; e3ePLLMBN@GN hP6PTP" j < SPI NNI NGREEL RECI PROCATI NG MECHANI SM BACKGROUND OF
THE INVENTION 1. Field of the Invention This invention gener ates to
reci procati ng mechani sns. More 5 specifically, the present i @w%wmﬁmmmmm
relates to spinning-reel reciprocating nmechanisns for, inre

rotation of the rotor, reciprocating a spool that is nmounted in *§p@el unit
of the spinning reel such that the-spool is shiftable front and rear. 2.

Background | nf or SPINNINGIRREEDRECGIPROGATING VESCHAMNISMNi t, a rotor
rotatably supported by the 10 reel unit, and a spool

outer-circunferentially aBdFAGROUND QFSAHEJNMENIWMds. The rotor includes
a pair of arm pq.tiQ and in between the two armportions is provided
with a bai ﬁ‘t ha l%gﬁ?ﬁ_@ Ig}fﬁnltlf)gd between |ine-guiding and |ine-releasing
postures. Furthdmhis ivéritiod geférhly rdlQ6s BubépR@afingsikd@nishide Mdtebe wound ont o
an outer periphery of the spool during line retrieval is provided at the
fore end ofspemieadly, th@resenh ipuantion nelated B spinmng-reg! restirecagng meckanisng ar e

rechant sm Vol ikl ErR o B AR pRAE g1 F iRt b RRLRAE

rol | er ont it tiekpiininieret el thaothetsBeolsp Sliftabloiffont Mdrehd the front-torear
direction. The oscillating nechanismis installed in the interior of the

reel unit, 2and iBaskgrauad Inforpatigndi sposed in parallel with a spool shaft
onto which the Ny - ' LSS t?fﬁlﬁg ' tating
the wormin res%g slém?%mr%g a%eltn%%g}cl) t{?éﬂgg{;%r%;éﬂogfbs I gg%@geﬁgké}%es t he
wor m d0d tregh ugit) ahe aspadl cutérbdtcugpfierebstidllyarsdrnddelich fishihg lihe winidsaMher ear
directions. Crisscrossing.helically-shaped grooves are forned on th

ci r cunf er edPRINCHEES ﬁﬁ@rgf@fm%%%@ﬁ] tThYeLvBeLhe AV &M ROMBEHSHRYARhc | udes
an i nterneqj; ik 8dd MWOIM 3 i S i r nmeshes
wth a pi n%?ﬁ%%fﬁ%ﬁw%tﬁ bfregt at e?@g[v{]e'eéﬁrhg(t@ggi dﬂ%é‘%g!é%%ﬁl?@%@@?ﬁ?ng of the
handl e. Théupther ohingedler ferguaking\fithinglifiameegeamdfantnasbger maniphbry dfandl e

shaft, and rotat throuq_h rotation. of the handl e The%tﬁlider is fitted

onto the rdi PORLIIEHS TEwEHH Spravidcd Ahthe foegarenpnpotle AR PRRGAYes t he
hel i caljsgrooves Sgﬁlnﬂ%@&a@%?hﬁs @itclark PRIVIRGINRIRh ¥n BRAUIRE nhAdi§m fbdeder SO as
to be pivotable 30 about its shaft. The engagenment pin ordinarily is

di sposed hexamplatodp rscipracatingan¢ohgnismp fativingingfishing dise theo is gdaddy avorm wi t h

the fore end. of ,the enpgage t pnin bein | ent ed t.oward. the .wo The two
oui de_shar 11 Spab e FIBEBRTERE o e hefBbBY i Mot p RERIEI e SHBER v ' Do
to the engagemeettidi. MHelbstillatimsmibtHanisinig ingalivanh #i0 iarRese6MNYe tdetuhig! i cal

grooves on the wormthat rotates in response to rotation of the handle, the

slider is. gofésindss e wermwispgsadda peraiek with agped shaft ertardichithg spoalie wor m
Via theg,slides. I: cat lng: al e (Nr&‘li}' I t he
spool 2950 I eci %trr{l)'%g’tléeﬁﬁ r&é%@%gﬂ) @p%y .%et‘ﬁgpoo H%gﬁsﬁgr%rgé%?%%ﬂa ege

synchr onousbtyr; i dlidert thet enghges thewoms 204 $wo igaidechalts that gudr the sloder ad thiehe

handl e, fishin ({/{l ne s wound uniformy onto the outer circunference of the
spool . - RAOB eat HECHORHs been a need to reduce the size of reel unit
for spinning reghishaMinithdidMe-9RABEd G668 48 Fortledldnile SRGAAIARA | N Or der
to reduce the si zesof tr{hggl 110 fyee Bunlglté, *the oscillating mechanisminstalled
i n the reelpcuphery pfithervaym. rilhsttrabsmission excbardsm ghcjudes do aeerniediatée gear

Nevert hel ess, ,Si th i hafts i t.i onal il at,i
rechan?ins TP e gy TEn et S8k et BRI FaptsStoer o,
accomodat ir@r infYespgbnkéiR dhididg SRke hahdle TROPORA deari@adis Wit afaédear

Accordingly, it has been difficult to reduce the size of the reel unit. 15

I n view of famishedew the handleshefkiand sotates dweughoiotagion oif thei hagdleedlhe sbdarps ocat i ng
e . . . : . .

Thi o 1 nventitsh SafRBE RATER btiGe SRAY ShdE ks SABCRERYR e bikebBEmBhRRGa % . o

which w || desresss depichitintnd feattihablyshount@bon thetshiderattas to wapivbiable

di scl osure. SUVMARY.  OF THE | NVENT| ON 20 An_obj ect of the _present invention
is to aPl oabp¥diichafbnThe engagement pimerdinagly igsispostd horizpntally Rerallems Hhat has

a recipr OC?IE&xg&?%ﬁ%%h%ﬂhd%v@mf With'¥e £6r€ end SFng;eH%%%ﬂéﬂt Bk %@ﬁg' sm

accordi ng Irst aspect o he 1 nvention I hani'smthat, in
response t eriestedtovoard die woren.r Theotwo guids sirafis atcadisppsehotlidd dbave asd nount ed on
a reel unitbﬁ)f thge spinning-reel so as to be shiftable in a front-rear 25
direction, °SH¥ nished with a vvornldl_a sl i di ng menber

rotation-transmtting part, a first gui shaft nenber, ﬁmm@ﬁl”m%ﬁmmn‘gw de
menber. The worm which is a shaft rotatably supported b it, is
di sposed di agonally beneath and paralleling a spool shaft coapted to the
spool . Crisscrossing helical grooves are formed on the circunferenti al

peri phery of the worm The sliding nmenber, which is a conponent 30 coupl ed
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5 and guides the sliding nenber in the direction of the spool shaft. In
this spinning-reel reciprocating nmechanism when the rotor rotates in
response to cranking of the-handle, the rotation is transnmtted via the
rotation- _. transmitting part to the worm Accordingly, the wormrotates.
Then, the sliding nenber, guided on the first and second gui de nenbers by

t he engagenent nenber 10 being engaged with the worm reciprocates back and
forth, thereby r2u tortheeatgapgméerit@irsindbé otraltingmaechanisth cagaping thetihelical he

fishing line uniformMy onto the spool. Herein, th rm.is, di.sposed

di agonal |y ERVERER YOG 0B olfiey B TotpRcorREteR PLHESHUE THERMA 1 s

di sposed onuid¥d ol tHE tve @ib@s&ﬁ'@%ﬁ&?&iﬁm%&%&nﬁ@%ﬁh?Vtizhﬁw%lid@r'sd oser to
the worm Accordingly, There is no need for a space beneath the wormto
accommodat gediprocatingplomtheraveney theApoel shafs and theispodl glspaesipiocatedikewisduce t he

size of .the,reel unit. The reciprocating..nec ismaccording to second
aspect i oReEpRg PO EREe TR Rk RO TR0 A R AR Rpehitt Pl oot
wher ei n t heypgtatieh BYthEdahde, fished UdRS s Houad RAFoMdy BAloith@buttN@fcudifBRESS a
portion of the outer circunference of the worm In this case, rather than
covering t éthafpope periphery of—the worm the sliding menber 20 gui ded-by
the gui de nenbers is,furnished wth just the opposin rdion, .so that the
sliding nenber msﬁ(/:e%ﬂ ’lrt)heea%c ef?laélfgetoar%cteﬁ%e érjlgee? rﬁ%il{%"qcférns%%mrn’%de even
smal | er. Arsgié hvingthueebnfigreédoseiliiing tnethalian) shodectoreduty thedsige dfthe d
aspect of the inventiqn is the mechanismset forth in either the first or
second !8spé&edl amit,fhe oasillatingaechanismipstelieda the eplppitiaterionmystahe i nt er nedi at e
gear. The ipfer gﬁxgéﬁre&%ﬁ ith Sizd | ﬁE@&ﬂ%ﬁsé,mgﬁQt%ot i&e@ﬁafé@fnﬂ‘. and meshes
Wi th a pinion gear r rotating the rotor 'in response to cranking of the
handl e. | n cohventioasi®scilatimgemedimnisntsaredispatd agades above and beldvative wormal | y

| arger to make the space between the spool shaft a th rmlarger, it is
possi bl e té‘SB_?‘?engr ?‘Fﬁg“@fl_jgaggrﬁﬁtg“?%rﬁéﬁ ?Wé?é’rsef"gﬁfggﬁ‘eta WHORD- Thi s | eaves
| eenay sPREbRH AN Re itfall o B EIEARIBNLe FRIPEL opPOSite the i de

closer to the 30 r rr?a es It possible to nmake the reel unit even
snmal | ed5S These dmdhest ditthe atvecthsre dxéstt ainesl, fons protisg-acel raviivacatages of t he

present inventian w,l.l. becone rent ta thpse skilled in the art fromthe
ol T ow ng SEEHTER which CYreaTos sy dhovepininted BRems it B A 0R et B ¢ h ¢ he
annexed dr 3¥cAfSn addreskPHeSnadd M flePiiof drt AR a8 BiNer Adeds,REniBK RSIENt

i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS Referring now to the attached
drawi ngs wibeedme apparent prathpsepgkiliadiis th 4ryfroml this difickshgsure: Figure 1 is a

| eft-side view of a spinnin L, o 2@&% ' a first enbodi nent of
the prat invention; Figure g“?‘@’&éﬁ‘gf)?‘"c‘g’?% g@ﬁ@‘ﬂpti onal view of the

spi nni ng reel i Amelsedt @8 trpredehhin@eritionds tocdlidahictdion®f sizbof fHea®€lMinit

i nventi on; L . . )
of a spinning reel that has a reciprocating mechanism.

A spinning-reel reciprocating mechanism according to a first aspect of the
invention is a mechanism that, in response to rotation of the rotor, reciprocates a spool
that is mounted on a reel unit of the spinning-reel so as to be shiftable in a front-rear

25  direction, and is furnished with a worm, a sliding member, a rotation-transmitting part,
a first guide shaft member, and a second guide member. The worm, which is a shaft
rotatably supported by the reel unit, is disposed diagonally beneath and paralleling a
spool shaft coupled to the spool. Crisscrossing helical grooves are formed on the
circumferential periphery of the worm. The sliding member, which is a component

30  coupled to the spool shaft immovably in at least its axial direction, has an engagement
member that engages the helical grooves, and a mounting portion that rotatably
supports the engagement member extending from the radial outer side of the worm

toward the helical grooves, such that the engagement pin engages the helical grooves.
-2-



10 Figure 3 is an expl oded perspective view of the reel unit in accordance
with a first enbodi nent of the present invention; Figure 4 is a
cross-sectional view of the reel unit in accordance with a first enbodi nent
of the present invention viewed at 1V-N of Figure 2; and Figure 5 is an
expl oded perspective view of the slider in accordance with a 15 first
enbodi nent of the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MVENT STiSetotatioadraapptidngpatt i for transmithing setation efitheratentothe womdw be

expl ai ned Wt h~reference.to. the draw ngs, will be apparent to those

o1 ed 1 TorsFERRERERPEs Wil 3% olibe HaekeBEndRPRRE RRb sl on o
the enbodi n&ad Slosdr td the visres e firfvRidd BBmBE dusded tivdlidath hembed inuld rat i on
only, and not for the purpose of limting the invention as defined by the
appended cl¢irastionatithe speql shaftii The seserd gl@%@mmbeloé Sispgsadabo¥n thReF&PL i ng
initially tQFi . ) e I [ ith a first

enbodi mesynt %fd%ugdégsgk}%%gn @%@gﬁpgﬁeﬁecbg?ﬁf@%g&gﬁﬁ%w a reel unit 2 that
i's attachabl e 25ntthis3pinhibigirag reciprocatinpnedhanidms edibh thekotodrahrbliny fitted
around a left-right shaft [n the_reel unjt 2; a rotor, 3; and a spool 4. The
rotor 3 rot™&Renss o srankinmaldhe bandie, Ahe wofation is Fansmifted wa eroiAiop- 1 to gui de

fishing li nt?an@fﬁtit(ﬂn% Bt 5PA8woTm, H%gfcﬂgx‘ri]é??,ﬁlge-%ﬁnﬁ PotALA DT FerP AT

front-to-rear spoof “shaft support ront of the reel unit 2. The
spool 4 wi ndemberspuidel én the figstiadd dedond tghizlemainarer$Sbythie@ngagenmat mrember

3 5o adlh o heireEAEeE VL B g RO AR bARS ot tiekebRireipgatae e 4
Reel Uit Gobi ik 3hd RSHNTHR ikling WY st bW hilomy it hodpbbE e 2 r el

body 2a conposing the chief part of the Teel unit "2 and having a | at eral
aperture 2cthe wotmshdispabed dizgomallythenepth iy spboleshutermibitethdifiag @uidel mpember

up/ frontward ,from.and, i nt.e 1y with the reel baq 2a;. 5 an cover
menber 2q- ok AsRawpadne PaE o e etedbeingal menb 8 rasSteind e o I ur e 2.
The reel bqsdw@_he&wmg&gﬂn&w&m HBaiNfol R9pAR BefeatiAb wRRANS aberihBdAper t ure
2c. Installed within thé space are, as s%own in Figure 2: a rotor-drive

mechanildm She paide pemben sAs acesubit ibis ®sihleltp rdugethe s1zeof the 1eel winit. t he handl e
nbly 1; and illat] i SIB: i ' | 4
S Y ot o B R PSR bAe REPLRGP TR 3000 4

uni formy. the nfeblatisn Set Forghiinethe fird afpecs whieteinhe sidihg nfeinbee iuheiea ah ubul ar
portion 2f projecting forward fromthe first flange portion 2e are forned
on the frorfiPPEFing partiopdhat gppgsesa portioa of thesquisrciaypiesenceiof fhexgomysing

appr oxi mat ST Ath & Gl [ ddd t 0 } Ynim and a
ci rcul ar aﬁéﬁbel hgﬂt“{arﬁen a\X/a&gIFg%een |eréépﬁ?€r§%gg%}%&§%rﬁﬁj%ﬁ ?@B or med
cont i n@Bus| guidédtty thé guitle areimbersis ddrnished wjth justithe apposifigiportioh) Hoathatthe t | on  2f

is acylindrical section. As shqwn in Figure 2, a one- clutch S 1 of an
ant | - 1 ever SUCHERERPe AP 18dier ot size st hesesh Hoid Semo MEds ey lens ¢ ne

tubul ar portion Z&pihfingl8d rédifrobatthgaéthahisAVHcBGdB\S b Hird pabt FFhof the
rotor 3 inthe |line reelout direction. A channel portion 2h, which is

D- shaped whavenfiopiethe imechardss setdforth émeitleo thedirstomr seepnd aspests, whareiethd of t he
tubular portjon 2f. '. The channel. portj.qn 2h S. |i.ghtly smaller

i amet er "¢ HRlrpRTngpiRErF R n@Bhed R e57. TRttt e L ( ace o
t he chasnelinfigdviabBito &k Wb end Meshes with dfidageddor fotdtihghBe aitbsighed i s
connected with the aperture 2c. A second flange_ portion 2g is approxi mately

shaped i nt cesneasstoraratking ofihe bandie nindbis cpssy siaep thy interanadiase geatismede cul ar

arc that is;.mssi f t } £ td ge

por ti on 2g GEnpEiefl el Al bl Shace (AR AL o0 5 SN I EEA arder

wat er pr oof ii8gossité to3brinpattle efigagemant mémbédrictosbroidwatdsthe oudpie Thileh$ss asecond

fl ange 2g so as to_%gyfiélted |§? bet ween t he opposi ng. sg{gfa es of the second
flange por t'PEHEY Pl ehitesideof the cRgaeemes MeptveoepPostiy s sidfRerlonct I0dh? ear
surfaceoof i, 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
-3-



30 tubul ar portion 2f and the second flange portion 2g, for sealing the
gaps therebetween. The waterproofing seal 81 is fornmed into a band shaped
in an approximately semcircular arc. The waterproofing seal 81 is forned
continuously fromthe front surface of the second flange 2g to its rear
surface, covering a surface of the second -5 fl ange 2g that opposes both
the first flange portion 2e and the rear surface of the channel portion 2h.
The wat er prdeséipigpns whichgtakersinf donjunadtiomwish thre anppxeshdrawings,ydisdosesar cul ar
arcuate m)unt%rrlrg %{ng()&eg 8F11 amf or rrec{.on .ne front surface of the second
flange por tPEIFITEE CmBogimeny, of the PReseRtiiyention. o ¢ ypul ar boss portion 17a is
formed in the right flangrpfr beSCRIETINDF BAE DRIEWINSS portion 17a is
formed jutting inward into and outward fromthe reel bodfy 2a in order to
acconmpdat e a bdiefemipgrew toithe attachedbdrawingsavhicl fogmta pastoighisgrigingl er gear
shaft 1Q. A,.bgss eportion 17b is formed in a position on the cover nenber 2d
opposi n th‘gS O 17a. The boss portion 17b is formed jutting inward into
10 and outward frigunet1e aNl&fekide @ity Sfa spiningalel intacasrdand¥nsig € fisstbearing 1 bb
t hat supports the left end of the master gear shaft 10. A waterproof cap 19
cl oses of f emRodiypery o Hrenresent waention; opposite the side in which the-handle
assenbly 1 is n . narti Ja . n Flgur . Theg - r f cap 19
is a tubul ar CZB[H ar\%?ﬁéggé%glgg,c}oasg'gecljﬁs%g?]i‘Eee‘gf)gﬁlggalgﬁ)men ljtgg i {:%écfi)?{nggss
portion 17awith airdd ehipollidiengof the pastent!igveneiop ed to its 15 inner

circunferential surface. As shown in Figures and 3, .the rear of _the reel

unit 2 19 cover &gy 34s an sxledsd rerspeptivey g of fhsceel vt in peser Withag, g
synt heti ¢ pelyIBSodinhb& §énYF1vE€tﬂ>n13 is disposed to cover the | ower
part and rear surface of the reel unit’2, extending from beneath the reel
body 2a and t he Kigured iserhmss-s@ctionglrasw of the reeamitsnné@mcdanaad/ith@ firstr t her to

the rod-nount.i | eqg .2b. The protecti.ve cover J3.1.S detachably and
reattac_hablegml?ogg‘i‘%‘ﬁg’éafe@rf‘sr?@tg‘é{@?ﬁ%‘il?w%f%ﬁélé)r%ﬂ/%gurﬁ%sﬁ%‘ter 13a made of a
synthetic po'y”ef“iﬁﬁf% glieaﬁe&ﬁed&;% Y eﬁ\;é\fic\ﬂo?hécsiiuyﬁn%ea&amkémdathe reel

unit 2. The space als inter to fi the gap between the protective
cover 13 anfirst dmbadimentiodithe preseByinventeomposi ng a spacer 13a in this manner,

even though the ﬁfFjd Ps,Eﬁ P@Eﬂdﬁﬁﬁﬁgﬁ nt hetic
pol ymer, variati E{Q‘& @S@jﬁ\ﬁﬁét Ei : {?blﬁ@ﬂ@uf acture
are absor bed. Hasm%ceedﬁéﬁ%mhynﬂbﬁthagi’&hﬁ iBven@oR il howbexpRifedrdtt that, as
shown in Figure 4, is detachably and reattachably fitted tqo the naster gear

shaft 10, aeterensetaithesiravsingsnlivall Bo appatent 1o thesgyskilledsigrthe et fremythise Fi gure 2)

ted . h A ., \ i . . dl
body 7. TneifdsaRatng Riltevins BOAaB LR T ERBE bt RO ©
ei t her 20he isipgvidedi foeillnbtraioneondy, afd nbtfer thefpurisel of limitingrthe inventiothws handl e

body 7 includes_a nounting section 7a that is fitted non-rotatably,

det achabl y dedined by therappended clasmy andthel eqpiyalents. gear shaft 10, and an arm

portion 7b that gxi, %’ﬂm' e fore end of the nounting section 7a in a
direction intersectlg%g%\'/z\ﬁ& tlh}g mast er gear shaft 10. The nounting section
7a includes: a hefelrimgimitiblly mofFigimer, 4 spinningaéel iis accordantawghladirsti n cr oss

ection and engage interl ocking.hale 10a that is al rect ar in
zr osls secti%ﬁb%e‘?@?aﬁﬂﬁﬁr‘f WVF‘%{E’%G%&FW&%?W{(}%& 'ifl‘éﬁ@*&éfs %tﬁgg#’llelo; a
f 1 ange 230r tioQfishfhgi rBd:Ca NddldFe hskésblDaAnNSHatbBNAkdd 26Mdd @IéﬂYﬂégHt shdfhsané ed and

wi th which the handl e shaft portion 7c is thereby forne uni'qariflﬁg; and a
shaf t - col | areelpmitid; @motpe 31 4rwlta $pooké r Eherptar d rotat¢san r¢sponss tp setatiemoftie A

threaded hql e 7f. is bored i. di.stal, end of .} he, 1 dl ft portion
re The- harrdstgeiy i 36 ghile FifiaR LRk Brip 0 ol Tnd RS8Rt L 2Nt °T0
by screw noargudd afrot-t5Ge2WpdS shif Suipoeted b ercfesht botir réél unit@m THeepsslde of

the reel body 2a ogposme t he side throot;g whi ch the master gear shaft | O

i s i nsert edt Wnds dighingding guided by s ofs 3 Kaontarcircymienential sudacsosnd iss
formed qjngn t f L i Lt L It inner

ci v cunt'y eriirrgeo £8P el Y8 of thesbhof 38334 [ WbrRPRIS BB Rle BRAATL o,
or an i nneraxidldirecdoar ential surface 17d of the boss portion | 7b of the
cover nenber 2d. The shaft-collar portion 7e is disposed so as to cover the
handl e shaft portion 7c fromoutside. The arm7b is collapsibly fitted to
the fore end of the nounting portion 7a4-The arm 7b is bent at a md point,
so as to extend in a direction that intersects the 20 master gear shaft 10.
A grip portion 8 is nounted onto an extended tip of the arm 7b. The grip
portion 8 includes a grip shaft (not illustrated) crinp-fastened to the
fore end of the arm 7b, and a T-shaped grip rotatably nounted on the grip
shaft. The seal nmenber 9, which is nmade of an el astic substance such as
NBR, is for contacting the inner circunferential surface of the boss

o o o T . o - ~~— o o . o o o - A o




The master gear 11 is a face gear forned unitarily wth a nmaster-gear shaft
10. The master-gear shaft 10 is a holl ow conponent nade of stainless steel.
The interlocking hole 10a is forned through the center of the master gear
shaft 10. Either end of the master-gear shaft 10 is rotatably supported via
the bearings 16a and 16b in 5 the reel body 2a and the |lid nenber 2d. The
pi nion gear 12, which is a tubul ar conponent as shown in Figure 2, is

di sposed ext endi Rap! Unitt@oarfipruamiont o-rear direction, and is fitted rotatably
in the reel body_2a. The front portiopn.l12a of the_ pinjon gear 12 passes

t hrough t he cent@erﬁgrqmb%shOW@‘B%ﬂ%Feg}n lesi ate @P@hé%lc‘? e Cent er part
with the ro <ol (3T 1,571, ) rted by
t he reel bo(%jh%f aMé)? t%eﬁl%t-zp%ﬁ%wg?r}g%?%%?%%%ic’nas:tr ﬁgép;ég?g{i Yn(ﬁ%?l gg ion via
respecti ve log2b ientgsdihg diagnuiallyaly/fréntwpalfrors raf tintégralhy with she teebbgly 2ahe

i nt i f th i ni 12. it i jth t t 11,
e pi nifon dveoys Ao Al seidig ol W RO Ry 2p P A o FREM o
Confi guration 15ThE@eltdd9™ has b MedcHARSm Indunting spadeithad @pemdab thedipeduft ast ened

to the pinion gear 12; first and second rotor arnms 31 and 32_op§osi ng each
ot her and flostalledhwithigithespage agnas shewnow FiBuey 21 Adeter-gaye meehagtm afta bai |

arm 40 t hat ides_fishing . line onto t Q 4. The.round cyli nder

Sortton 30 fsHfrakdrS by kel o Bl BhE Rl fiseni$lS 1 S H cREUREE"

are fornmed mechanien esmhe&eifpwaafiﬂg ?heltiﬁéﬁlﬂrin tROfré6t and Q¥R diractiund s ®ird a front
ron 0

wall 41 is fornmed on the : e round cylinder portion 30. A
r ear warl®- prigjhing lingpntethe spoolidunifermbe i n the center portion of the front

wal | 41. A throu (¢ i {0 r I - pbet at abl y

interl ocked is f'g%]grr@ ﬁﬁ F?%’ge\geunﬁ% h%?‘get Ogﬁ ozsfgﬁﬁiza. &ﬁjﬁ%ls?ér}gﬁ? ngrti on 12a

of the pi nimojegtisy fotRadrfebnh the fapofidngs paftion Re apefoeiedbe thefeort lof tieghelhol e.  An
ja to the rotor 3,

inertia-inmparting . ring 25 44 fqr inparting inert S
det achabl y badal 2Redbe %&é‘mﬂ PRSIFR Qeihes A ARBTOXIBAteDY SERCIERIAr GROOMEWIth fel | 41

by screws (o, ; I A j i i rnished in
order to m%g*oar{%h#ﬁ(ieﬁghgﬂ(gg al?;Qgrc g?‘gt[‘.éllt éggglkﬁgg;él{éng?vtag’nggﬁ?ﬁézﬁﬁ%hteni ng the
wei ght 16f tpeetiom2eis f@methentimiousty with the frone dndofl the apertute 2ot Thsotubulan 12a of
t he pinion gear , _an 0 thus the rotor, 3.is fastened non-rotatably to
the Fore et Piis gy dtrebwsion HRpyrunFied: s Arouay HFRSS S Lposed
al ong the ifR6kyvdss mBRRNKP50 fshtirdtathbi3Inoubi&l AR infBiosef ihe ribig shed to
secure the clearance between the spool shaft 15 and the inner surface of

t he pi ni on ppetien 200r restristing endatiowing éevisrseirpigtion df the adtond)in the line resl-

peri phery . is fitted gnto.t front. e 0 he nut ,33 and t he bearing
s e ti stapiretife’ ot S Pefonihy wih is T Smed ebef yREed JE g Ssekftn 26
Thi's pragverik $ortried wndke feapendasitheabulagporiio 2€h ThethginePportibn hBag el unit 2
fromthe spool shaft 1 S. The aforenentioned anti-reverse nmechanism SO is

di sposed nelighthnsmallerdipmeterbansthatof the tubglsgpostien 2f g Thearpa of the reastfacer ever se
pos: . Fess A
That o ¢ oo a8 potls A\t heidobbiemberitts b S Ll RERRR' oM

(rever se- prwith thetapertgte @ce) and a non-actuated Mate (reverse-pernmitted
state). The one-way clutch S 1 is aroller-t one-way cl utch whose inner
race is 10 freel4sS @ngléBg%Por‘Fﬂ‘éigﬁr?é’Pr@%@eépsi‘a%eddf‘tot & SEWEIGHF ¢l utch 51

s T1tted NPk by thOcHoP® and &%Q%atjigmi&?ﬂé ai?oﬁiiﬁe ftdt ﬁ{,ﬂgeace S1hb

is fitted non-rotatably to the tubular portion 2t.7 I'n the tubular portion
2f i nt eri orpotian2kafhe seahd 88ngeaportion 2g isiformed 4tithe frohtfend of thercdverf t he

one-way clutch S,1. The switchin chanj.sm 52_has.a, st o r.shatt 53. The
ot opper shaPemt 20 A Watetofini g A1 mads Ko Bgriohob YaPaBPy BBeveen a
non- oper at i @Bgd PAst 2580 a8t BYYitRagh Bkivesea thaPposing surfdtes 6f MBR&onghaf t 53

i ncl udes: a_ stopper knob 53a that passes through and projects rearward from

the reel bdiapgepodies 2giaad theofinstilange peripni2e, and batwesn thp sgas swrdace of thehaf t

porti o553 i : i xedly
Goupl od’; o FpsiRishof 2 Riaihe bohdfutle3Rite SL3M; St ALHaR GBI

Conf i gur at i THe Wwaterpesdinglsailigids foemea ivits mband sieped irogedppraximeehani sm 6 as
shown in Figures 2, 4 and 5, is a device for reciprocating the spool shaft
15 in the fSCBAGIIQUEY agear The watemproghagiseal §i dd formgd centinyppdnfremy the fopbol 4 in
t he same di ' I jo

i d- por i ort ooy fiafe SKHE fabio B3R red fhect otepg SN B P11 ng
mechani sm 6 includes a worm 21 di sposé®di agonal | y beneath and paralleling
the spool shaft 15; an internediate gear 23 for transmtting rotation of
the rotor 3 to the worm 21; a slider (one exanple of a sliding nenber) 22
coupl ed non-rotatably and axially i movably to the hind end of the spool
shaft 15; and two guide shafts 24a and 24b that guide the slider 22 in the

Y b1 T e a ~ NN o~ " o S ~ o o o



O is smaller than 20, the thickness of portions in between the helical
grooves 21 a will 5 be unsatisfactorily thin, and at the sane tine the
nunber of groove intersections will undesirably increase. On the other
hand, if the |l ead angle 6 exceeds 45, the efficiency with which rotational
nmovenent is converted-into |linear novenent decreases, which is also
undesirable. The slider 22 has a slider body 25 that is substantially a

r ect angul arflagk 2d that offoseobdtb tinafitsoflangerpdrizon Zrapddkeneat syrface pbthe exanpl e of

an engagenent nber 6 unt ed pi.vot abl y .apd ially novably on the
o1 dor - Bodyaaiel ptoni2Pahe g PR Tng Sp 8L bR st 2m Abprmatebal |y
i movabl y V!eﬁﬁcifc%ﬁa?%{?&aﬁe%&ﬁﬁ%lg g%gxe%ﬁéffémé@onfméjfrm%ﬁ%éé &F thé se%bhdjfim y

fitted onto the two guide sha a and 24b. A portion of the spool shaft
15 that is ftamgppedioni2gh the slider body 25 is formed 15 as a cut-off part 1

S Fi 4 ki.ng. t t h ter .periph fl A
Past en g hol o st iR idtrd e Gl sy Bowis {7 i fvobae theriehl figfhofe spool
shaft 15 i shé plelBslyPRN ethedokgortibR 174 isdB8fim&jditing Inwardtifie aBBatwahaf t

direction. The front-left corner portion of the slider body 25 is

ext ensi vel yiTgo theageldwdy i2ainorer wacaprgmodate aheadng 10a thatfsuppartsghf dghthol e
(first guide unt i arti b, 20 1thr i the.first.guide nenber
ban 1 Do sty eBRshiRe, R Bbss forabt il HipPRLF A Ao R BT 25 o
be paral | elm#hbdr Zdrppvsinigihéd bosFDrarertheddss partion §78 isFodgedyattinganwerd ihtoe

slider body 25 is a protrusion_ 25c in which a second gujde hole (second

gui de ABuntand gupreard g the sepl bediy 23,igPrder te eeamamedateh Beagimieddbtkatber 24b i s

i nserted, I j t f i de hol e
255 1 5.1 or B et e g er SRRl R polt de 10 A QaiBirdor B0 dRL o EE 100 ¢
25a. The pdioks partien taaisfoppbsitethetide s whichJlte hahdkerassymbd g il igmpanted dose 51 t hat
opposes a portion of the outer circunference of the worm 21. Furthernore, a

mount i ng hdOEYEE/418 Fgiradh The waerpreaican dvisa uhulgherpditviiga RaseANgfs t he
slider bod : tQ qt o] hol e 30
25e is for ﬁ%ﬁ%@uﬁ%%@ggﬁlﬁ% nt.ﬁgiﬁ@ Igﬁg’g\gbg{“ r?t%IJe %?egﬂg%@@ttbggtends
fromtHé rdonalcirgumnferentiabsutfacaf t he worm 21 toward the helical grooves.
This mounting hoJe. 25e.is.forned i osition that,.is substantially at the
sare el ght gs CheSHGiRdR TiRe D 3 felear berehibE f ooReied DBiA 1 o

pi votably ghgkediiedlab) 3 HhinhfRRIrYd from!d\Be@Po Y éfﬂﬁletiégoly_rdw.' Thptective
engagenent ‘pin 26 is urged toward the worm 21 by a coil spring or urging
menmber 27. cAp ddvedispasadiercorer the deveer part-and iear surianei of ghewseleunitod extendingover

menber 28, at e-shaped., c on is fastened to the slider body 25 by a
corew 20a. TEBIAHMEEET pERLRHIhe eifes niNR 28 afenilF e sies ARy 1 o
pr ot rugpon fafhero Merbl-Mbuntifs1de®. fTHRProtettiview@ved 13de defackhply?ind Furt her nor e,
an anchoring hole 25h is formed in the slider body 25 through its - left

si de face d8atiagbably fastepedyorthe meel wpig @ bygerewss. Ay spagerd dp aipde ph synhetier eaded
hol e (not

polymer in inserted between the protective cover 13 and the reel unit 2. The spacer
13a is interposed to fill the gap between the protective cover 13 and the reel unit 2.
By interposing a spacer 13a in this manner, even though the protective cover 13 is
25  manufactured from a synthetic polymer, variations in the gap owing to discrepancies
in its manufacture are absorbed.
Handle Assembly
The handle assembly 1 is a component that, as shown in Figure 4, is
detachably and reattachably fitted to the master gear shaft 10, and includes: a handle
30 body 7, a grip portion 8 (see Figure 2) mounted on the handle body 7, and a seal
member 9 fitted onto the handle body 7. The handle assembly 1 is attachable to the
reel unit 2 through either the right side (Figure 2) or the left side (Figure 1). The

handle body 7 includes a mounting section 7a that is fitted non-rotatably, detachably
—-6—



illustrated) forned in the spool shaft 15 is inserted through the anchoring
hol e 25h. The spool shaft 15 is thereby fastened to the slider body 25. 10
An engager portion 26a that neshes with the helical grooves 21 a in the
worm 21 is forned at the end of the engagenent pin 26. Accordingly, when
the worm 21 rotates, the slider body 25 is shuttled back and forth. The
internmedi ate gear 23 is fastened non-rotatably to the fore end of the worm
21. The i ntaadneadtashablygwahe RAster géue shaft 10y ahdien ptonporiogFarthdt2x tends fromat es 15
synchr onous W th t rotor. 3 that _is tyrned by crankin he handl e
assenbl y b e e Qﬁem%%%ﬂ%a e fiecrHanteCqting ith g TeAsier ecars 5,
and transmggghptation of the pinion gear 12 to the worm 21. Accordingly,
the internedi ate gear 23 has a |larger outside dianmeter than that of a
conventi onal onéelleonauttingsectmn| 7arigendeye arhaddeshathporbon Aerwhiblais of a

conventiconal one. 20 The fi.rst guide shaff 24a is fastened at either end to
the reed bdgylerh groassosut prdfresBer i mlerSonk Bele AT Pl Tt ho 1 rot
gui de hol e raétbndguTmﬁ /08§ SoctibM 8nd 1s'fofm&@Uindee S lof fkandsterGeaidafd 00 a side
of the base end of the engagenent pin 26 opposite the side closer to the

wor m 21. THiange pettien Jditate vahelf the handle shafbpartior dc istinserted end et which the r eel
body 2a, and described.ear!l i.er i.s _insert t.hrough the second. gui de
ol % sou. " THhadR sBR BSTER JRCRERY SHnen InitRTS L A R h LA BBk FE AR RS 51,
Her ei n, becetéwedtife thd flgigepottiln T A thrésizd AbR Hhcbsred atle distdené bafht 24b
are disposed on different sides of the engagenent pin 26, as opposed to

above dRd derdisshabrewipm’o1The handle bady isimenvaigably fepepedtothemestehal spool ,
there is ng, tﬁﬂﬁtl@.b %cf@wﬁﬂ%%ﬁg&ggs‘&eq?@ﬂ@g &eﬂ%?&eﬁ%ﬁéﬁ#@cﬁn‘ﬁ?@rﬁg& .
or at e gui de

Accordi ngl y; ere is no ne 0 “secure a space 0 accomo

shaft underthesdehbdadyaveppositithe fide throeghinvhich ithe mastgr@ear dhaf H0ds imsetele t he
size of the reel unit 2. -11 Spool Configurati_ort] TQfé'S ool 4 has, as
shown in Fify8fak-agachmentotfign, /g Having An apmleraroovg i fqrdneg in EHBPHEBN t he
first rotor g ':ﬁfr{ﬁ% . r he spool 4
is |inked t7gq¥lh@g%§18ragggéﬁﬁl§fs£§%€g§%%%ﬁ%gha t%@gﬁ?tlr@togﬁhaegborsgchani sm 60.
S The dpoolpottiomtiawnddse meltmidlyi2a or an ined eiraimferentigirsarfacenl 1dyofdhe bosshi ch

fishing line is und, a skirt 4b t i.s.integrally_fornmed on the rear end
ot °t hebobtoRcH ot Soytmenger 2ot st el abomion i PUREsElRoRE 1 r ont
end of -t he RoBhOhiddhattSortio e RORRURIde ank 4a is a roughly double-tiered
cylindrical conponent having a boss in the center. The outer peri pheral

surfaces on t he Theconyhdscoltppeiply filtied tohe fore end of the mounting portion 7a.
The arm 7b is bent at a mid point, so as to extend in a direction that intersects the

20  master gear shaft 10. A grip portion 8 is mounted onto an extended tip of the arm 7b.
The grip portion 8 includes a grip shaft (not illustrated) crimp-fastened to the
fore end of the arm 7b, and a T-shaped grip rotatably mounted on the grip shaft.
The seal member 9, which is made of an elastic substance such as NBR, is for
contacting the inner circumferential surface of the boss portion 17a or 17b to seal the
25  clearance between the boss portion 17a or 17b and the mounting portion 7a. The seal
member 9 is fitted detachably and reattachably to the seal-attachment portion 7g. By
fitting this seal member 9, it is possible to prevent liquids from seeping into the
bearing 16a or 16b.
Rotor-Drive Mechanism Configuration
30 As shown in Figure 2, the rotor drive mechanism includes a master gear 11
into which the handle assembly 1 is non-rotatably fitted, and a pinion gear 12 that

meshes with the master gear 11.
-7-



10 sections are configured as circunferential surfaces parallel wth the
spool shaft 15. The bobbin trunk 4a is, as shown in Figure 2, rotatably
nount ed on the spool shaft 1 S by neans of two bearings S6 and S7 fitted in
the boss. The skirt 4b, which is a cylindrical conponent having a base,
flares dianetrically fromthe rear end portion of the bobbin trunk 4a, then
extends rearward. The flange 4c includes: an integrally 1 S fornmed rise
portion 4d di aneElfle madténgeant Waradaé¢d geanfarmed inarily svith somesteregeanshathH). bobbi n

trunk 4a; daring 4 e of tal or ceram c.and, detachably and
Feat t achabl JherBErasoRED s orelew SOTPPRT AOe AT FRBHGRSPds A ng nenber 4
screved 'ntiﬁteHBékihQH&% ltlﬁﬁﬁé Bﬁ:g&d’lzhr ftRE Serfdr JFIAE: RORY ﬁalt éh‘é'ﬁelﬁa Hifkef ens the

ring 4e to the rise portion . 20 | ocat1 ng washer fitt onto the
spool shaf tendl of thebroesteregeansivh fiplikiis rotatablytsuppartedolia the bieemtgsHéndhd hgb and

Operatiqn Wth i i nni.ng,reel en the line is to be reeled out during
casti ng% t H ebezfi Fo‘:i}rfﬂpa@%%gflmwga&@ver into the line-releasing posture.
Consequent | 'y, t henefgisioh @ar2, kihith ik & tibRBlr RImPYhens UE SR MFidurk ROR t he

| eadi ng-edge side of the spool 4 by the termnal tackle under its own
wei ght . Durdispgsed exdending indye front-teereprdireciormand iy Bttadaptatahdiin the seel he

line-retriaqyj p i i cal ration of
B N A
rotatea in fotod 3)@n tened tdr P . (o) &het 33( iomandl e
assenbly 1 is transmtted to the pinion g;]ar 12 viia the master-gear shaft
t1o and_lfPe g%%%?ewlrg@@flﬂwppqﬂgi '?Bb&ﬁﬁ%cl bf %eg@tttb%and-aorttm agql Fﬁaéﬁmbélfar t12 ;ﬁ
ransmtte 1S, : L 0 , ile to the
worm 21 by PhEAdikubd 08k RREhi et 14 1T 4b PhUroh BRASERABEN LB (P
back -12 tardgh dretihteriandlf the pitgorwizdah 12.hAlongtwith Mestoh@tvith ghd madtbregear
line-retrievi directian, .the spool .4 recjprocates back and forth. At this
tine, sincel i HE RBPREPArIZ 2150 mee iith i $RELIBHEN PRSI Gs (s 24a and 24b,
the slider 22 s évw%t“p),ty Aack and forth. Furthernore, because the first
gui de shaft 24gq|¥s rdi sposed oon the side of the base end of the 5 engagenent
pi n 26,15t her e i sThegoteeddndludesz ropad eylinderarirtion Bz fastened @ithe pimawr ghangl y, it

is possible ta reduce the vertical di,gension of.the reel hady, 2a and the
i 76 of ¢ hel% B 804 §tphd Sud a3 apd SR i et el o i 9 i ng
reel of thepth€fsmd cyIYRR PbRIbNI0S amtPh bdil dfnd £0ltHaPplifG fiBidgdiRIM e
enbodi nent; the present invention nmay be applied to any types of spinning

reel s, suctspes! 4-¢Bergnadicylinder pyrtiom 6 and theltwo irefonpimsts 1y B2 arggoesde ofhaf t
rotates wth egt 1 | i der; fixed- spinning reels in
whi ch the haé“r{éﬂ%g&l éﬁqyr %é%g}grfgrg? hagraf’tnﬁé’?ﬁ%gggﬂ%ﬁ?%lﬁe?' side; or.|ever-brake
type s@onni ng r esd shown infFigite 2hefronttvedll 4 1sis formkedcbnvthe froat dfdieround S I n the

present invention, the wormis disposed diagonally beneath the spool shaft,
whil e the foyhaderportp %Pen%é«?arwgrdonrgyﬁe%%b%ﬁg% lfs‘ﬁloa@edb)m %eer%ffwg@w{ menber

opposite t ' gse [ KR il ¥ear1P 8¢ for-otatgbipeed for a
space to agg%ﬁn%l")rgﬁgﬁa g élﬁﬁgwngﬁtgg{lw&nea%ﬁrﬁe é%arrm gs?%ce {Lﬁ%?gui de shaft
needs not hatedotkedtiefbrinké iretheAsntar oftheiboss 42t Ths frons porbbe 1200f thd porord he si ze

of the reel unjt. As yse rein, the. fol ing, directjonal. termns
o war t© 1esH b e oAl St b heefate Sy ish I T iera niing, g

LT ansversse”s ity Wibitifpindia 8 thoordt i3k bidheiblyid reftakity FRuiglieh the those
ea w e

directions of a device equipp présent inventlon. Accordingly,

t hese t er neffondfacetof HieAeant mallddshy schewst (net iinsteated). The énertiimpsiniing dnpe

interpreted,r.el.atiye 10 evi Lpped w t h r ng_invention. 25
The terns o4f4 ’agﬂ'ﬁ?éeds’ﬁlc%g g"%@%@?‘%ﬁ‘?ﬁ erqgg,m mq%ti%ﬁl %egﬁﬁnaaéﬁﬁpoxi mat el y" as
used herei ﬂ?ﬁ%&g&héﬁ%ﬁ@lﬂabﬂﬁr&lﬁiﬁgnt of deviation of the nodified term such
that the end result is not significantly changed. These terns_shoul d be

construed as i nchhediuhd3 is ssesyes qnimtherrogt portign d 2a ofthe piniehgearddi dded term i f
this dewy aty i i i.f . 30
This antl R LERLEs Atbs R ORGP RThOford nd GFNERior koS bY (S
2001276216.nuf B&. Articarieg 85 scdigssedalohg thepane periptaie of thappt 33 dfhedreailiog

2001- 276216, i.s _h i ncor por herein refer :
00 0 635I ig fur(raurs fl:) toI se((::l?rept)l?e cﬂga?gnce et%slzeenl% e sp%oFsh%%Cl% and the inner

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



-13 Wile only sel ected enbodi nents have been chosen to illustrate the
present invention, it wll be apparent to those skilled in the art from
this disclosure that various changes and nodifications can be nmade herein
wi t hout departing fromthe scope of the invention as defined in the
appended cl ains. Furthernore, the foregoing 5 description of the

enbodi nents according to the present invention are provided for

i | | ustrat i of fighed pntothel fraat fageef theautBdrandshe bearing3ist iThg distad elgeeftheon as

defi ned by ed clains_and.their ulvalents...-44  VWHAT. | S CLAI MED
'S A ec) paCBRRE etnGrR Pkl Uy, THR iR fm ottt

reci procatiing theediaiérontieieBlounit fromhdspohthiafig 2 spool in response to
rotation of a rotor, the rotor being rotatable via a pinion gear i

n
response to rot atheforsmeatiopadont-revassmagiapism Heisdisporedsiighporiaaiced to a
spool shaf tb(?tsé‘ﬁﬁ. A3 sH&H{i‘}ngﬂgé?ﬂa.zaﬂ{e%ﬁki,r%r&e ﬁgctﬁﬁishlosd’ﬁcﬁﬂki faRhe Wy 2
front-réar di'rection, sal eci'procati ng nmechani smconprisiAig: a worm

r ot alt iab: y salwuﬁbsmﬂdlb);w}]tbl?ng ﬁebhanﬁsrﬁd ' SZIthhit shwii¢ies etk alicagpnelhicy ﬁblebree;eéeh and
paral leling the spool shaft, said worm haying crisscrossing helical grooves
fornmed on TARACHIRtEstalr fiEvFFPEPIORthaed §igic) aad 7 APRGoHRRS St ERHCRY REFMEagenent
menber and s‘?até)' | der body, said engagenent nenber being for engaging said

helical grooves, said slider body having a nounting portion for pivotably

supporting sai d Brgagemgntlutek 5ibéy a millehtypeanesedyctlwnly shesteinhermecdisr  engages

said helic r oov of, sai d wor sajd slidin er. being co ed to the
Spool | Sia cireel SEAHPIerB s heq Ste e Wik el e gonar aiphri

transm tti nge pRicH £4aP 12/ whilahe 8Gtef rab® 5 B sdita mdh-rétatablysio tHe!ubalareTber

di sposed on a side of said engagenent nenber opposite the side closer to

sai d wor m matich 24. rlptheyubudler pastioe2f interoy, o shafigedl BSdgvimgiadipsisifitiedg nenber in
a di rectionfBaI ogﬁ% ttﬂg srgool s]]h&fht; and a second gui de nenber di sposed above
said worm f 9"“6’ e Sk r?d 20 nenber in the direction along the
spool shaft. 2. THawiRhinRHshAhhiRE 57865 aRtopPetshafict. TRE kldppdt shhRISHSL,
wherein said slidi nglerrenber I ncl udes an opposing portion that opposes only

a portilédn chounedioniieaeel body dmpivpiahlydebieand rpnaepergtional posture and an
operational posture. The stopper shaft 53 includes: a stopper knob 53a that passes

through and projects rearward from the reel body 2a and the protective cap 13 to
allow operation; a shaft portion 53b fixedly coupled to the stopper knob 53a; and a
cam 53c fixedly coupled to the tip of the shaft 53b.

20 1 Oscillating Mechanism Conﬁguration

The oscillating mechanism or reciprocating mechanism 6 as shown in Figures
2,4 and 5, is a device for reciprocating the spool shaft 15 in the front-to-rear
directions in order to reciprocate the spool 4 in the same directions. Here, the spool
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 0 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:
-9_



25 3. The reciprocating nmechanismas set forth in claim11, wherein said
rotation-transmtting part has an internedi ate gear, said internedi ate gear
meshing with the pinion gear and being fitted i Mmobvably to said worm 30 4.
The reciprocating mechanismas set forth in claiml, wherein said slider
body has first and second gui de nmounting portions for slidably nounting
said first and second gui de nenbers respectively. -15 5. The

reci procati ng necdadrainglmbasasedt(£@/Lh in claim4, wherein said nmounting
portion is forned at substantially the same height as said first guide
nounti ng porti onwhergia 2 i the bettosm diametetof tinhelicalgroeves 2o and tholeadd imbove
sai d nmounti tl . 6. The ' cat . L.Sm.a f I n
R A L L S T T

said first giisdRieoma 207 tHeahickads aﬂgoxﬁahﬂinwmdnrtﬁe Relidal @0 1haFied in
sai d gouged-out area of said slider body. 10 7. The reciprocating nmechani sm
as set for the ynsatésfadtenly thinseadet thesamg tims the npabpoeitgresyve intersgaéensavilount i ng

hol e to which said engagenen nber pi.vot abl.y ples. o The

reci procat ilﬁ'ge%%g'a F‘%ﬁ%a?‘k%‘?%? ﬁﬁ“‘}?ﬁ%"@f’zﬁ%a‘ﬁc‘%&ﬁ&%ﬁdﬁ%‘gai © mount i ng
por t i om-furdmgienéywith ABfchFo@AYR nBveRRht BREnARtelidlb NidedFBAGRINdnhat i s

di sposed between said engagenent nenber and said cover nenber such that

sai d ur gi nglesesasasy which éssalsmundesirahdgierent nenmber toward said heli cal

grooves. 20 9. Spk.nni reel..fqr u i.t.h ishing rod, conpii.sing: a
reel unit att acﬁgbqosélafro afslhg?fﬁ)r?éiyigéw%m%ls‘%ﬁ{?nn%iyagrr%%flg‘rﬂ%rééaﬁ%ldﬁ%
mechanii®m conkdnatien,ans afrehgagembaimh (ohefdxbindlk dfaneapabetal meibes) 28 r ot or

rotatable in response to rotation of said handl e assenbly around a spool
shaft suppdrewtedpivatably and axiallymovablyenthe glidesbedy 2-sposed on a front side

of said rotor f h-ndl frle SN} | Deided:; By il ! out er
circunference o%e;glllggljstg)gz Izl,ﬁé;g?"gi 1Jrlden(r511|6(‘) pr oc,I gt%ﬁ%”&é@%%ﬁf’&nﬁg ‘1?%&%%&% gop
reci procat ithe syl shafipldo hnd mefinwhile iaslidably fitted onto the two guide shafts 24a and

24b. A portion of the spool shaft 15 that is coupled with the slider body 25 is formed

15  as acut-off part 15a (see Figure 4), making a section of the outer periphery flat. A

fastening hole 25a for non-rotatably and axially immovably fixing the spool shaft 15
is formed penetrating the slider body 25 in the spool-shaft direction.
The front-left corner portion of the slider body 25 is extensively gouged out
_ into a rectangular contour. A first guide hole (first guide mounting portion) 25b,

20  through which the first guide member 24a is inserted, is formed in the remaining part
of the slider body 25 to be parallel with the worm 21. Formed on the right-side
portion of the slider body 25 is a protrusion 25¢ in which a second guide hole (second
guide mounting portion) 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

25  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
area of the slider body 25 so as to be orthogonal to the worm 21. The mounting hole

30  25eis 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-



rear directions and including a wormrotatably supported by said reel unit
and di sposed di agonally 30 beneath and paralleling said spool shaft, said
wor m havi ng crisscrossing helical grooves formed on its outer

circunference; a sliding nenber having an engagenent nenber and a slider
body, said engagenent nmenber being for engaging said helical grooves, said
-16 slider body having a mounting portion for pivotably supporting said
engagenent hedadr Thechsegement pindoaif yeggd temard thswerm ehhxgssil spiing orel i cal
grooves of a LI di | shaft
axially i nn%glhgm%}?ro %’S’F}o% ﬁlr ansm ?%eslaﬁtﬂgmt%ﬁ gﬁ%é??%%&%ot ation
of said rotmémbe 2824 platshapedicdrpsieny is ﬁﬁemlrtbﬁﬂe slid&pl&&g@scny as@¢wle of said
engagenent nmermber opposite the side closer to said worm said first guide

menber bei r&Paf Jhegmwﬂﬁal%%ar@v%dméﬂ ﬁ@rq%?é%h@leﬂﬁgéowede%@pm}oaﬁé said 10
spool sRaft eeTpee] di sposed above said worm for guiding
sai d sl ?d uﬁi?r\g%b%ﬁl%m Sggtloﬁ&?ong sai d spool shaft. 10. The

reci procati ng neRunthemsore, g amehorﬁnghdie 25h wlfarieddn thdedider bodyD Ssthrathgh lits di ng

menber inclu opposi n rtion that poses only a porfiqQn of said
outer— ci rcdﬁgéﬁe?@@ 26 S th Mg, - 14 screy op ey °?rswap¥tﬂgﬂ5réeff?éﬁwo 95 set
forth in C'1ﬁh§ﬁa%d Mﬁ{eﬁlu?t}ﬁ%bgolrs%ﬁﬁ 19174 i‘nsé:ﬂﬁ'tlﬁ@ﬁ& theRinBhdh [g%?é 24that

rotates said rotor In response to 20 cranking of “said handl'e assenbly, and
sai d rot at iOre-speelrsbaft d § ivthershy fastened &nthestideripedy 35 gear, said internediate

gear hing wit the ni_on and. bei fi,t ly to said worm
12. Tmarem pro %FP gq%a?égtrg%s[heﬁg tf?ﬁlsazﬁr?ﬁvgs a&%%‘rtb? W98 said
sl i der bOdﬁlh@%‘orfrieﬂ%{ theRAd SR HAgSstnttat ﬁiﬂ%t | ARQGotdRglly, Whien IR wéinh dabl y
nmounting said first and second gui de nenbers respectlvely 13. The

reci procat |rntgtmﬁbhame§hpé$2§mshuﬁlediba¢lﬁar& farth 12, wherein sai d nounting
portion is for meﬂlec m:rm tant I X&fPe ed ROMEr gtal%httoﬁf %%Ie%dfo:frgf';%%gnaggi/ge

nounting portion, a &ton & houht I'ng po
sai d nountixg Tﬂl@ﬁﬁtbﬁﬁbdlalégea-f@@ h&bePwits id pigiongedrani miraateset forth in
claim12, wherein -17

15" synchronously with the rotor 3 that is turned by cranking the handle assembly 1. The

intermediate gear 23 gears down at the ratio of 1 : 2.5, and transmits rotation of the
pinion gear 12 to the worm 21. Accordingly, the intermediate gear 23 has a larger
outside diameter than that of a conventional one to achieve a larger gear-down ratio
than that of a conventional one. _

120 The first guidé shaft 24a is fastened at either end to the reel body 2a, and as
described earlier is inserted through the first guide hole 25b. Therefore, the first guide
shaft 24a is disposed on a side of the base end of the engagement pin 26 opposite the
side closer to the worm 21.

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 underneath 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-



said slider body has a rectangul arly gouged-out area, and said first guide
nmounting portion and said nounting portion are fornmed in said gouged-out
area of said sliding nenber. 5 15. The reciprocating nmechanismas set forth
inclaim9, wherein said nounting portion includes a nounting hole to which
sai d engagenent nenber pivotably couples. 16. The reciprocating nmechani sm
as set forth in claim15, wherein 10 said nounting portion further includes
a cover nenber aSmbodfoufignmatomenber that is di sposed between said

engagenent nenb and i d cover nenber C hat .sai rgin nber urge
sa?dgengagerrent %W@Pf?h%ﬁﬁg@é‘f“d“?mrﬁgf a QP@BWé@%mI} §gntg{“’%ng% Hees
. Af . ASa. Ay. di¥pbséd béxice iR ¥tUodY bim AY and\ié- sBEhdABtofari\@ De tRE@ Y 32]
z{'JJUH@xsnid Z ca] ca] ca] ca] ca] ca] ca] cacha cal ca] ca] ca] ca] ca] ca] ca] ca]

o] L] Cal Lol bear5a] ¢ 10%Fd Rae Ly eiond Bf Biepuclisha 15 1a the dras machabism 60.
FEP D7 2 #HOH#H % 9 '
ca] ca] i) caPhepodl PIRIRCS RO Sl i ettt IMA SR MR SR SR 2 T e

((d-p033j 4 wound,; a skirt 4b that is inte%'all formed on the rear end of the bobbin trunk 4a; and
6! 9: : <<B>?EEr FvF| JJJhLPPi RnRRTV: Z~xsni cAYmhc] X] ] ca] caV] ca] ca] ca] ca] c™a]c

aJca] ca] ca] &H afe sstablishedipre Biedegne endeff thabplkhin 43.ca] ca] ca] ca] ca] caV]
ca

PZWZNnZvZ~Z2Z2Z7Z] vﬁe\ ‘?‘i*\b{’} tﬂnﬁ L}\agiﬁ R f?ﬂw%gj%ﬁ%g fgl%%d&c?%mp(? gf %ta % ie{']gcaa] cal ca
f1] tha iploeail tha iadl Vv
nt nn} x cN ] ‘ca] ca] ca]
. a |
i adsese T S STE B apiaRouyed o trespodl bl 19) o ca)

ca] ca] ca] cahcmpaw]of ave bparaigs SQland P ¢ fittedicth bajsc Afheakutfts athict] isa] ca] ca! @ di (

P 5y xsni d_Z4viindrisel spmapnent haying f basee s iametrioally from thaFeas FadPedicf caj cal ¢
a] ca] ca] ca] ;ahestif dhaRUE Ah&PGE 0 2dr@hrd: Hihe flange 4c includes: an integrally

"] Rgf H xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca] ca] ca] ca]caJcaJca]ca]ca]c
a] ca] calica] vahedtiscpative 4d damstically onfvoad fHhy bk Santigndportiemeithgbeblin] ca] ca
cal cal oal oari b ReEARE SR ek ST ERLOCIG AN E AP B GRAETY BR1 SRIERNER) Co] cal cal
ca] ca] ca] caheajteddbes tieadisaletdcad. CAlRas akkaingahaaba af sabwad i) ; |y
"109%&' ()-!D4dy "109& ()-! 10%RR& ().- 109%& %) - 109 () -#109& () -1\)

rwU3! Sf /" 10mgerperipheralisysface of theiobbip gnig fa fasteps thgogng de.to dierisegmagtion - 1 y

" 109 ()-rziq {Y?' I D'yt 109%&' ()-!1ym' 10%&' ()- 10 10

10#>109&' () -1 <109&' ()-! Nf/"109& ()-zX6{Y7!! XS% 10%& ()-!\S%W 10%& ()-L$
10%&' ()20 1y @5' 104@6aating wathey BB Tited@hio)the spool SHATR! I Jbuls}organd! poXitibBSdie( ) - 10
10

101 * <109& (SPOPH5/ " 109 ()-:!SS/"109%& ()-: S% 109& ()-!j]dEg\ =!! X! 109%& ()- Y10
Y& () - L&1OY& () - Rk Mufidhing arkOBerbidion

L 10% () - Ul dEg\ =11 X&$2100& ()" E100& ()- 10% ()- FL0%& ()-10% ()-, @
10%&' () - HQIEg\ =! With-this $ginfing reed O%ien( the Ha© RO by 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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10%&' ()- @O%&' ()-"10%& ()-L109& () -
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109&' () -i %8R\ &&' dEAV7!!y-M 109%&' ()- @ 10%&' ()- *10%&' () -

) f 1098 () - samdofigth andyed@me0wigh the-rotef 8 rotating smtbaline-ratgegisg directivd, the spool

10, : 109%&' () 7109%& 5G' 10%&, () -V, .. . . . .

TV () () < ISR AR g YAetas fipaesinse the e 20s evidogby i v

8" 10%& () -! huid Otk D48l and P&lm&*ﬂ moves smoothly back and forth. Furthermore,

109<10%& ()=!ay/ "109%& ()-:! Xy/" 10%p& () -:!#yl "109%& i)) StI\yl "109& ()-t!\yl"
10%& ()-t3 ‘@apsq:ghc@ﬁgsggmde shaft 24a is dlsposed on the side of the base end of the

1075101 - Fereman B 2o gy il ieiiohde (hei e phafal ATy o

"109&' () - @idhdssise to re!dﬁé@é@%ﬁcél)d'lmensmn of the reel body 2a and the size of the reel *
<<<<<=B>?{ Y70Q! Xy&" 10% () - 4"10% . & ()-!4"10% ()- 10 10 10° <10%& ()-!\fs'
—-10%& () - @HBBCDz X7{ Y70

f @109 ()-"!ff 1IF @ 109 ()- "1 £ @ 10% ()-"! kf @ 10% () -"y&" 10%
f& () - nDEEr FsFt F%E@ é%tff’ *100&' ()- 10 10
10: 109%&’ ( ) -1\ f @ Bbodifieq) of the Sy@uting el bf the Xite@t@intipn 2fdidt liduiteklté ed Y70! y'Y
"109& ( g % yY" 109& (q) Z" 109&' Q‘?- ) ) ; ..
" 109 | foxepnine subqdimeniithe priseniipspbpy apay e applied gy types of spinning

reels, such as rear-drag type spinning reels in which the spool shaft rotates with
respect to the slider; fixed-handle type spinning reels in which the handle is fixed on
either the left or right side; or lever-brake type spinning reels in which the rotor is
braked with a lever.

15 In the present invention, the worm is disposed diagonally beneath the spool
shaft, while the first guide member is disposed on a side of the engagement member
opposite the side closer to the worm. Accordingly, there is no need for a space to
accommodate a guide member beneath the worm, since the guide shaft needs not be
situated there. As aresult, it is possible to reduce the s_ize of the reel unit.

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

&

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

30 This application claims priority to Japanese Patent Application No. 2001-
276216. The entire disclosure of Japanese Patent Application No. 2001-276216 is

hereby incorporated herein by reference.
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#10%& (}- S546BAfE1 the spbBIBLRY% coupled to a spool shaft that is mounted on a reel unit so as

to be shiftable in a front-rear direction, said reciprocating mechanism comprising:

a worm rotatably supported by the reel unit and disposed diagonally beneath
and paralleling the spool shaft, said worm having crisscrossing helical grooves formed
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
a mounting 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;

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

a first guide member disposed on a side of said engagement member opposite
the side closer to said worm, 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

20  member in the direction along the spool shaft.

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.

25
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.
30 4. The reciprocating mechanism as set forth in claim 1, wherein

said slider body has first and second guide mounting portions for slidably

mounting said first and second guide members respectively.
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5. The reciprocating mechanism as set forth in claim 4, wherein
said mounting portion is formed at substantially the same height as said first
guide mounting portion, and

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

6. The reciprocating mechanism as set forth in claim 4, wherein
said slider body has a rectangularly gouged-out area, and L
said first guide mounting portion and said mounting portion are formed in said
gouged-out area of said slider body.
10
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 0. 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
-16-
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@10%: ()-@ 10% ()- | salﬁ%Kgﬁg(e}ne/ng%ﬁ%Qr%u%@hat said engagement member
engages said helical grooves of said worm, said sliding member
being coupled to said spool shaft axially immovably;

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

a first guide member disposed on a side of said engagement member
opposite the side closer to said worm, said first guide member
being for guiding said sliding member in a direction along said

10 spool shaft; and
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
15 said sliding member includes an opposing portion that opposes only a portion

of said outer circumference of said worm.

11.  The reciprocating mechanism as set forth in claim 9, wherein
said reel unit includes a pinion gear that rotates said rotor in response to
20  cranking of said handle assembly, and
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
25 said slider body has first and second guide mounting portions for slidably

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
30  guide mounting portion, and

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

14.  The reciprocating mechanism as set forth in claim 12, wherein
-17-
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5 15.  The reciprocating mechanism as set forth in claim 9, wherein
said mounting portion includes a mounting hole to which said engagement
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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