member being coupled to said spool shaft
axially immovably;
10 a rotation-transmitting part for transmitting rotation of said rotor to said
worm;
a first guide member disposed so as to pass through said gouged-out
portion, said first guide member being for guiding said sliding
member in a direction along said spool shaft; and
15 a second guide member disposed above said worm for guiding said

sliding member in the direction along said spool shaft.

10.  The reciprocating mechanism as set forth in claim 9, wherein
said sliding member includes an opposing portion that opposes only a portion
20  of said outer circumference of said worm.

1l. The reciprocating mechanism as set forth in claim 9, wherein
said rcel unit includes a pinion gear that rotates said rotor in response to
cranking of said handle assembly, and
25 said rotation-transmitting part has an intermediate gear, said intermediate gear
meshing with the pinion gear and being fitted immovably to said worm.

12, The reciprocating mechanism as set forth in claim 9, wherein
said slider body has first and second guide mounting portions for slidably
30  mounting said first and second guide members respectively.

13.  The reciprocating mechanism as set forth in claim 12, wherein
said mounting portion is formed at substantially the same height as said first
guide mounting portion, and

35 said second guide mounting portion is formed above said mounting portion.

14.  The reciprocating mechanism as set forth in claim 12, wherein
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member pivotably couples.

16.  The reciprocating mechanism as set forth in claim 15, wherein
10 said mounting portion further includes a cover member and an urging member
that is disposed between said engagement member and said cover member such that_

said urging member urges said engagement member toward said helical grooves.
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outer circumference of worm, which is rotatlvely supported by the reel unit. - Slider,
which is coupled to the spool, has an engagement pin that engages helical grooves,
and a slider body that has a mounting hole that pivotably supports engagement pin
such that engagement pin engages helical grooves from radial outside of worm.

10 Intermediate gear transmits rotation of rotor to worm. First and second gﬁide shafts
guide slider in the direction of spoo! shaft. First guide shaft is disposed on a side of
engagement member opposite the side closer to worm. With the ﬁresent invention, it
15 possible to reduce the size of reciprocating mechanism.

(Fig. 5}
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