;{|}~é3eI6T6TI NI NG REEL HAVI NG A WATER- PROOF STRUCTURE BACKGROUND OF
THE | \ ELD OF THE I NVENTION 5 The present invention relates to
a water ructure, nore specifically the present invention relates to

a spi nni ng 1e%®* havi ng a wat er-proof structure that prevents liquid from
entering a reel main body of the spinning reel. 10 B. DESCR'_I PTION OF THE
BACKGROUND ART A SPSBRilvé Senf) ST ANG Ya | RIS Gbs, Stm P00y having a
conpl ex conbi nati on of nechani sns di'spose erein. Arotor 1s disposed at

a front portion of the reel main body and is rotatably supported by the
reel main 1PAKEROUND OF o | THES W%Iytoéh on the reel main body, with

portions .of the rotor extending radially outwardly fromthe spool such that
a fishline my bé&.wouddHLWP @F diENINVENTHON ot or around a fishline
receiving portion of the spool. The spool is disposed on a front portion of
the 26 rot or and Thepparesethtbyi nvientries raiatdsody sucatdmdprdes - spool may
undergo oscillations back and forth along an axis of rotation of the rotor.
A handl e is gihaitaile, ROt iFicaldidany pgiusdmelinmint idxel\Wdds n t he
reel main body are the followi ng: a rotation transm ssion 25 mechani sm for
rotating thad of ¥piafifiHg MRISRAFindl watdlSPddAH istd-yRahianigad or

causing the spool to oscillate along the rotor's axis of rotation, and a

contr ol devir%&er?e‘;é{]}ggs B4 ng% Sf&ro‘?ﬁ’eerrﬁ?efiq{cf‘g quaf snk{a}&[ r&gﬂ; of g, g ot ati on

transm ssi o nism udes a master gear mast er gear fixed

to the naste ar_shaft,, and a pinion gear. The master gear shaft is
supported ir#qjﬁ’gul}%illaer%ll'n body and extends laterally between opposite

si des, of the reel_ mai 0 ef | ght . si of the reel main body).
The r#a(gt er gear it di %’%Wﬁ @?%%%%@R%% pt%'gy. The pinion gear
has gear teeth engaged with corresponding gear. teeth formed on the naster
gear. The rotor if% SRIMHING &Kf &PNSF A Yerndiudase Pitficch Redr Hasty
rotation therewith. The oscillating nmechani smincludes, for instance, an 15
ai nt er medi athagiawt 2 £anplarapmHaatiop 9f wachameng siispagedui de. The
internediate gear is coupled with the pinion gear for rotation in response
to rotation Wendia pi A orotyearis Bisndaeshddd asafant palttsigos et gdaal el to
a spool shaft, with the intermedi ate gear coupled to one end 20 thereof.
The slider imeengegied badyh dme itshrnesdetishafsupparttdie st idiengrapli deaiguch
that the slider noves in response to rotation of the threaded shaft. The
spoolishaft Hedyxi @ |spsupletugpditted|diflathe Uadel hiid odapoatitshaf t

oscillates back and forth with the slider. 25 Gease is applied to each of
the above mMyHionsth ©f the rotor extending radially outwardly from
the spool such that a fishline may be wound by movement of
the rotor around a fishline receiving portion of the
spool. The spool is disposed on a front portion of the
20 rotor and supported by the reel main body such that the
spool may undergo oscillations back and forth along an
axis of rotation of the rotor. A handle is rotatably
supported on a side of the reel main body. Within the

reel main body are the following: a rotation transmission

25 mechanism for rotating the rotor about the spool, an

1 AR
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aniﬁg menbers to reduce friction, whereby nenbers nove nore efficiently.
The reverse rotation prevention nechanismis |located toward a front portion
of the reel nmain body. One end of 5 the spool shaft and an end of the

pi ni on gearo%%%%%t%hﬁ%%ﬁé}?i h Ofdx Qfa%%%xé e8le Bidb POy 44¥ LU & bore in

the reel main at the spoo he rotor may be supported

thereon, re i Y, s. 0O e ear f o) bores in
t he opposit%ﬂgﬁ egﬁ%fr?ﬁgplﬁ %%% ?égiﬁééFy'@ﬁéﬁniﬁgfgéﬁgﬂﬁgﬁgégﬂ%%y be
attached to_the master gear shaft_fromeither of the two opposite ends of
the master BeaF %ﬂ%Y?ptégr?¥§5§?b@ﬁt%$HV%,°ﬁéHWaﬁgv§§51e nmembers such as

t he spool shaft, the master gear shaft, and the finipn ear 15 extend out
fromthe reel mafhepbef2tHPDUGFRBIPLES 19k echar %We#??ihékﬁs%m?ﬁ??ﬁﬁ t here
are gaps between the bores and the noveabl e nenbers that pass through the
bores5to al gear ssbafh, neveagker ofeanef hredabtd cthe master T9ere &hafhi so gaps
between the reel main body and stationary 20 nenbers such as the reverse
rotati on pramxénidi piniechgeasm The maspessgbie shaftifuisuspehted water to
enter the reel main body through the gaps between the bores and the

nmoveabl e - mether seedndabrt bedy ahd skeéndsal ytereabby sbatweéheoppesivain
body. When the reel main body is being 25 cleaned, it is also possible for

wat er and/ ogidesesgethet fedl me&fhebodfe(leet a%dNrDERY.sidesgoeaskeappl i ed
to the conventional noveabl e nenbers has been relatively highly viscous and

durabl e andrggyahhynCo8&Y NUESTEE RASVELE éé\'Prj_&a&i%%é‘&nw%Eﬂn' tRyi d
enters inside the reel nain 5 body fromihe gaps. LEM TO BE SOLVED BY
THE | HVENTI NP1 G "hERLY VERGOHSn A0 JULAPhEs 95645 CLbEtRPRhYEGed O
with corresponding gear teeth formed on the master gear.
The rotor is fixedly coupled to an end of the pinion gear
for rotation therewith.
The oscillating mechanism includes, for instance, an
15 dintermediate gear, a threaded shaft, a slider, and a
sliding guide. The intermediate gear is coupled with the
pinion gear for rotation in response to rotation of the
pinion gear. The threaded shaft is disposed parallel to a
spool shaft, with the intermediate gear coupled to one end
20 thereof. The slider is engaged with the threaded shaft
via the sliding guide such that the slider moves in
response to rotation of the threaded shaft. The spool
shaft is axially coupled to the slider such that the spool

shaft oscillates back and forth with the slider.

25 Grease is applied to each of the above mentioned



rotation transni ssion mechani sms and oscillating nmechani sns of conventi onal
spinning reels, it is difficult 10 to inprove the efficiency in rotating
t he handl e because of the resistance of the grease. Specifically, it is

difficult tﬁobﬁﬂ?cﬁehbérénﬁa”Ee@ﬁc@”%%ﬂ&t58ﬁ93§ﬁé¥e59 mehBkest fgvBandl e in
part because of fhe V|5005|ty of the grease. Al so, once seawater that

entered ins mai n body dries, deposits such as crystals of
salts renalhggﬁhg ?ﬁggﬁ Jsits are trapped bet ween gears or between

rollers of a bea snDot ness, of rotatlo s aff ed. SUWARY, OF THE
| NVENT! N 20 ThelBB; BeVegRe, Aa Fﬁ&8HtP6ﬁVF§ 1% RsPBORIEReT8r 1PERERRy | n
rotary actlon of ndle of a.s reel _whil e maintaining s %hness

a h
of rotation® chEo%HﬁHEepﬂFFHO ng a§ Ectegt PRLNpPRLENt PH@eﬁPHDH

mater-proof splnnln reel prevents liquid 25 fromentering an interior
spacedt her ebhe $ﬁ@°gn§§ﬁﬁ§rahd agpgpd p$ §Bei paBiant gearr e¥Lendi AUbody of
the spinning reel. The water-proof spinning reel includes a noveabl e nenber
t hat extendgfobhwanOhtonfwkhhimeehemaéelbndyntbudyghAasbartharyhﬁenber is
fixed to the reel main body. 5 A seal nenber is disposed about the novable
menber cont aeeilngatihebodyeabkd thabethendpabvll aadt theerotorhmayeble main
body and the stationary nmenber. Preferably, the seal nenber is nmade of an

el astic mat gappbrtéd Eh@k@bablrespbetﬁoégybleEﬂagb@E theamdBsber geaar
shaft of the spinning reel. A pair of bearings support opposite ends of the

mast er gearsﬁaéiteﬁtbhﬂnohheoﬁeﬁbrgﬁ'EanﬁE oppB8iteokiliBg &gaknhaenbers are
supported on the reel nmain body, the seal ne grs bei ng di sposed
10 reel main body such that the handle may be attached to the
master gear shaft from either of the two opposite ends of
the master gear shaft.
As described above, many moveable members such as the
spool shaft, the master gear shaft, and the pinion gear
15 ‘extend out from the reel main body through bores. The
bores are formed such that there are gaps between the
bores and the moveable members that pass through the bores
to allow smooth movement of the moveable members. There
are also gaps between the reel main body and stationary
20 members such as the reverse rotation prevention mechanism.
It is possible for liquid such as water to enter the
reel main body through the gaps between the bores and the
moveable members, and between the stationary members and

the reel main body. When the reel main body is being

25 cleaned, it is also possible for water and/or detergent to



15 adj acent to respective ones of the pair of bearings on opposite sides of
the reel main body such that the seal nenbers each contact respective
portions of the naster gear shaft, the reel main body, and respective ones

of the beariggs, 20 RESIPrAblY podgh Ofpd NGrDeal i Hg i g OLRLY bearing

havi ng an outer race coupled to t ree ;- an 1 nner race
supporting ter ge shaft, d roller suppoyted t e outer
race and théégﬁ?%%g?l?%%g r?% e%%#i'ﬁ%“%%’g? e@%’f 3%%%’.‘ lg%j:ﬁ]e‘fegf%\(ﬁ%’hhﬂe seal
menber has ap outer déqgeter 5 $hat i S sliggtl% smal | er thqg an outer

di anet er of ViHECWRt 2Rd rAEabE? 7R7 ARl Recomci e et RFA¥19e s for ned
with a pair_of seal contacting portions that contact respective 5 ones of
the seal nehBRELCathRN s@Een coReRctidyidorrtens hesidg Bhe oteel M iPeter
that is smaller than an inner dianeter of the inner race. Preferably, the
mast ep gearbedpnffrom thenpapsith a hollow interior having a first threaded
portion and a 10 second threaded portion, the first threaded portion being

a right hanPROBLEMePO BERASOLEEBeBYNTHE hI REERTIQRrti on having a | eft handed
thread. The spinning reel includes a handle assenbly that includes a shaft

having a first thigedeligRlyi eisevds aas@condabhe egoeas®oisi gpplide €orst 15
t hreaded portion of the master gear shaft is a right handed thread and the

second t hrepgegt POt t PAnOhisHEoNBRECRhaNEShs SHRG L od@f) Pat Bh§ handed thread.
The first threaded portion of the nmaster gear shaft is engageable with the

first threaged Ribheo P cbhfehRnghs1 asselilyg 20-P00 1hesscaorsi Lyt eaded

portion of the master gear I S engagea w th fhe secon r eaded
portjgn of {Qeiﬂng$§ @ﬁéengyciency in rotating the handle because

of the resistance of the grease. Specifically, it is
difficult to reduce the amount of energy necessary to
rotate the handle in part because of the viscosity of the
grease. Also, once seawater that entered inside the reel
15 main body dries, deposits such as crystals of salts
remain. When the deposits are trapped between gears or
between rollers of a bearing, smoothness of rotation is
affected.
SUMMARY OF THE INVENTION
20 The object of the invention is to improve the
efficiency in rotary action of a handle of a spinning reel
while maintaining smoothness of rotation.
In accordance with one aspect of the present
invention, a water-proof spinning reel prevents liquid

25 from entering an interior space thereof. The interior



Preferably, one of the seal nenbers is disposed between the outer race of
the bearing and the reel main 25 body. The other of the seal nenbers is
di sposed between 6 the other of the outer race and a |id nmenber that is

fixed to thephgs! sERDbAGY. wELRT 87 2BLY nhDS FBNPABE S, AENBEInhIng SPAI

pivotally su ported e reel main or co tro I ng one-way 5

clutch of the ip'n@bggwsgs*?pﬁbgfsggireeﬁBGLeSfCigsiS§f§e9°a§ o the

shaft and con acts rna t he
noveabl e nenbe oto dth ti_onar everse rotatlon
orevent ) on BETREEnEARENFRFBary O RERRER: EBOB VL RELRcEhe vERRLEBAYT The seal
menber is supported between the rotor and the reel nain body so as.to

contact bot ROHKe rB&t BFaLAANRRE PeBPeRaif £289d PPcEBRaBR§l Balp| PadY: cal

el astic nenber adapted to 15 encircle a flange portion forned at a front

si de 8f thelreeplnipnbpbdisaféisnased: abopkrthachavablefBEBPOF the reverse
rotation prevention mechanism |In accordance with another aspect of the
present invepnteatiagwhhermpveablepmembay apdl apr dgeatsoheqaEdtRe from
entering an interior space of a reel main body of the spinning reel. .The
wat er - pr oof repilnfiaig bedy andl tHesstheiorekymaembbedy and a spool shaft
novably supported within the reel main body. Arotor is rotatably supported

in the reel ”HinPb@déraBﬂya gRal serIbRempBdei 8f madeebfshhCelstiterial is
di sposed between the spool shaft and an end of 7 the rotor contacting the

spool shaft  apdyihRe.end of the rotor. In accordance with yet another aspect
of the present

10 Preferably, the moveable member is a master gear
shaft of the spinning reel. A pair of bearings support
opposite ends of the master gear shaft within the reel
main body. A pair of the seal members are supported on
the reel main body, the seal members being disposed

15 adjacent to respective ones of the pair of bearings on
opposite sides of the reel main body such that the seal
members each contact respective portions of the master
gear shaft, the reel main body, and respective ones of the
bearings.

20 Preferably, each of the bearings is a rotary bearing
having an outer race coupled to the reel main body, an
inner race supporting the master gear shaft, and a roller
supported between the outer race and the inner race for
rolling therebetween.

25 Preferably, the seal member has an outer diameter



invention, a water-proof spinning reel for prevents liquid 5 fromentering
an interior space of a reel main body of the spinning reel. The water- proof
spinning reel includes the reel main body, a nenber adapted for connection
to the reel gpit i@@ii@g‘?ﬁl% 821 1éS ReRed abebiRe? WHameeelr W& Rpkody and
the nenber. ~~~10 Prefeéerably, the seal is made of an elastic material.
Preferably, { Q%f%§gc%nﬂrlbody is formed with a first flange portion that
has a sem -cylindrical’ shape. The nenber is formed with a second fl ange
portion having sepm | indrical shape, the first _and second fl.ange portions
15 “toget her defi ﬁ@f?éﬁb I’e%aﬂ MRS 21988 a 582 T &S5 £9T ™S &ngﬁloged

bet ween contacting surfaces of the first, and second fl ange portians.

Pref erabl y, RH& IS6Rdi FPSAFHIRF ROREd RS Fhat Soatiass r&sPedte-Yfenber s
a lid adapted to cover the 20 opening, the seal being disposed between

cont aéti ng SNESEds tdre sealmmahiersnd thee seadl ceata | POREFioND| y, the
reel main body is forned with an opening and a first flange portion that
has a senm d@vimdr iagulowdteapaliamedareibat iis soadderithan agedame25 | ange
portion having sem -cylindrical shape, the first 8 and second fl ange
portions togetdmetedefomehe Sinmgre rada.ndrical shape. The spinning reel
further includes a lid adapted to cover the opening, the seal being

di sposed bet ween Fy@HaaGHING YHe aretedf e BHRTY idGdiRd ealtlb amin
body, and the first and second flange portions. In accordance wth yet

anot her aspe(d] 1w it iR HaviMEY 119hs 12 tMRIGR PIriSRIMN N & eel for
preventing liquid fromentering an interior space of a reel main body of

the spj nni ng dkfplg tﬂl%a‘q@fngio?t%?gf@ ifl&srte@hhxief%tciéé'ig:pi%%ﬁ:nicﬁ: PGl shaft

supported within the ree t he spool s g a spodl axis.

The wat er pr cgofrr%s%q/w rﬂ'a[’}ﬁjerdeeéhxféa%?-a{ 'tq%e}ﬁw?%ﬂﬁa%ﬁ?%@ﬁg

mechani sm f or I hg € spool axi s bac r axi s.
The oscl || abl QP e TSl Whiad'® BiPoRahaidd b L dRlady
handle assembly that includes a shaft having a first
\ threaded portion and a second threaded portion. The first
15 | threaded portion of the master gear shaft is a right
handed thread and the second threaded portion of the
master gear shaft has a left handed thread. The first
threaded portion of the master gear shaft is engageable
with the first threaded portion of the handle assembly,
20 and the second threaded portion of the master gear shaft
is engageable with the second threaded portion of the
handle assembly. o
Preferably, one of the seal members is disposed

between the outer race of the bearing and the reel main

25 body. The other of the seal members is disposed between



osci |l ation novenent nechanismis supported within bore forned on a rear
portion of the reel main body. A seal nenber disposed on the rear portion
of the reel main body prevents water fromentering the reel nain body via

the 20 bore.tn\¥ tdtrdie AP WAl R a3Hd UChUIL rfcfibed HWaNIIRD Fived €@l |
gaps between the noveabl e nenbers and the reel main body and/or a

stationary nghsy, C reel main body is sealed with a sea
menber. Theref oree, a!'lt'%eall Eﬁqerggx} likely that liquid enters the interior
space of the 9 i shing .reel .t hrough,gaps between the eahl e er and
the reel main bofffea%f/ Yhd g 819 ﬁ‘lﬁ‘?ﬁ’&r 1&s 8 8 LG havi ng
a lower viscosity can _be utilized to lubrjcate the variqus elenents within
the interi orSURREEed b A inRAly Maids ihadin o comntied 1dngade ane-4 | er,
whereby efficiency in rotation of the handle is inproved. Al so, since |ess
i qui delent erslutied joft diospigmsiang meale | She maddcmegbeam ensgsilies |af t
when liquid dries. Accordingly, there are fewer deposits trapped between 10
gears and barosddion glff dilee shedfitefaorde camuattmdse shafdt andorchef neded handl e
of the spinning reel can be maintained. These and ot her objects, features,
aspect s and nedumdcatyes of the present invention will beconme nore fully 15
apparent fromthe followi ng detail ed description of the present invention
when taken in comitetnayiwdly), e aaaEANY ifhsERWisNgs ndtwre drikeahe
reference nuneral s denote corresponding parts throughout. BRI EF DESCRI PTI ON
OF THE DRAWSNGS hdiyd el a5 1419 Yo/ Atlich hidvditddipel in
accordance with one énbodi nent of the present | nvention show ng a handl e
asse y at {0 rds j i y of. t i N reel ;
WY at it idh 4 013 Aot d Lon T Y oflfifl BORP! NHY

Fig. 2is a e Cross-sec view of 't he spinning i N accordance
wth the pr%ﬁ%ﬂFﬁéﬁﬁ%ﬁ'fﬁ“sﬁ%%orted between the rotor and the reel

main body so as to contact both the rotor and the reel

main body.
Preferably, a cylindrical elastic member adapted to
15 encircle a flange portion formed at a front side of the
reel main body and an outer peripheral surface of the
reverse rotation prevention mechanism.
In accordance with another aspect of the present
invention, a water-proof spinning reel prevents liquid
20 from entering an interior space of a reel main body of the
spinning reel. The water-proof spinning reel includes the
reel main body and a spool shaft movably supported within
the reel main body. A rotor is rotatably supported in the
reel main body and a seal member made of an elastic

25 material is disposed between the spool shaft and an end of



1" ~c3. ', ~ s :t k~<~ck si_dc cross-.sec~t_i onal v i ewof Llre r>1
rmr r~~r w 1 cic.l ci <cl ~oI~i<3. | vi~i t Ut W, W~nc3l ¢ <z:
;crntl y ut _Laolrc:~i on a lc.tt :,rd<_of t.lrercw !l Irl~37rl1l |I>c>ciy~

T o1~ lon S drbAQ AN RN SN i | R0 PO neS the reel
t E “th

mai n body ofhetirre spinning ree episte i%\h |tg. 1: |g.85 is a fragnentary

cross-secthﬁ :rviem/of a master gear of the spinning reel depicted in Fig.

1 onaslig y ‘enl arged scale; 10 Fig. 6 is a fragnentary, cross sectional
side view of a front poriion of, the i nni reel depic inFig. .1 on a
slightly enlarg &céfoeréa&}ﬁf Migh TY‘?%'E apqgt, ﬁsé?ﬁcg{)fft ﬁ&??é%tr}tonal
side-view of a rear portlorl O the sp inning reel depicted in Fig., 1 on 15
a slightly HHEHGRN s @Rt SERHQED SHIE I 19¢ o orHP 1SS IHRRED | VENT
OVERALL STRUCTURE A spinning reel in accordance with a first enbodi nent of

t he presentfrowentiening afesrtiardhdappeaiath a efeglempeipdady Rfgsthel and

2. Tile spinning reel shown in Figs. 1, 2, 3 and 4 i_s, relative to nost

spi nni ng r epining aregEl spiThmiwater-getodhatpimiaid wedalo iutldiddsothe200m of
size B fistrline, witty ttre fislrl ine caound about a spool 4 ,

d~scri _f ~ectedX maimaidy, deinkmber ~adapied ' flod rabrimgotion e tted 2 J 1.11C
1l ude:~ar_ec~l mi ol~c~03y ~, onot or 31 _)r<~ 11 s strtyo ni_cci

on the reelrg@i mbdadbcahmd Abexd YALSE Rtwddie BROdedh maiich a handl e
assenbly 1 that is rotatably supported on the reel main body 2. As is

descri bed igb%yegﬁ refietpdipdiel ow, rotation of the handle assembly 1 5 with
respect to the reel main body 2 causes the rotor 3 to rotate and causes the

Spo 4 to under §%q ti : i Fi AJ to
recgil%e the fish |enfe). ! ot or %%glréop%cg%liféur%péo%se%z%y&a%%llt portion
10 of the reel i n. bo 2 d is rotatable about the abo t4 axi s
A. The spool 4 ;Ersefd‘?{a%][%’ra%éeri%%%f aJsrhrkfoa b r%‘?c‘%ﬁrg‘?fflls ine is
wound, and s disposed, on front portion of the rotor 3 so as_to be
movabi e backiaF RRTH.bSHAT d145 B S REL 1dsiGe ] ShapRTRIBURE OF THE

HANDLE ASSEMBLY As shown in F_i%ia 3, the handle assenbly 1 is, threaded into
a master gdigmbgriis prred with rierendelingeportion having semi-

cylindrical shape, the first and second flange portions
15 ‘together define a single cylindrical shape. The seal is
disposed between contacting surfaces of the first and
second flange portions.
Preferably, the reel main body is formed with an
opening, and the member is a lid adapted to cover the
20 opening, the seal being disposed between contacting
surfaces of the member and the reel main body.
Preferably, the reel main 585& is formed with an
opening and a first flange portion that has a semi-
cylindrical shape. The member is formed with a second

25 flange portion having semi-cylindrical shape, the first



shown in Fig. 1, the handle assenbly 1 includes a T-shaped handl e portion
| a and a L-shaped crank arm 1b. The handl e 20 portion la is rotatably
attached to an end of the crank arm 1lb. Wth reference again to Fig. 3, the

crank arm lRndngleedps Flange peiiiiens/ogethlal Yefahel ansihgland an
attachnent portion 7c. A base end of the armportion 7a is pivotally

coupled to Tc@@.i%'@l%fircaﬁo%zliaﬂlé.7bTh-gh%p%%n‘?r.tntga‘i!é@mfuﬁ}@ﬁreiro'1n3931@@% a

cup-1li ke shape and extends 12 around a portion of the shaft portion 7b,

-1 ike shape a “aroufd '3  portit
ubstant al 15 cOSRERE S0, PReE s e b, TR heflle' BlBpBSe o

7b extendin eyond the end of the 5 attachnent rtion 7¢c.such that the
di stal end @“sﬁgpgaﬁ5ﬁpﬁbﬁuf ACES /) e&@@dﬁéﬁﬁﬁrtﬁgd deere§dar shaft

10. The shaft portion 7b has a r.od-shaped cross section. On the distal end
(toward theMaightosiVae agd Ehg Larsds angkke spyodkhilagger POXLIONSa first mal e
screw portion 8a and a second nmal e screw portion 8b are forned
concentrical |y ad® &ccondangsexwitdh Fath anoider pseecitr &if fdiee PF@S&Rorti on
8a is a right-handed screw (a screw that is threaded in when it rotates in
a cl ockw se idivesdtiionn) a Wed egegaed £1 5 pigind ngr mee lpdiori @ eienits.ng

| eft-handed screw (a screw that is threaded in when it rotates in a

count er - cl odkiwusiel diroac tenre)r itatathan teed iang espadieandt @r ridedn malim fbiodyt nal e
screw portion 8a. Accordingly, the handle assenbly 1 can be attached to

ei ther the dyhtheSisgamfindnadeaal maine Reber2prdcFs spiaWing) fédeds. 1 and 2,
or the left side of the reel main body 2 as shown in Fig. 3. On a base end

of the shaft; RAMHN o’ Bpddiatsriitd acgpAt R it iedmaArddiematia each
other. A bore 8d is formed on the flat surfaces 8c for receiving therein a

g!t\r/;E Fl_npczjr%@'\rlwggﬁﬂe\éq‘t ?4#?%’%13&_??0 @%E%rﬁiggnp'r?%otat}é}e_céﬁt ~| ed

proof spinning reel also includes an oscillation movement
mechanism for moving the spool axis back and forth along
the spool axis. The oscillation movement mechanism is

15 disposed within the reel main body. A portion of the
oscillation movement mechanism is supported within bore
formed on a rear portion of the reel main body. A seal
member disposed on the rear portion of the reel main body
prevents water from entering the reel main body via the

20 bore.

With the above water-proof structure for a spinning

reel, gaps between the moveable members and the reel main
body and/or a stationary member attached to the reel main

body is sealed with a seal member. Therefore, it is less

25 likely that liquid enters the interior space of the



Lo t.1r<' ;1 ~~3l t p,> t_~c~n ~J1 viat_Ir<e tvoL trio f3c. "1'lr,~ ar t
t .n~h;o~rrt_ por Lion ~Jc i ncl udc:~ a cnt.acL~_rrg trLoo ~u, <~ :,|~~zf
L c:over_ 9b, and a I mc:ssuu<. nrenben 9c. "fhe contacl _orrc~ t~ortion

9a delLi rresfashend ﬁééiaﬁﬁr@ﬁgﬁh§a§é”b@@%éé@ntﬂ@ ndPeashaf hefouera | eas a
cylindrical shape that encircles an outer periphery of a portion of the

shaft portigRe’Peb¥tmh $n SPEGFIadRAb £ {EQn%E§€1§H§f% ROhbEPN 7Rs dhe

pressure nenber 9c surrounds a portion of 10 aft portion 7b and is

| ocat ed bet¥§§31£he98%£§é ﬁ 18 €, 0{0&@9 pg%%%%fggf %QSRe at% Lyien 7b

and the shaft covér tac |ng por nent

portion 7c s fOr ~~~tlr e th ire flat 15
surfaces f3 ugflc? g“%fYaﬁb???oﬁfg% ﬂ%hwfﬁ%fntﬁﬂ sh%ﬁ?rﬁ%ﬁe?pﬁ%etannot
rotate relative t=.o the shaft portion 7b. In this way, the shaft portion
7b can be rﬁ?ﬁ?EQlB9lYotﬁ??bﬁt Ce hErQRaFhe cgheRseplg gRaLhaf/ t he shaft
portion 7b may be threaded into the master gear shaft 10 and |ater 20
renmoved (unVhpegledsifiohenpe hasretagbar ehathelbapgleoiat impreyed;re

strait cover 9b. |I~n end of the strafe cover 9b extends around a tubul ar
cover _ 19b Alpai Binceppessclignidhentert theaintebbdy gpace;|tkereressure
menber 9¢ i:~t nl~ul <~r i rr sf~at~e anci i s 2~ coup | <~<f Lo Line slur
f t_ I>ort isoarréfiunctionlin deposibtsaChéfil whenulliquaiké dries.y 1 ~I
[1l1oV<1l)1l<~ mt_h m~:~I>c,mLo Ltic :>ltaf L I1> a:~i ~ dc.s~ritc~ fm
t.VVn1L~LMFAcbbiHinglyr~ﬂheﬁé dréefpier-deposles Ntrappe@ob8twsenut . acl . a

t _fo~ yt.cil <1<d~~~ :~Wa l t_ 1 04.~-Im~<. t Wa lnt~di <

”*Sclb||)|yEéakssaﬁB_Beﬂﬁeéﬁ £b1LEPY. C' th8YefOLE; |sﬁo@ﬂﬁ§és§<6fy|~eny of
Ltl e siral porLiort 71 between ttie pressure nren | ~er 9c and the

contacting 98£5t98n9af0£néhﬁa§@fét FOVRE leﬁﬂfﬁ& fegﬁ pkate springs 9d

that are arranged-as two pairs of ate spri ngs urt bet ween the
contacti ng @8£bh89n§8 and the plate springs 9d a masher 9 is di sposed
encircling e~ shaft portlon 7b. The two palrs of plate springs 9b

tact h ott { t hand| mbly 1
S attachod (o (RBSRESEER GERT: <RATPCES: | RESERESs SHTPHOE oA ar o conpr esced

between the_gressure. Ellﬁe 095208 1L58nbeShen: 0P BUSni G LR PEST N0

15 apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings where like reference numerals denote
corresponding parts throughout.

BRIEF DESCRIPTION OF THE DRAWINGS
20 Fié; 1 is a side plan view of a spinning reel in
accordance with one embodiment of the present invention
" showing a handle assembly attached to right side of a reel
main body of the spinning reel;
Fig. 2 is a side cross-sectional view of the spinning

25 reel in accordance with the present invention;
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15 (the plate springs 9d biases the pressure nenber 9c into firm engagenent
.with the master gear shaft 10 thereby preventing the shaft portion 7b from
becom ng-unscrewed fromthe master gear shaft 10_ Specii=ically, the
bi asing force that urges the pressure nenber 9c agai nst the nmaster gear 20
shaft 10 Helps to retain one oL the Lirst nale screw 8a or the second nal e
screw 8b in threatiéd- edgagene? ki tH Y h& ST Teonidingg threads itheLlie
master gear shaft 10 _ Its well, with the plate springs 9c under
conpr essi on, “iP heh tont het'il ng eport oo '9a "TuwoLll~en t, dik: dwnd] c—-as @ity
suufa<vc of 25 t_|~e ~zr~m pooLion ~lo :~acl~ Ltnt~ L1~~~ mm 1>o0t.ion 'la
~:~not | ~.allaabie ¢o pivot tabodt: the tpicn:8el Waem thelyhandl e assenbly 1
is to be renoved fromthe master gear shaft 10, the shaft cover 9b is
rotated to | oosen tde thieadedrengagenent pbetypeen ihe shahbdeer tiier, & b
and the master gear shaft 10. As the shaft portion 7b begins to becone
unscr eyved (Ltm@rmﬁdhamonbapeom@hersgﬁﬁhiﬁaaﬂee@deg%Lehati% $91J ngs 9d
expand and are no | onger conpressed, and the contacting portion 9a ‘becones
separated fromthe shaft cover 9b. The contacting portion 10 9a al so cones
out of contact with the end surface-of the armportion 7a of the crank arm
| b. Accordingly, the crank armlb cap_easi|l i vot about the pivot pin 8e.
When the handl e assknbfy™3 ?SE%%?%éagﬁrYncﬁésgﬁ?é?Fﬁan? eVef¥r PlcBver 9b,
t he contactin ortion 9a contacts the end 15 surface of the armportion 7a
wher eby t he e Hi¥erfbl yt1Si SPHRELIRebCF giaPictRdantaF tdchiefP State
where the crank arm 1lb cannot pivot about the pivot pin 8e. Wile the
handl e assefdiyghtlivs ethargrd 12 1he naster gear shaft 10, the plate
springs 9d bias the pressure nmenber 9c 20 towards the nmaster gear shaft 10,
wher By the attadHrgent6 ofs thef hagmtetassendbiegss sect henahss edegeaewshaft 10
does not cone | oose easily. Structure of Reel Main Body As is shown in
Figs. 1, 2 andr®ntt pemeein nef nclwdyp hibng nodaeldedemicteed bodyiga andna | eg
2b. The reel body 2a -

a slightly enlarged scale; and

Fig. 7 1is a fragmentary, cross sectional side-view of
a rear portion of the spinning reel depicted in Fig. 1 on
15 _ a slightly enlarged scale.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
OVERALIL STRUCTURE
A spinning reel in accordance with a first embodiment
of the present invention is described below with reference
20 to Figs. 1 and 2. The spinning reel shown in Figs. 1, 2,
3 and 4 is, relative to_most spinning reels, a large
spinning reel that is able to hold about 200m of size 8
fishline, with the fishline wound about a spool 4,
described in greater detail below. The spinning recl

oy : . .
25 includes a reel main body 2, a rotor 3 that is supported



16 has an opening 2c on a side portion thereof (the opening 2c is open
toward the |eft side of Fig. 3). The leg 2b has a shape resenbling the
letter T and is shaped to connect the reel main body to a portion of a fish

rod (not 5 sSNOWY -rddie mfth Hody I HBBEL odh tdeid exel(fm}iy 2p, itHegral l'y

therewith, and extends in an upward direction therefrom The opening 2c is

shaped to r%i’/ell’a Addéej Wle‘%d%%%ﬁ@tﬁlmgggig hed felpRi n body. As

shown in Fi I'nsi ere1s ~ 10 a space for nany

el enent s [ | he I The ce, Wt hin el body 2a
IS accessﬂ%ﬁ%&o%iﬁtﬁ%%%ﬁwqﬁ ?hﬁﬁ%@%ﬁ@ffﬁ‘fm n the
space within the reel, body 2a are rofor driving nechanism3 for. rotating
the rotor :ﬁlf‘?‘ﬁr‘?eerséﬁﬁs%ﬁt obe_L%Sow’r olfcgrt"i“b*'f”bfo h%hef'lg}ﬁﬂ‘gleasassﬁﬁﬂ‘%lﬁ,l and an
oscillating pechanism 6 that noves the spool 4 back and forth al ong the

axi s A sucWiHhtresRedt i i the (FRRL JiM)PoRY HCakiedriiig XRkMd Jrtdund t he
spool 4 by rotation of the rotor 3. 20 As shown in Fig. 3, the opening of

t he reel boeRtake jand|ausesintheespeel b o [undergmersdllathions d menber 2d
is fixedly connected to an outer periphery of the opening 2c by bolts. On a
peri pheral pbrng cdrhefaxie peEniqg 2r,im érder dcgasketidd e appl i ed as
shown in Fig. 25 4 in hatched shading, to seal a gap between the |id nenber

17 2d andfidiel openi ng 2c, thereby preventing liquid fromentering the
reel body 2a and contam nating the noving el enents of the nechanism

therein. It shoubgle bey@ppreciateskd fahly eupsdched spadi febrt fbB:idn S

representing the liquid gasket 80 is not an indication of a cross-section,

put r@ther 4f @l INEULAHAON dqy N2 ArdULS SoSkEdp D abadt thelisua 1St

fl ange portion 2e on a front portion e reel body 2a. The first
fl 10 ' | i - i ' ' th
words i s aplrionee SRS YriElefatl (s J e SaPhndtal N
ti 2e ] t he. . and. ext f ' f
P o 22 S AT, RS Eln SRR A0 XD, (SIS S bosas o
portion 2e 15 ang the reel. bod Za}.é The _second fl ange porti onl?ﬁf has, a
seni - cyl i nd?? Al FEHED LU npF etRe LOLOT i AcR? dhak RE tFOYaRLs %3 ge

portion 2e. A one-way clutch 51 of_a reverse rotation prevention mechani sm
50 is fixed®?d tHELR (RICH MR pdlendnthe %K Becond flange portion 2f,
as shown 20 in Fig. 2. The one-way clutch 51 allows the rotor 3 to rotate
in ok direécti orSTRETRE\QItBHE HEANREBrASSEMBIY rot ating in an opposite
direction. As is indicated in Fig. 4, the second flange portion 2f is a
separ at e nenber As oghowre imefigpody, 2ehantamdkesassemdsbleakbyis othyeaded t he
various elements that are retained

into a master gear shaft 10, as is described below. As

shown in Fig. 1, the handle assembly 1 includes a T-shaped
handle portion la and a L-shaped crank arm lb. The handle

20 portion la is rotatably attached to an end of the crank
arm lb. With reference again to Fig. 3, the crank arm 1lb
includes an arm portion 7a, a shaft portion 7b, and an
attachment portion 7c. A base end of the arm portion 7a
is pivotally coupled to the shaft portion 7b. The

25 attachment portion 7c has a cup-like shape and extends

12



18 within the reel body 2a. The configuration of the second flange
portion 2f is such that the naster gear 11 is closer to a front of the
interior of the reel body 2a than in prior art configurations. A water

repel lent sgabuld 8 pBEEih 8% ehassthﬂabs£t§bn'$bd'§90§§dd@§c§yﬁéaces of
t he second fl ange portion 2f that contact the first flange portion 2e and

the 1id membgr ZQaté@ EQF | Befbd. 4rnbhgc¥ALA e£€p§¢kﬁgéns?é' i81 1s

di sposed in a denm-cireu shape on a rear surtace e second flange
t 2f 2d. . T L ent 1, 81 I
gfgpgggd ongga Egg @EgtcggngﬁgP??hgle EE ®t P ﬂSE Bgf%fgﬁ e%*ﬁ okZ-aaio
lutch 51 h di .th | i nder def
goﬁb?nationgﬁF Fﬁg%geng i%ﬁﬁ néggﬁﬁgfpgﬁbgéoéadggﬁeggégg dgg?ange portion

2f. A_tubular seal ring 82 made of an elastic material such as NBR is

di spoSed ona§ﬁ36bméﬁtpEPFEh@ﬂy76fSPﬁb thatwahpecfistalsendnatt hlefirst and
second fl ange portions 2e and 2f, as shown in Fig. 6, such that any outer
peri pheral abagapporbinad7gnishehuaedadyintqttheSmaahdrtgearisbafand second
flange portions 2e and 2f, along with a gap formed between the one-way

cl ~ch 51 andothe first and second flange portions 2e and 2f are all seal ed.
As shown in Figs. 3 and 5, a cylindrical boss portion 25 17a is formed on

one side of the rhel shady Bertioward hhe a9rod=shapgkd trozs>settiofl t~'i-~)
.~) . 1'lt~ boss poa-t. pots 1 la3 ex tends r o;.anr ci 1y ~~r~1t

it ~ ot |~Onrthe<d1éthICéﬁHy(ioWakdOEhe>PQEHE B8ille 5f0Pig. 3P<5ﬁ>tﬁer500 1

(>a vrh ~ ~1~ :gin[>[~ol | :~ coo<~ cm ol Llic~ n;ast_encl<,~-m:>f r f t.

()10 hrrobhE@tlgéfglon 7gor5 forkt-hbrel §créw 889;18h1~ t%nb”h' ~ cl

nmMmWAén > opposing th ~0s~ portion 17a, an e l1d nenber

?_d fixed 'gﬁggﬁdTﬁsmgngczgw bBE: RORSeBOLLLOBokfB20EnBERE R 19N AED are

axially ali oSS por

axially next to each other. The first male screw portion
8a is a right-handed screw (a screw that is threaded in
when it rotates in a clockwise direction). The second
15 male screw portion 8b is a left-handed screw (a screw that
is threaded in when it rotates in a counter-clockwise
direction) that has a larger diameter than the first male
screw portion 8a. Accordingly, the handle assembly 1 can
be attached to either the right side of the reel main body
20 2 as shown in Figs. 1 and 2, or the left side of the reel
main body 2 as shown in Fig. 3.
On a base end of the shaft portion 7b, flat surfaces
8c are formed parallel to each other. A bore 8d is formed
on the flat surfaces 8c for receiving therein a pivot pin

25 8e which pivotally supports the arm portion 7a on the

13



extends both inward and outward fromthe space wthin the reel body 2a for
-supporting a bearing 16b which further 10 supports another end of the

master gear shaft 10 (on tle left side of rig. S). The boss portion 17a of
the reel body 2a is covered by a shaft cover 19a. however, the shaft cover

19a can be ggppved,and,f, hen)handln(a ATRETN ﬂo mey, bﬁ t rﬁ?@?ﬁw Lo &a{‘&rh

mast er gear shaft 10 vi a the 15 openi ng define e bearlng 1

t ubul ar cov e pl |th of the bos ortions 17a or 17b
on opp05|te€é|é§£ gFX E Py VIOEOJ% “ &ébeﬁﬂﬁﬁb dﬁon§ﬁﬁlch side of the
reel body 2a the Pandle asse Y s agtache (i.e. for a |left-handed
20 user or a right hahﬁéd‘UéB DOY L1 PPe Ty iHe Pdéové“iﬁﬂ'bﬂéVéhts wat er
fromec>tering the reel train body 2a. 11s shown in rig. 1, the shaft cover
| 9a and tubfPar! ¢over - | 9b-Arbloval Chredbherdd Fobt cadapted b de %oupl ed to

el _ti~er loss [xwt:ion | luand 2'li~ 1~y i.wo :;nx~l 7 |~ol t. ; 19r.
1~ sanhQCQOﬂtﬁ<tJchpﬂ¥eloh>&@ydBalﬂﬁs ﬁBICDd|SMmfaL dixmDd oo f

~l<~1t:~ 7?0 for nx)ci ~l~ t.lr an ov<~ | ncc~~~;:~ 17c for attachment of

<'i tl)ci tafm:porhish Ya.<;‘mne1591@ft toler~9b, Wik<ar cglawdi'iclalCf ~.

~ Vet (Lt (et O i b= ) 1 ()IZ )1t 1 v t3() tif, <. 111 ~Pd-

1 °.t1 11 >sidgOWhdt dehcirdlds . ad outde ﬁ gne@ynby al p8rBehr 3 _sm 5 5
includes a master gear 11 to wri.ch the handle assenbly 1 is

non-rot at allhe/ siat@GHEE: VbR mebarasiarspsaédsgaéztlﬁﬁmaih@heogﬂaﬁ@ri ving
mechani sm 5 al so includes the pinion gear 12 that |eas gear teeth engaged

wi t h correg,%mster Aear 'ft Iné%sogmi Wi € @@%&frg&ﬁd? &1B$9tA8nSB<fm in

Fig. 5, gear udes t e nmaster gear
att gghment porti.o IIa nIe rall wth,t he nmast e ear shaft 10, and
thquéar Ser® 1 &gfadh’gly é%hpf?ﬁ Oc?%%dg%%?w%??aéﬁgeﬂFtEBrt|on 11a.

15 ~ The naste ear aft 10 is a hollow nenber nmade of a stainless stee
mat eri al . s°fof f%é)orﬁfs]toer} atrileskfafalftid)(alf%l?%ta?aﬁwl &hpported by
t he reel body 2a and the lid nmenber 2b via the bearings 16a arid 16b. The
beari ngs 16&2did cPei¢rar® + ot ary. beari n~s~each having an 20 inner race 20a,

an outer race 20b, and ball bearings 20c. . Syeal rings 18a and 18b nade
of wn el astic fililce cicalta Uty 4% INBRar%s difsgdsed adj doemt Loott henont _e:
peri pheral

7c 1is formed with an opening that engages the flat
15 aurfaces 8c of the shaft portion 7b such that the shaft
cover 9b cannot rotate relative to the shaft portion 7b.
In this way, the shaft portion 7b can be rotated by
rotation of the shaft cover 9b such that the shaft portion
7b may be threaded into the master gear shaft 10 and later
20 removed (unthreaded) from the master gear shaft 10 by
rotation of the shaft cover 9b. An end of the shaft cover
9b extends around a tubular cover 19b that is supported on
the reel main body 2.
The pressurce member 9c¢ is tubular in shape and is

25 coupled to the shaft portion 7b but 15 rotatable and.axially



surface of the master gear sfiafi 10 and axially outward fromi_Uc int er
.rroJ ya<:~~ of LImuc<~l 1~0~3y ?<a, t.loJ inoc~r~ ?' , mice ?Ca arrcj
t.lo~ c~W~~r c <zc<~ 70f of t.tr~~ I~<~~ro r n~J:; | (,0 <~oci ~I 16b,
respectively. The seal rings 18a and 18b are washer-1ike menbers, 5 LO 15
tightly retaimed winin Jsegt(,(cxou@(al ng. ecesses;, 18¢, and 48d. -yhi.gh are
formed in the Iid menber and reel body 2a, respectlvely axially outward
fromthe b ngs and e uses. of the s Qupl i recesses
18c and 18 %(Iétlf?erjr i“u‘ses of Eg gfeal??gL ngs" 1%’0 g '"ﬁ%b)gargogprg I8r than
out er radi Eies of the beari ngs 16 qd 16b. Axial lengths of the. seal
coupling r Es8ES 8c Yrd 188 'ar € 19 ght T v ISmal T ¢ hdRe TR EknésiBs of the
seal rings 18a and 18b. Inner peripheries of the seal rings 18a and 18b are
di sposed adj-aceht:dt dlsaall Ssur f acdd A0 EHd 11Of H1gfCfhe halst@rsiyght shaft 10.
Quter radiuses of the seal surfaces 10e and 10f are snmaller than the

radi bses obotheopor/ii dwetefcdrhd iy gerr shafitbdi) Yhatndophact s t he
bearings 16a and 16b. Small bolts 18e and 18f are threaded into the boss 20
25 portionsohtacandgl pbredomactd rg tthe cutert races 20b dietdeabeardomgs 16a
and 16b. The small bolts 18e anad- 18f through the outer races 20b force the
seal ringspl8acanpri8lhsi BLO thiatmagrgage®ifedd ddte Redts coupdifige r ecesses
18c and 18d such that the seal rings 18a and 18b seal outer peripheral

portions thgreabsW t Bayt 1ot atjurg el i Hhe Jmstari o shall df.amince the
seal surfaces 10e "and 10f have snmller radiuses than the bearing attachment

22 - Ur EpdCBack %gf o185 uhahdiele fold '%poseof e%%air€1%5<acc~'~ 1

o<~ an<j I'rer
g Pfeceke el A bl 57 TS o 7
tterely excggggc{ egch gtﬂérhgtrozteg %erlpherles thereof When the
handle assembly 1 is attached to the master gear shaft 10
the plate springs 9d are compressed between the pressure
member 9c and the washer 8e such that the biasing force of
15 the piaLe springs 9d biases the pressure member 9c into
firm engagement with the master gear shaft 10 thereby
preventing the shaft portion 7b from becoming-unscrewed Lrom
the master gear shaft 10. Specifically, the biasing force
that urges the pressure member 9c against the master gear
20 shaft 10 helps to retain one of the first male screw 8a
or the second male screw 8b in_EPreaded engagement with
the corresponding threads in the master gear shaft 10. As
well, with the plate springs 9c under compression, the

contacting portion 9a fuither contacts an cnd surface of

25 the arm portion 7a such that the arm portion 7a 15 not



Sradially outward direction, the seal rings |f3a and 1Bb rnay stil

provide a reliable seal. hlso, since the seal coupling recesses 113c and

| t3d have smal |l er radiuses than the outer races 20b, thrust forces that are
applied to t59) ey igimdlébANd D FaDh die, directly supported by the reel

10 body 2a and the Iid nenber 2d. |I~s shown in Fig. 5, the nmaster gear
shaft 10 is formyghdif the Hdrdle UL P & 8 1 FldRivd Bl Saeca
portion 10b, a second roug ore 10c¢, -and "a second EeA sCrew portion

| &d all forned .concentrical id,15 axially aligped in the abqve recited
order from t1RSYF e cFélac#ellgiadg. q:zf"? @qlahtg: I%q‘fe%i Lo rﬁtgaq;eép e second
femal e scre ortioqllo q$ens to the left end of the naster gear, shaft 10.
“fhe axi al %9348d (SRR LeEween Lhg el iBRTY Yhe sanme
as the axial_ 20 Iength of the second female screw portion 10d. The first , _
t hr ough bor /B GEhdshey magtRy gepy whaft ph t idse e dhprflemaret n elp
portion 10d, such ttraL the second male screw portion Bb of tl',e shaft
portion 7b deegires itondmaomal unsgmawad t (urividaded ) 'fron the magted enur7 a
:>cneva Imt_r o0 1 Ar i :>i_onnted w1t It r. i gin -ftandecl scr ew
t:1troad:; (geam dhaft vi0o tthe datd .dpPihgs fId dxparid &t ewrepard i on 8a of
the shaft portion 7b can be threaded. The axial length of the first fenale

screw porti arordly isongpriefdd, | anyarnd hesht e Bid ghoteith D Hfbddamdd r st

mal e screw portion 8a. The axial |length of the 5 second through bore 10c is

substanti al |é’e_{;%]aﬁeat%imf1?&n thee sttt | &ph af, thend IdtcdATBlE SoFEsn

portion 10b. e second through bore 10c has a | arger dianmeter than the

firstyqenal 2 LAY RS é&%@%ﬁ%&&éwt%ﬂf fid And® Er LS W PAHd On 8a

can be inserte ret hrough. e second emal e screw portion 10d is

threaded wit ft- SC h , . Lnt i ch e 0 rew
portion 8b 04}1{‘ %érs'%lch?eﬁ%r?# %%bég%ﬂéb%fﬁh%%%o%mﬁ (rﬁlsggc%leapﬂg
outer surface of.  .the naster, gear shaft 10 gre f] at surfaces 1 f or.ned
varal ol to SRHALH RIS T RHRdRIE e YL hdiTy ST of the
gear attachment_ portion 1la. Theia;ar attachnment portjion 1la is formed on

the flat surtahdke @RFemRigyrhils WMiepdek in by rotating the shaft

cover 9b, the contacting portion 9a contacts the end

15 surface of the arm portion 7a whereby the handle assembly
1l is retained rigidly in an attachment state where the
crank arm 1lb cannot pivot about the pivot pin 8e. While
the handle assembly 1 is attached to the master gear shaft
10, the plate springs 9d bias the pressure member 9c

20 towards the master gear shaft 10, whereby the attachment
of the handle assembly 1 to the master gear shaft 10 does
not come loose easily.

Structure of Reel Main Body
As is shown in Figs. 1, 2 and 3, the reel main body 2

25 includes a reel body 2a and a leg 2b. The reel body 2a

16



master gear shaft 10 by press fitting the master gear shaft 10 into the
gear attachnent portion 1la or other 20 neans. The gear attachnent portion
1la is made of a zinc alloy, which can be nolded integrally with a

stainl ess alnaey @pYdehinfhedN aAlshiaeh Pt ke ithetebl (the WiRhihdoss
portion 11c and a flange portion 11d. The boss portion 1lc is fixedly

coupied Lo 10 By, deRarddte 32,20 ¥ daSEiifeq )ah0MRe TG Bange

portion 11d is fo on an outer periphery -of t'he boss portion 1llc.
The gear ne 1 .S t I l.eqd .t Q e fl ange.porti 11d by a
plurality o %{)Iat s]?l??sp.e %%g%é‘%;la%e%g lf%%rsaga&ds%ssﬁﬁfgfﬁ%oer made by
forging an alum nuymallqy. .5 Therefore, the gear. nenber b.is relatively
light. The 5@5’}’1%&9 fyfr?ﬁ H@%S’?d& di%s r?%rt‘ﬁlé’ﬁ‘ ffeaaﬁstrhé:%éém&ear
portion 11f. The disk portion 1le is non-rotatably coupled to the flange
portioh 11dSPAYE Y-acdPFedePdtt it IPrmeds omg ey &l Red¥udd peri pher al
portion of the disk 10 portion 1lle, and is adapted to engage gear teeth
formed on t HAYHgnadAd ygddereNithy sslvextendsg im an wpwand cHrpsdrion is a
t ubul ar nenber di sposed extending around a portion of the axis Ain a
general | y cartardifnoar.t i Gheofopemedngeelc iedyshapedii® Yeqeivieom ddar 12 is
restrained wthin the reel body 2a agai nst axial novenent along the axis A

but rot at es mexdsr @dspdeEredyaicl oBingA threomteglomnialion bbdy .of t he pi ni on gear
12 extends through a central portion of the rotor 3. The front portion

12a-is fixed to tae gkl ih BMAA Yt ixEide0 thee fiidll Hdvdieda khdre rig atably

supported by the reel body 2a at two spaced axially spaced apart portions

via heari nge M &ok4 bhadye H1AdM@ YehiHE &%l %@éra§5_n@3f}ﬁ'?ﬁssms .

conpl etely through the pinifon gear 12. The pinion gear 12 is fornmed with

gear teeth aiiAGsAaM Wdin AR el By % e JBsRedIRAG thetnd Turther

engaged with gea
opening 2c by removing the 1lid member 2d. Within the

space within the reel body 2a are a rotor driving
mechanism 5 for rotating the rotor 3 in response to

15 rotation of the handle assembly 1, and an oscillating
mechanism 6 that moves the spool 4 back and forth along
the axis A such that the fishline (not shown) may be
uniformly wound around the spool 4 by rotation of the
rotor 3.

20 As shown in Fig. 3, the opening of the reel body 2a
is closed and sealed by a 1lid member 2d. The 1lid member
2d is fixedly connected to an outer periphery of the
opening 2c by bolts. On a peripheral portion of the
opening 2c, a liquid gasket 80 is applied as shown in Fig.

25 4 in hatched shading, to seal a gap between the 1lid member
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teeth on act i nt_erned~ ate dean 23 of all OSC _17 ati ng n~<~cvlt~to i:~m
(~, ~lc;:;~t tl~<ol t r~clt o.tt r~r ~lc~t.<Zi | Wclaw. 1t0°J At
5JIRCJ (JRI' T~s sttowt t rt I~ ~g. 2, i=lte 1-otor 31| Ilcl udc:> a
5 cylindricalg apar then openfingedct,0 theeebyNpe@veadingldiquiasttrand second
rotor arnms 31 and 32, and a bail arm 40. first and second rotor arnms 31 and

32 are formag @i ifigde neOileedNpodly LRC andl odithatdhakenly ¢Re3Movipgsed to and
parallel to each other. The bail "arm 40 is a nmechanism 10 for guiding the

fishline O”etl%mttelﬂ‘?:ssggfolatrr]% ?%c‘hla%irsﬂlt %e%e[ﬁxt.gtng%?)gﬁi’;ﬁtldt g spool 4. Tite

cylindrical portion e rotor arns aré made of a materia
such as an alum num,all oy, .and are formed.integrally.together as a

one- pi ece uﬁpp;gglﬁFgﬁtgﬁgﬁtFif b@FF%&ﬁEEPagﬁggléncéﬂﬁnd ical portion 30 is
non-rotatably fixed to the fraont portion 12a of the pinion gear, 12 hy the
nut 33, as JEPLESERFiRgotde Alﬂ8ﬂér96§§ﬁ¢n@°335i§°FiFPe&n9é%®§éﬁntﬁ nut 33
and the spool shaft 15. The outer race of the rotor bearing 35 20 ~ is held
in a recess d FLOBSHECTIPN afytt Fathexeds: age ipdicptipa wdathsy 13gyuigd
fixedly nounted to the--shaft 15. Af seal 34 is fitted into a recess in
the nut 33 wgastkets 88%i al |y outward fromand dianetrically 7_arger than the

~~ recess font Ite i~eaui rtg 35 . Alocki ng c~yo 33a i :~ fastc~rted °
| ~ ~, over the rtRilg. 3 3hows lat tfd risit- Gllangewplort iand 28’ fermedt iom a t. | tc:
;c.zl _3A _2G I~ 1lrc)rlt wr7J 41 .is iontd orl n 1 norlL 1)ot_t _ion ol

_llc ciy> Ifreint partioh) off the) @e¥. body) Qa.: ~Theomtirdt) F14dge © [orln-c3
rlawt.l alp<jut. ) rl of t Irc~1norm 4J<11141. "filelo);~ ~
yor ito. i O0Qottidnlze qerlerdlnyolHa@ la lsedli-ey1kn@reah %hbrfet,_b%:irpen_t _el
t Ilcr ool . "I'llc~ LrorlL 1)onLl orl 12a oi= the pl1110l1 gear 12 arid
title spool oilhedl byokaseNiseRboirdanah &1 [0 VG g0 i@liel lig Bpperortion
42, such that the pinﬁon gggF;12 I's no -;%@g?gglf %ggslgd té'the thr ough

bore. A revaise g0t IR LY TRENAIABRY oh the reel body 2a

[
0
1

and extends forward in front of the opening 2c. A second
flange portion 2f is fixed to the first flange portion 2e
15 \ and the reel body 2a. The second flange portion 2f has a
semi-cylindrical shape and completes a cylinder shape with
first flange portion 2e. A one-way clutch 51 of a reverse
rotation prevention mechanism 50 is fixed to the first
flange portion 2e (and second flange portion 2f, as shown
20 in Fig. 2. The one-way clutch 51 allows the rotor 3 to
rotate in one direction, but prevents the rotor 3 from
rotating in an opposite direction.
As is indicated in Fig. 4, the second flange portion
2f is a separate member from the reel body 2a and makes it

25 easy to install the various elements that are retained
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10 diéposed ~-rithin the cylindrical portion 30, adjacent to the boss
portion 42. The reverse rotation prevention nmechani sm 50 includes a one-way
clutch 51 and a switching nmechani srn 52. The one-way clutctl 51 is a roller
type one wayithtihcClhel Irkeell, bd#%C24.arhknaehfigaeabianwBircihes seebntot at abl y
-, 15 coupled to the pinion gear 12, freely rotates. The sw tching _
rn?Chan'3n|fi&n@@'FQEQipthfOEQ'@@Ehckﬁh%htﬁé Rekweenganraghi yg state, in
which reverse rotation is prevented, and an inactive State, in which
reverse rofgihoRy 8 al l.auad o20chss 1HLRWRL b Eh rfe1apshgeys ¢fapmde of

a stainless alloy is retained between the 1 nnefr race a an 0SS

POLLL 00 92,81 P LOEEoRecheblSoRheVa, ks, eblhdeheoibga bl o7 | e

| lavirlg a arge nete S -

DO~L I OLL 4 .~1), =l1ld1Cll S 1~.Dal~L | oft 4 3<' 25 <~xL=ntipllg
t 11 ~2m ) ~PReenRE a%'fi@SF&ﬁcTa$FEPE&<LF_§FﬁP?FSFLPBnSH§£HF§SJPf tB&upl ed
Lo an outer peniplrery of ttie hors port.ioo 9?, W~ _i c Lt~c annv 1 <!
a~uct eu poPecPhgofiaBge portigy: 2f sbatt centartnkbe Taget flandg arid ttm
tai nion geao |l 2 . "1't~e cti sk t~out_p can 13c t_tiat <;ommecL., ttie

| ar ge t~ort PP&lisBa2gnand. the 3did meBbesr 2den A81sheowdi §poféd-bdvwele t he
boss portion 42 and the inner race 5la. A shaft seal 85 having a lip is
ret ai ned onwateromepedidiendn sefalt 88 dsedisyposkedt dh al sefiieclirpudamt act s an
"outer peri_ptieral surface of the |large dianmeter portion 43c 10 of the

sl eeve 43. Shape bhe adirglarpeutrifaredds ithediseponad fhahyeepoliéoho2s portion
42 and the inner race 5l1la, it is unlikely that |iquid can enter the

cylindrical raeigr the (Hddmembeirhnaugh tacgan tker FegdelnehiRe se@nes1paki phery
of the sleeve 43. Therefore, by sealing with the shaft seal 15 g5 an outer

peripheral gukbags spostele obl aa¥gatds thatl eodeastNeheCRie¢st! #ikdget he reel
mai N body 2 through gaps around the one-way clutch 51. The sl eevé 43 all ows

a precise positi;ani gg of the shaft seal 85 relative to the rotor 3. Wthout
t he sl eeve %%, %? t?e rotor 3 is offset 20 fromthe strait seal 85 while

the rotor is coughgdehg UG R1BeR 95°hab%a bhifesBaLteagBhasly eamnot seal

the cylinder defined by the combination of the first

15 flange portion 2e and the second flange portion 2f. A
tubular seal ring 82 made of an elastic material such as
NBR is disposed on an outer periphery of the one-way
clutch 51 and the first and second flange portions 2e and
2f, as shown in Fig. 6, such that any outer peripheral

20 gaps formed on the one-way clutch 51 and the first and
second flange portions 2e and 2f, along with a gap formed
between the one-way clutch 51 and the first and second
flange portions 2e and 2f are all sealed.

As shown in Figs. 3 and 5, a cylindrical boss portion

25 17a is formed on one side of the reel body 2a (toward the
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F3y "uti.l.izing the sleeve 43, the slralLt seal 85 can be rnore Lasily
"posi.Li_oned relative to tt~e rotors 3 such that ttre slm-t_ :;ea7 t3J
c: <111 5<~<31 pr~op<,r7y. 1~;~st ow i nl~i gs . 2 and 4 , t.h< uecl
~l~ody ?a i trc-1 ude:> 28 il . iMLt,dll _11C ril(; CtIiIIII_SIII 52
totlili. thilg a;dWal)Gg. Sthill g = LGy s S~r stI|I f
t. 531 :~1) 1 vot. |It)7g§ OOUR)I é%élnff tpof P“clé(l (%&ﬁ a :~<)
[ (%Il [ 11 1 II|ICt 1 VC

I

t

1.0 D2 i), ()] ) i

)(] sl t.]1(“'1|‘| )131‘1131'““”g 'D’ &cg ‘7“\/% 9& é@ PPOEy Y, 2abcag Mo |
1rl ~~j ()1k i l 3% 'H Sflc | t 5 53 teas a stopper
handl e 53a, ﬂ ft’po”ﬂﬁ&n 53¢ GPiidC4 &BhlbﬁrffanSGb STRé tst Opper
handl e 53a pr 01~~ts in arearward direction ttlrough "she reel body 2a. The
st opper haidi®d ''53a g f iIxddl yleohhlect ed! pomteoshabt 538. mFhbecadporti on
50c is fixedly coupled to a front end of the shaft 10 portion 53b. An

O shaped r CPRFOSGIds tivstlglded>ont tdie Ehaftapdrviom 68b, 1 atl aanbaward
portion relative to the stopper handl e 53a. The O shaped ring 86 prevents

| i qui d fromiastiedinnghicherasingralm, bddy 2as$ hvatighogapsa thad paysexi st
around the stopper shaft 53=A front portion of the 15 cam portion 53c
contacts theroienway bClauteChn:5k1130 @i diesM tale thes HNssMeyo ! High 51

bet ween the inactive position and the active position accordlng to piyoting

of the stoppeengbahbbth3.inSERUCEURE St Q8 LA] Yt

shown in fig. 7, the oscillating nmechanismG |nclud a threa ed sﬁaft 21

di d b el aft, 15, 22 adapt ed
to move baﬁlﬁ@%”nﬁg%f?hagﬁnswﬁtg P8 SEF b Rt i ra t o

geagy 23 f ant eIId 1.Ltle tllr caded IIaI t. 21 . |1 rear’
erlg of th%é§8?%r efl e§| aFtO% e DAFSET 9951 ¢ §ﬂ31?6¥4F”b6ﬂ“b ~~
m t.lte tfeggl g 2~ | ppor | e 2 Lltai i s fonnecl can a,
rc:~sr Ixmeoi %fO£IF&g I 8 OF& Oprti.og™ dUppeW themrgelcl m
:>eWecl by a pressure i ici f3 3. 11 ~>1 anrtr :scat, hacki rt<i

2a 1s covered by a shaft cover 19a. However, the
shaft cover 19a can be removed and the handle assembly 1
may be threaded into themaster gear shaft 10 via the
15 opening defined by the bearing 1l6a.

The tubular cover 19b may be coupled to either of the
boss portions 17a or 17b on opposite sides of the reel
body 2a, depending upon which side of the reel body 2a the
handle assembly 1 is attached to (i.e. for a left-handed

20 user or a right handed user). <The tubular cover 19b
prevents water from entering Lhe_EFel main body 2a. As
shown in Fig. 1, the shaft cover 19a and tubular cover 19b
are oval members, both adapted to be coupled to either
boss portion 1/a and 17b by two small bolts 19¢.  The

q . - . .
25 surfacce of the reel body ?a atround the boss portion l7a 1s

20



mernmen 8| is clisr~oseci orr a rear lort>>on of _ Lttc reel f~ocly 2a to
prevent liquid fromentering inside the reel main body 2a through a gap

bet ween the pressure lid 88 and the reel body 2a. The seat packi ng nenber
87 is disposed between the pressure |id_88 and the rear portion of the
reel body 2asoapéd &ifiixed v,woupled 40 the fearapofdimm ofot hei dlereel
body 2a by the pressure Iid 88 which is fixedly coupled the rear portion of

the reel body;2a, by @ spgll, QOJt(§9t}IhelnemQ“pqnthn of;, the reel body 2a
is covered by a protectlon cover 90. The slider 22 is novably supported by

two gui de 15 shaf t ar i r.al e. t hreaded shaft 21.
A rear end of theEZRéoﬂhQ% # ?ég|§9ﬁ§ﬁgﬁg?2?hL Q“égﬁﬁrb Eto the slider 22.
The internedi ate gear 23 cquples wi.th the pinion gear %PC[L STRUCTUR>;
20 As shown in Fig Q“OWHeJ§p6dF’4 VsldisdégéﬁiBEtHk%HJWHeWﬂW%ﬁmrﬁtor arm
31 and the second rotor arm32_ of tire rotor ‘3. 11 central portion of the
spool 2 is cénpledesoa~ppissor Gialedd dio te Apddie dimardlassaental drhg
mectrani _sm1i0. "1'11C Sp001 4 i nclUGC c' _: rl1l LJI _Ilc~C: body 4a, a
.s)ci rt |, cis-honirghagaply aﬁd&@ﬂ?dl%ﬂ&ﬁ&?qrmﬁﬂﬁﬁqMQ?ar‘SD&&% %0 § sltl i
nc i _s ~.~onnci BO about_ <~u out_cr heri_plrel y of 1 _11C WL11<i ci

| ~oc3y ~l a. Thel retski ditivliingnincohen@bi> Smalfsar nowadiudesnttdgmgpilnilory ¢; Wl a
t<<H |~c~nti orr ol tlr<, ~,ur~<ier 1><iy ~-W . '"i'l~c~ f 1 <~nge t-~onr
cl % ~~ 1 :~gdak X<~€hat_fad hehar lteetdr regiga@fed. it .corrdsgrireni ipdy 4a.
"1'lrc~ u~r udel body 9n os a 5 cylindrical nmenber, having tire outer
peripheral SyLrf_ %étﬁhﬁgrhédp%'halﬂh%l @ tiche gsaqol jshaf t 15. As shown in
Fi.g. 6, the W nder da is rotatably coupl'ed to the spool shaft 15 by
two: begrings 56 apd gﬁaﬂh% SEIGL BOTIhon il et g,e%l% $haRGE 2 X! in

a 10 radially outwar 'Fectionfrom a rear en ortion o t he w nder body

4a. A thread_ through bore 93 i forne ortion of he ski,rt portion 4b
adj acent to ?ﬁ%gﬁfnag?rb88§§h §OOne g F%t ShEd P 6not5§homm) wound

around the w nder body 4a extends théo h the bor e 9% % |s 15 anepored to
the skirt po%??%%rﬁblbyf?§Wﬁd V& L8R fRstey dear sha and

gear member 11lb detachably coupled to the gear attachment
portion lla.

15 ‘ The master gear shaft 10 is a hollow member made of a
stainless steel material. Both ends of the master gear
shaft 10 are rotatably supported by the reel body 2a and
the 1id member 2b via the bearings 16a and 16b. The
bearings 16a and 16b are rotary bearings,each having an

20 inner race 20a, an outer race 20b, and ball bearings 20c.

Seal rings 18a and 18b made of "@an elastic material
such as NBR are disposed adjacent to the outer peripheral
surface of the master gear shaft 10, and axially outward
from the internal space of the reel body 2a, the i1nner

29 race 20a and the outer race ?20b of the beavings 16a and
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a projection' 92 fornmed on a rear surface of the skirt portion 4b radially
outward fromthe bore 93. By tying an end of the fishline to the projection
92, a knot at the end of the fishline is not wound in the wi nder body 4a.
Therefore, fgpe £E§P§C£E€e§§0 be wound evenly about the wi nder body 4a even
when a 111111 fislifine is Uused. A.; a result, the fishline can be pulled

out from the spoghoSpgl hlyngii §Baal,MRERVEeSLALACELS ARSSnafLRLAL T ON.

"1'Imi 1 ange |=~oau C1S annu n<f -'s nunnt ~c~n" I r~iv

Lng an outer.1 i.llrenal ji>or, .t i orr t le+~t |l~rject :;,~ L[ .0 front
d in<~<,Lr_ébgﬁgéyaFf#@&anowE%P&nr85PinF8UP&énBoH§c§§§esl1chaﬁdlance

| ~o<~r'cl ~1¢- 1 :~f r xcclg é equpl _ecl .t c~t lrc mrrcl<. to&g Ao by a
spool mrp &88r VRjch-gre. fprped %nttherélﬁiE@Wb?¥o2@naﬁﬁcrﬁeLeP° Yptrery
ol LIrc wi_nden hotly 4a. 5 "1'tre_spool 4 is supported on the bearing 57
that Ps retadRneteppepbiveln akishdYeautwhsdedrowvnthfebepbdNdshdfd 15 by a
positioning washer 54 that is coupled-to the spool shaft 15. A seal ring 91
made of an ehdsibb.nmafsneal radidssposédthet meeh thepposgt reneagesatfer 54
and the bearing 10 57, adjacent to inner and outer races of the bearing 57
and a porti andofistiheoapesl rddihees bdlictheaseal tihgsr #8ai arnd TBbseakering
91 is a washer-shaped nenber for preventing liquid fromentering the drag

nmechani sm 68mhh1evgBhanr eateporhtioiset bietfpOBkafingd DPRAGRNECHARMI SM
STRUCTURE As shown -in Figs. 2 and 6, an adjustable drag mechanism 60 is

di sposed bepyegn 1BRqER8Obr4tABIsERS &BABh ifBatbcdasbRr 18BPhyUNgga drag
force to the spool 47 As shown in Fig. 6, thé drag nechani sm 60 includes a
dandl g 20 pQEE'QTiQﬁFﬁgdsﬁagiéEthﬂanpehﬁbﬁ eQ%FsTB% @ﬁ@d%SaEP?EhBE Gl

ol I'e y. e friction

allows tire anount o rag force to be contr d manua

Por o a2k R Bp b8 ERACRel ! 2ibgal ORI SR )

engagenent y on0 anotlieo < c~yol ~
1 1 H —_ H _ . | . H P —_ —_ —_— —~
i>J3 l;rg>98gda£e dggggsgdogdga%entr%g'séa&rgﬁrfageg'lbetahdLlogcogi <= T

the master gear shaft 10. Outer radiuses of the seal
surfaces 10e and 10f are smaller than the radiuses of the

15 portion of the main gear shaft 10 that contacts the
bearings 16a and 16b.

Small bolts 18e and 18f are threaded into the boss
portions 17a and 17b contacting the outer races 20b of the
bearings 16a and 16b. The small bolts 18e and 18f through

20 the outer races 20b force the seal rings 18a and 18b into
firm engagement with the seal coupling recesses 18c and
18d such that the seal rings 18a and 18b seal outer
peripheral portions thereof without rotating with the
master gear shaft 10. Since the seal surfaces 10e and 10f

25 have smaller radiuses than the bearing attachment
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second IrlIClrrbCl ™ 6~1 , and a sound neclr~~n i smE>5 . The f first

. metnbcr G3 .i :~roto tab Ly and axia ~ |y nmovwl y coyo 1 ccl to Lt spool.
shaft. 15 1 h('* sCC()IICl rilelnt)Cl~ 6~t i:; rlisl~osc~<1 al. an axially
front position with respect t o tire first menber 5 63. The spool shaft 15
is threaded into the second nenber 64. 'i'he sound nechanism 65 is coupl ed

bet ween thesti fstcaenbér 1631 and tlhé%lecdﬁwqre#berc@m sthel #¢¢st1 fenbed 63
is acylindrical nmenber with a flange, Having a cylindrical portion 63a and
a flange "\ +10 poetilonaG8b -whitoh tilg:ra rifngerhavimg tacd artgercidianetendt han
the cylindrical portion 63a. An oval coupling bore 66 is formed on an inner
peri pheral poridEncef bhetoyl hadriteals: pomntiilgn 163a if anmnanrdatatabl y
coupling with the spool shaft 15. A rear end surface of the cylindrical
portion 15 63a of | § hgh[)hﬁ gt Lreaben, @r%rr' $ ndirepgsed (AMAGRNTr 4,0 18 f r4,gtd on
surface 62. A seal plate 71 is coupled between the cylindrical portron 63a
of the first r and .a eri pheral, ;s of, the Jing
collar 55 fd?ﬂgggF ??hﬁg ?qﬁ%gggrongenfggrn% ﬁng|8§% ea35351%‘ 9720

seal plate 7I sea e serting rin haped menber made
of a stainl® %iﬁkﬁﬁﬁYﬁﬁ~+ﬁtbe;l g?egﬁa% A Fﬁetﬁdnﬁgn%g PEde of NBR. The
seal plate 71 has n lip on an outer periptrera) ortion thereof.. “fire
seal pl n rWpiipg recegses 1fic. apdg i SfajaKes SﬂﬁﬁieF raddysqgs Qp%ﬂn adi
nect roa:>Iltcewalc.f t wor~cl rllt' <~< L1 OF 711 1~ pg. E, .

rirm-: |r~tztt5equ13%r ragesj aePi BHAI¥stcfpressfthanedrst appiliedsdsl tm atc_

11, mﬂ~ i <<l1~c~xt end: i _ ot Ircl c, f t_:, i <teol I""i , . 6

~~"1ro | >rdgatioxgd - 16aomsd/1&b<Canvp@l@dfeatly~sa@pd¢ted~bylkm@911&ﬂUc n
68, Wrir.lr ~:; clc.:~c:irii><~<i ‘I <na, for' prevent i.r~g ttie |l iqu i
d f oom entterdyn@d din e t 1 e meﬂﬁert?ﬁrc 5 spinning reel. ~~ The second

ntenber 6~1 is disposed oppo:~it:e the first nmenber 63 so as to be
rotatabl e rel atijee ipdieidirss. nepbenebRasdbe gegpndhaeaben &4 includes a
Dandl e body 67 and a cover ne er 68. The handl e body 67 is di sposed on to

a front endRindd&sRP Shadt dRrédbgntberbefsassiderofsFi Qemglﬁegétr'e\(oe to

the first nmenber 63). A front end of the cover menber 68 is fixedly coupled

to the handiedody O, Mhesdddst appbes Ol reLatively patanabl y disposed

wi -thin th& cover rnernber is a disk-shape
menber havrn trapezoi d- sha nd ch is forned. ors front

sur f ace therg@?' dpé§téﬁd§‘ ome&@§t$if $ ont® fc??ﬁﬁgbthﬁ?gbyrga (the left
sid of Fig. n nut 69, which is threaded into the front end of the
spogl shaf l_lrys g e rigt At AP End St 197 v abt Y cblipl B49PE an

i nner perrphery of the handle body 67. 1~ coi |. spr _i-ng 70 is dISpOSGC]
i-n a compPdsSe® ndriter forFarithukert pekde ey Fig- 27| r']lhes%%‘é‘Pn ->lral t |
5, I~etweon t=lie second nenber 69 and tte nut t~~) ~f w<;venk~l || HEm

613 r s cylfenadel sorgy PortionfiQd@Rens rtotire rlrfgf"ta end of the
master gear shaft 10. The axial length of the first
through bore 10a is substantially the same as the axial

20 length of the second female screw portion 10d. The first
through bore 10a has a larger radius than the second
female screw portion 10d, such that the second male screw
portion 8b of the shaft portion 7b can be inserted
therethrough. The first female screw portion 10bh 15

25 tormed with right-handed screw threads, into which Lhe



34 ho t,Lorn | ~oz~Lpoo 68h nrcl a cyl indrical hor t.i~o (~t3a. ('lIrc
oyl i n<lr i caltor_t_ i c~at,3aof t Itcf rr: t ng~ n1~<n1(_3
p<~:>:>e: _imongt~ t.itc~ t>ot.t om (~isi> oT Ltr<~ cover' nmenmim hf;

‘Iro prolf’ é@'}nﬂecs@}evbn—eéréo c%g @A”éf’ @ﬁ }?ﬁu C;&@fﬁ&nbﬂ‘!ec?z?t aur

portlon 68b of ttre cover e c rtion 68a of the
cover nenbe co out.er i h ral e of he handl e
body 67 V|e£%€$%%§d(ngfﬁsho %glnghhd? %% l*?%gy sposed bet ween

the '10 bottom 68b the c nd a rear urface of the
cylindricalP *f’r‘?rbni)%% l%fs%ﬁ'é"ffegi)o%%eif ¥ they ¥ ‘J?:hapi 6&?1 3is
coupl ed betmeen a front_end of the cylindrical portion 68a of the cover
menber 68 areethbrHadpte RrKkewPontien skay Ty apiahdlengtid ehaph® ring
73 15 tare both nade of an elastic material. such as NBR, and prevent
liqui® fronsegerditthrowsh deoxerel dpobs wbmm@iabhpstlb@tﬁm asether st
menber 63 and the cover nenber 68, and between the handl e body 67 of the
second nmenbexi®l¥ hemgtiheofovtes fierderfdéfaleé nsgréwrperticownidlgur arhens, once
20 liduid enters inside the spool 4 t:hrouglr these gaps ( in the absence
of sealing secded sihréudgle boerli Thd epgdes 1aegér i €1aMEtOrtran othe 6?.
tlrrouglr tire gap t~eLareeu the first irtenber 63 anti Llre spool draft

15, even WifﬁétLféxﬁaﬁéaécﬁé@tﬁbfﬂ-lonlmb asdicirthat | the. fffétrmﬂléforcc nmay
f I uot.rt<tt:c clue t.o Llte wt. O .mMNVia l>rr t no 62. 35 "hilc;

Il ict_i_00séPefhipd Cf%ioﬁBBArE%ﬁmE@ fhéei{éﬁ Eh%f%%ﬂgém%hz hfh&o'ée&m&l !:;

I: 1 (7?2, arrcl sound

E ¢ O fofiatlesdfeu p?rtfqﬁlf?&’{,s tedaadETREEn & et lllém{aég s ect oncl

~t . t h 103 cont act
the siﬁénmgﬁz %&rw?% I LEE] oy e aﬁecg?wfrlgﬁem”%ﬁe%gﬁh a5

periplleraa portion of the fjrst_disk 101 is coupled to the spool shaft 15,
so as to ro?gtEh?o@‘e%hErPOJEWe‘?‘evﬂP reamPeutR¥edded pheral portion of the .
second disk 102 is coupled to the spool 4, so as to rotate together
therewith. 'fhe @R aRPELIORS REHERE PHUOB YerEree of atheums WREedede spool
shaft 15 and the spool 4 rotate relative to each other, i_n other words,

whi | e the dsh@afwethaarenflat azurfaces 51 QPERATMEN orraHe RER ¢ackhe above
described spinning reel, t:he bail armr10 is pivoted into a casting
positPon soothexr foe énghjemert caitlecort espend ing | sigr Lases ngf ¥sea resul t,

the fishline is let out fromthe front end of the spool ~I _ due to the 20
wei ght of agéanr eaftaihmdowportthen 1he. f iBhél jgede aStidchhenvopodtipn tile
bail armis turned back to a fishline wind-up position. Ttle bail. arm
Comes hack iDatie forméd!dnitiwe WE1dE-shrfaOss 10g0MBeYLENRY i weeh|teW | en
ttrwflncil< <m:>my | cc~Uat.<:, ma ~ill~<-t.lorl tinm_c.. i rol::
U|~ t imf hagedr! ?éaf|§haf€>?0beC&r@S§'fitfhﬁ¥rtﬁe méMﬂ&HSQeQPCt|atr '

3 ~> wli .~ not. sl n tto c3n<~1Wtl<t?; . ltolL<~t

) 11 t. C“§h<§fn1§)1ﬁt+|£ﬁé ieé}t+€#aégm nE ﬂortlﬁﬁ'fiaybr OTher _|

n "‘m t. <~~m | r<~
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torque | s {gygper, Aranonlited 19 4B 19095, 81§ Dllnt Poatatnions

alloy easily. The gear attachment portion lla includes a
boss portion 1llc and a flange portion 1lld. The boss
portion llc is fixedly coupled to the master gear shaft

25 10, as described above. The flange portion 11d is formed

24



i :ront portion 12a of the pinion gear 12, and also to the oscillating

mechani sm 6 via the internediate gear 23 which couples to the pinion gear

12. As a result, the rotor 3 rotates in the direction that w nds the

fishline argynd,18,tBe page hagyw@t'ghhhso§90§§réiBRVE§cbac héngebprth
ow W n I's

repeatedly to evenly al ng of the Ine. During fishing, water
d [ | d t.
Zen when ¢ Ronpefy 158 SRouEYaBR-BT) BBuRIEETLe FAE, ERFubE boPIBITIANCC, 1
ith th | pl 71..th [ 72 d the O sh i 7 d
2150 siﬁczegﬁegsgggFaiiF¥ §Gﬁﬁ§bééligrh ?HgngﬁﬁFem?ﬂ eggﬁ?R;%E?aeaéﬁang

inside the reel fromfront and rear portions thereof is_not likely to reach
the frictiofilpBPHi BEMEST Tafgr BYoferIoRgeaR ALURLPBMCRLLQY20 adjusted, the
drag force wil _1 not he changed because o~ --- Lhe welL fr.i _ction portion
&@. APso, sTherefipitBer sheugrassmembes déh| ip-~relgbivedy dhehte3bThehe
sllaf.L seal 3~1 , the liquid -gasket 130, Ltle water repel..|l eat seali ng
f31 , the sgebrrimpabeir 11p Lncdudes| m flisk poxthod 1Be and thelfack-s
tlaj)e<l lwnit t3 <>, t_Ilc :;eal 2-'" [>7_at_c f3-1 ~lro di:>po:; <:<i

| ~<LWe('r| behe pogtébnt *a€Ly Traeadisknpb)ytibn_1187is abn<kbté)rablyy, <Irld
c.onstit=uti_ng mem)c.rs, la dui_di_s preverlY.ed 1 lo)m~ ~rlt_(~ni rl(l

i 11:;i de toupgeteeb Eﬁe|fmahgéi?oifzén-11&Z||@he<fh@é(Qeak oktionllrll i
kol y t flat seawater ent=elw i rl side thc~ reel . Accor(lirlgly, deposits

such as cry§4gl $50ko2@kl Whl kne! Buter g@gg%pekgiLFgﬁFhsnbser£HQSd9§kguide

portion. Therefore, there 1s no need t y y Vi scous grease

i nsi t he Al it .S ike ikal y .t PQSLt.S: W 8rkEAPRRd
betmggn thebggg%gﬁézge{okpgré% a 8?3%9 %ﬁeQﬁgﬁ§§e8§é%agégkhn?ergngotﬁly.
11LTERNATE ODI. VENTS (a t hough a front-drag type spinning reel was
descri bed i%kghglgﬁg5egéﬁ%oA?ﬁent, the present invention can be applied to

ter- f st t f .ot t f i, nni - '
ear - arag Lype SBPARYST 481 F 105 47ahhAnPAB PBePORF: houtSaSaF I  14Ra

| ever-drag type spinning reel. (h), Alt hough seal nenbers were disRosed on
member dispoSed extending around a portion of the axis

in a generally central portion of the reel body 2a. The

15 binion gear 12 is restrained within the reel body 2a
against axial movement along the axis A, but rotates about
a spool shaft 15. A front portion 12a of the pinion gear
12 extends through a central portion of the rotor 3. The
front portion 1l2a-is fixed to the rotor 3 by a nut 33.

20 The pinion gear 12 is rotatably supported by the reel body
2a at two spaced axially spaced apart portions via
bearings 14a and 14b, respectively. The spool shaft 15
extends completely through the pinion gear 12. The pinion
gear 12 is formed with gear teeth engaged with the gear

25 teeth on the master gear 11 and further engaged with gear

25



constituting nenbers and stationary nenbers, not only on noveabl e nenbers

. such as a master gear, seal nenbers can 20 be applied to only one of the
constituting, stationary, -c3L~d noveable nmenbers . E |: FECT O Z IIE

| NVENTION " Accor(1 i nd tot.tle |I_esent invention, si nee 7 _LO I1ld can
)(~ DICv~rlt.(~(2 21 m (nltmi 11cl t.ilc~ 1 (gel mai rl f~<)cly 1_i11
c)1li<ltl (ydg.hy d)(an *Ueéricdiabel ) VR3' difl j pscillllhtiing t) (~I :,,
,tee~lt 1 (O)f1~17 y 121(.1H11)Cr s, 0 HHE(E ~F 1~("(?1 t3 No(ly, <lt(~;
20 (~ Wt hidk@wivisisc®; idkycoancd>s<nug: bht & ~dota’it’ beCowr~l"t (O)r (, r <,:
oit.~lrl(:(; (Irl(; t.() Mii<t():1Jd toy (7t t.1lc gl.('.cai(. (le(:t
(~~m<~:i, t tn&wnh[xymhﬂimﬁgl-oVJ 12(1 t _ilec (~f 10 (:i cnl(:y of w.i ndi
n<l a Windd m J~l:i() sr ncc: 1iciuid i:i prevent.c~d 11 Ol11 entering
tile 5 inter Ux lkgqgeﬁqujéhe)re@ho p@{glbgdy%gghggg are | ess deposits

Wlicll remain‘aft _qui evaporates wher e ep05|ts are less likely

to he t d bet. | . t hi t f th
hand . w [0 08 Grbon L0 Var | buls HETai ¢ < 6F &1L ekt Fohs g 168 “changed

wi t hout departi r~g fron1|ts spirit nor_its scope. IVVrthernDre t he
f or egoi ng SN F Btk HE- b Hhht $2 adEB?d?H@a%% et Br esEhe
invention is provided for tl)e purpose ol=1i |Justzation only, and not for-

the purpoddXst apsl |Sagarichg QY iawentd brind Hefa rRd dynedeonppiated cl ai ns
and their equivalents . 20 3 ~) -40 WHAT IS CLAIMED 1S: 1. A water - proof

st ruct ur epPait ignspiofitig red idthviaiyl aeelomed h drpiysefiaiagdan i nterior
space, the waterproof 5 structure for preventing liquid fromentering the
interior ppaaeland teorpidisiotdiera pailte dfaidoaxinal4 bald dewscingsisetai ned in
opposing |l ateral sides of the reel main body, wherein the ball ~, ~~i

beani ng oyber ghaegs i Staldianaly Jrerernhd b1t o the dige restoain body;
a master gear shaft supported near either end on said pair of bal
beari ngs, rwhgkeknagbhker nend Rl sai.d 8% @ylindrical portion 30 and
the rotor arms 31 and 32 are made of a material such as an
aluminum alloy, and are formed integrally together as a
one-piece unit. A front central portion of the
15 cylindrical portion 30 is non-rotatably fixed to the front
portion 12a of the pinion gear 12 by the nut 33, as
described above.
A rotor bearing 35 is fitted between the nut 33 and the

| spool shaft 15. The outer race of the rotor bearing 35

20 | is held in a recess in the nut 33, and the inner race of

| the bearing 35 is fixedly mounted to the-shaft 15. A

seal 34 is fitted into a recess in the nut 33 that is

| axially outward from and diametrically larger than the

1 recess for the bearing 35. A locking cap 33a is fastened
"l
25 - over the nut 33 to the front wall and retains the seal 34.
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gear shaft protrudes outward fromthe reel main body, and a pair of seal
menbers supported in the reel nmain 15 body respectively adjacent opposite
outward sides of the ball bearings and in contact with said naster gear
shaft, the reel main body, and said bearings. 2. A water-proof spinning

reel as set forfh in 20 cgqithﬁinerein sagd seal ,nenbers are npge of an

. Y (O A W orncd on a front portion,of
elastic material'. ' 39 et

wat er - proof "spi nning reel as forth’in ¢faim i,

wherein: 25 each of said bearings i rotary bearing having an outer race
coupl ed to“Y é“?ééf”ﬁaPH'deV,ggn ith?‘?ad%xédéﬁbfkgnﬁ‘sﬁ?%mﬁgs?%r”gear
shaft, and a roller supporteu between said outer race and said inner race
for rolling:"ttal pehereBefwedhc 41wt drl- drioof 815 AliTig heeti aig et
forth in claim3, wherein: 5 said seal nenber has an outer dianeter that is
slightly shatlertbhanghnbouterd odivgret &r Lofe s&ind cauttdrerade.  SUho

wat er - proof spinning reel as set forth in claim4, 1o wherein: said nmaster
gear Sshaft{isnf opord:wht h2a pai thef psedbncgekactli2ng npbritticongpddiat cont act
respective ones of said seal nenbers, said seal contacting portions having
an outer diaaetelstbrtcha sprblgh thancamrougnehoti-amgt ehofhokdy said i nner
race. 6. A water-proof spinning reel as set forth in claim5, wherein: said

master geafoshpld 45, FOLARALWAENRePBELeWN2Qehpt 801 Qs RAW. NG @& ddif s ,
t hreaded portion and a second threaded portion, said first threaded portion

being a ri de re sal.d_second threaded portion_.. having a
| ef t handé%h%ﬁp%gdfgt%@esgﬁﬁﬁﬁ 8 ?gg “further conprises: 25 a handle

assembl y that igclugessa sbahtibavhRavantibat nkbhaaded Ber tison and a second
t hreaded portion, said fist threaded portion of sald master gear shaft
being a right,fandeg; £ pfgag,and, $2h4r$859ndo1PE§RISY  PALLLRRQT o - 42

the boss portion 42. The reverse rotation prevention

mechanism 50 includes a one-way clutch 51 ahd a switching

mechanism 52. The one-way clutch 51 is a roller type one-

way clutch, in which an inner race 51a which is non-rotatably

15 coupled to the pinion gear 12, freely rotates. The
switching mechanism 52 switches the one-way clutch 51
between an active state, in which reverse rotation is
prevented, and an inactive state, in which reverse
rotation is allowed.

20 As shown 1n Fig. 6, a sleeve 43 made of a stainless
alloy is retained between the inner race 5la and the boss
portion 42 of the rotor 3. The sleeve 43 is a thin
tubular member having a large diameter portion 43a, a

small diameter portion 43b, and a disk portion 43¢

25 extending therebetween.  The lTarge drameter portion 43a 18
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said nmaster gear shaft having a |left handed thread, and said first threaded
"portion of said master gear shaft being engageable with said first threaded
portion of said handl e assenbly, and said second threaded portion of said 5
master gear shaft being engageable with said second threaded portion of
said handl e assenbly. 7. A materiﬁégot sg%nELng reel as set. Qgrth in claim
6, wherei W btk 0f @miAqukenl PREMBEFLYi ST di850k8a hEPMEER sdi'd out er race
of said bearing and the reel main body, and the other of said seal nenbers
i s di sposed bt viden dihel bt hernet CsaPar bitBr 4P Hcéand R Fiid erBer that is
fixed to the reel main body. 15 8. A water-proof spinning reel that
prevents limguid faom ‘eht epiidigthd Phtéphoficdpaté-t heheofll Skheorht €M or space
being defined with a reel main body of the spinning reel, said water-proof
spi nni ng reeerl donprdsimg: Lt20tBe nbyeadl porember 4 éxt endi hycoatwaddd from
within the reel main body; a stationary nenber fixed to the reel main body;
and @ sealpamnhar s posedi aposikd siaédwasnabhe pesbepoconbact2ngnsai d
noveabl e nenber and at | east one of the 25 reel nmin body and said
stati onar - yEenigler WtLi 415 said seal nenber is nade of an el astic
material; said meveable menber is a shaft pivotally supported -43 by the
reel main body ,f t i = WAy utch SPk NRAI el; and
sai d seal nenbé}q%ﬁ§$$é%%gigﬂ%oﬁéfgﬁggg %a digh% ta%ﬁgdcghtgc?goggid shaf t
and the reel main body. 5 9. Awater-proof structure for. ipping ree
having a PSSt r?fgc%&)e FHTHRG ahtta eﬂ or r‘f‘;slf)eac %pt%cgﬁ\%\g E\%p?%of
structure for preventing liquid fromentering the interior space and
conpri si n§Utey RerdpderslotTUdiafs Uk vidtd ¥ords thieaneletr e Rt rly4 3@
reverse rotation prevention nmechani smfixedly supported on the reel main
body: andod tbel shestver 4di-spésiadtapdt &k pattororantB s uppot tspbded ween
said rotor and the reverse rotation prevention

between the boss portion 42 and the inner race S5la, it is

unlikely that liquid can enter the cylindrical member 30

(Fig. 2) through a gap formed in the inner periphery of

the sleeve 43. Therefore, by sealing with the shaft seal
15 85 an outer peripheral surface of the sleeve 43, liquid
does not enter inside the reel main body 2 through gaps
around the one-way clutch 51. The sleeve 43 allows a
precise positioning of the shaft seal 85 relative to the
rotor 3. Without the sleeve 43, 1f the rotor 3 is offset
20 from the shaft seal 85 while the rotor is coupled to the
pinion gear 12, the shaft seal 85 cannot seal properly.
By utilizing the sleeve 43, the shaft seal 85 can be more
Lasily positioned relative to the rotor 3 such that the
shaft seal 85 can seal properly.

[ . - . . .
25 As shown In IFigs. 2 and 4, the reel body ?2a includes
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15 mechanismso as to contact both said rotor and the reel main body. 10. A
- water-proof spinning reel as set forth in claim9, further conprising: 20 a
cylindrical elastic nmenber adapted to encircle a flange portion forned at a
front side of the reel main body and an outer peripheral surface of said
reverse rotation prevention nechanism 25 11. A water-proof structure for
preventi ng 9 i‘guild"H o BACBRNAGY Afell'dt SpacasSEPPRCspERAI g “Peel Tltche
wat er proof structure conprising: a reel main body formed with a first
fl ange por titonwper- 4hdhavi g assenvoeglindrpenl cdhapetha mentbeboddapted for
connection to said reel main body and forned with a second flange portion
havi ng a sem ~cylticndrid cabl shapepogai defwesh andisecondqef hange ibnpanti ons
toget her defining a single cylindrical shape; and a seal made of an elastic
materi al and dicapased detween. cons ashong surfages of Lgai dubjppst andsecond
flange portions. 10 12. A water-proof structure for preventing liquid from
enteri ng i BBERQr SRACKS,Of FaSRLANE DY, reedna g, Nt e5Rr 09f, SM&!C%WG
conprising: a reel main body forned with an opening and a first flange
portion hayi,ng e - ¢y 1 ndrg.cal ; ggg? r.a for_connection
to said reéﬁgﬁgﬁﬁigg%y"gkﬁ'f&pﬁgdsﬁn (gglﬁggghd Egﬁﬁggﬁgﬁfgoﬁ"h%ving a
sem -cylindrical shape, said first and.second flapge portjons together
defi ni ng a‘&ﬁﬁ&ﬁédcéﬂﬂﬁéﬁf%ﬁi‘éH&ﬁéﬁ’aJH%a‘agﬁéﬁﬁggdz et WeLh %Eﬁg%ﬁfing
surfaces OL said 20 nenber. and said reel main body, and fist and second
fl ange por{'PBALE ad@ 49 ifd %ot sPedGibrtsdile serithg? 313, The aS3Bi nni ng
reel including a main unit defining 25 interior conpartnments housing reel
rotary mechanitéas, S&ccanf ifguestliyomofugrl egatter gr dafonty engt arfy trhec Frdrd fStm
shafts

10 portion 53b. An O-shaped ring 86 is installed on the

shaft portion 53b, at an inward portion relative to the
stopper handle 53a. The O-shaped ring 86 p;events liquid
from entering the reel main body 2a through gaps that may
exist around the stopper shaft 53. A front portion of the
15 cam portion 53c contacts the one-way clutch 51, so as to
switch the one-way clutch 51 between the inactive position

and the active position according to pivoting of the stopper

shaft 53.
STRUCTURE OF THE OSCILLATING MECHANISM _

20 As shown in Fig. 7, the oscillating mechanism 6
includes a threaded shaft 21 disposed below and parallel
to the spool shaft 15, a slider 22 adapted to move back
and forth along the threcaded shaft 21, and an intermediate
geayr 23 fixed to a Tfront end of the threcaded shaft. 21. A

25 rear end of the threaded shaft 21 is rotatably supported
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protruding fromthe conpartnents, the configuration conprising: -45 a

- shaft bearing stationary conponent fitted to one of a conpartnent wall and
a rotary mechani sm shaft penetrating the conpartnment wall; a shaft bearing
rotary conponent fitted to the other 5 of the conmpartnent wall and the
rotary nechani smshaft penetrating the conpartnent wall; a shaft sea

retai ned Byt hE<cbfrpartfert Wé1ﬁ’g¥UHVV¢' Mard it h respEet™td ¢He
conpartnment and contacting both said stationary and at | east one of said
rotary lodcerponenttard &di d¥ot&rd) hekhaniosm sHEF t5URBRE relas f OF
retaining and positioning said shaft seal against said shaft bearing

st ati onaryscomapordntby 4prassenfd duratifon s rdetndfrortditi matlaity 13, wherein
15 said conmpartnent wall is rotatable with respect to said rotary nechani sm
shaft. 15mebeconBi/gusatiiepoasdsen faontdan mpasltaiom 13, Wiheretal sabdly
conpartment wall is stationary with respect to said 20 rotary mechani sm
shaft. 162aAccopiigunat 19quas Jeionf @nttlerdimc!iaishdi3, ciwheredn main sai d shaft
bearing rotary conponent is retained in a nut screwed endw se onto a pinion

gear fixedo} Qasghpghaﬁ %Sgra?elbert%te‘érn ety realshyrcand sag sepleiis fitted
into sai.d n4t on the axially frontward side of said shaft bearing rotary

conponent E.AY. . : :

CoP e s Y e AFREASSAAVPAF AN, "RIGCK £ AV, AVERORSS:. Aoy . A @ A3
| AU LA A LA A . Ae. A% AYAR Af . Ay. A@ A @ A&e. A Af (. AS. Aa% A(f . A

y_. Xfr.A[ FUAESn A S rEp EKEQL—ldy SPLNLNE L GRS S il reer

F{vqlgb]X]ca]ca]ca]ca]pa]ca]ca£ca]ca]ca]ca]caLca]ca]ca]célca]c%]%?]ca]ca]ca

] ca] ca] cd]RH] oA calrd] taUf E5efiL%] ERAPAGA togthe mear portion o

10 reel body 2a by the pressure 1id 88 which is fixedly
coupled the rear portion of the reel body 2a by a small
bolt 89. The rear portion of the reel body 2a is covered
by a protection cover 90.

The slider 22 is movably supported by two guide

15 shafts 24 that are disposed parallel to the threaded shaft
21. A rear end of the spool shaft 15 is non~rotatably-
coupled to the slider 22. The intermediate gear 23
couples with the pinion gear 12.

SPOOL STRUCTURE

20 As shown in Fig. 2, the spool 4 is disposed between
the first rotor arm 31 and the second rotor arm 32 of the
rotor 3. A central portion of the spool 4 is coupled Lo
the front end of the spool shaft 15 via a drag mecchanism
60.  The spool 4 includes a winder body 4a, a skirt

25 portion 4b, and a flange board 4c. The fishline 1s wound
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15 by a positioning washer 54 that is coupled- to the spool

shaft 15. A seal ring 91 made of an elastic material is
disposed between the positioning washer 54 and the bearing
10 57, adjacent to inner and outer races of the bearing 57

and a portion of the spool 4 where the bearing 57is retained

The seal ring 91 is a washer-shaped member for preventing
liquid from entering the drag mechanism 60 through a rear
portion of the spool 4.

15 DRAG MECHANISM STRUCTURE.

As shown in Figs. 2 and 6, an adjustable drag
mechanism 60 is disposed between the spool 4 and the spool
shaft 15 for applying a drag force to the spool 4. As
shown in Fig. 6, the drag mechanism 60 includes a handle

20 portion 61 and a friction portion 62. The handle portion
61 allows the amount of drag force to be controlled
manually. The friction portion has a plurality of disks
that are pressed into friction engagement with one another
and further coupled to the spool 4.

25 The handle portion 61 1ncludes a first member 63, a
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1009° 10%&' () -1 6t $10%0& ( -y&&&+ b''' dEb C 10( LlO@ﬁ&.()

0% & o4, & Y% Ll 10(
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10t & ° 109&&f ) - 6"109&&f() 4 10% & ()-f210% & ()-!'~LOZ" 0%&'g -F*0+h+++, E, dE
VK@ 1Q(_ 10- § %&' ?efsygqg @Fchanlsm 65 1s coupled between the first

member 63 and the second member 64.
The first member 63 is a cylindrical member with a
flange, having a cylindrical portion 63a and a flange
10 portion 63b which is a ring having a larger diameter than
the cylindrical portion 63a. An oval coupling bore 66 is
formed on an inner peripheral portion of the cylindrical
portion 63a for non-rotatably coupling with the spool
shaft 15. A rear end surface of the cylindrical portion
15 63a of the first member 63 is disposed adjacent to a
friction surface 62. A seal plate 71 is coupled between
the cylindrical portion 63a of the first member 63 and an
K inner peripheral surface of the spool ring collar 55 for
preventing liquid from entering inside the spool 4. The
20 seal plate 71 is a seal member made by inserting a ring-
shaped member made of a stainless material into a plate-
shaped elastic member made of NBR. The seal plate 71 has
a lip on an outer peripheral portion thereof. The seal
plate /71 15 brased by a snap ring /9 1n a direction shown

1 . - -
25 as a leftward darection 1n Fig. 6. A ring-shaped
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- The second member 64 is disposed opposite the first
member 63 so as to be rotatable relative to the first
member 63. The second member 64 includes a handle body 67
and a cover member 68. The handle body 67 1s disposed on

10 a front end of the spool shaft 15 (to the left side of
Fig. 6 relative to the first member 63). A front end of
the cover member 68 1s fixedly Coupied to the handle body
67. The first member 63 is relatively rotatably disposed
within the cover member 68.

15 The handle body 67 is a disk-shape member having a
trapezoid-shaped handle 67a which is formed on a front
surface thereof and extends toward the front of the
spinning reel (the left side of Fig. 6). A nut 69, which
is threaded into the front end of the spool shaft 15, is

20 non-rotatably and axially movably coupled to an inner
periphery of the handle body 67. A coil spr@pg 70 is

disposed in a compressed manncer on an outer periphery of

the spool shaft 15, between the sccond member 64 and the
nut 69.

9

75 The cover member 68 1s cylindrircally shaped having a
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perlpheral surface of the handle body 67 via screws (not

shown).

An annular seal ring 72 is disposed between the

10 bottom 68b of the cover member 68 and a rear end surface
of the cylindrical portion 63a of the first member 63. An
O-shaped ring 73 is coupled between a front end of the
cylindrical portion 68a of the cover member 68 and the
handle body 67. <The seal ring 72 and the O-shaped ring 73

15 fare both made of an elastic material such as NBR, and
prevent liquid from entering inside the spool 4 through
gaps between the first member 63 and the cover member 68,
and betweén the handle body 67 of the second member 64 and
‘the cover member 68. In prior art configurations, once

20 liquid enters inside the spool 4 through these gaps (in
‘the absence of sealing members), the liquid reaches the
[riction portion 62 through the gap between the first
member 63 and the spool shaft 15, even with the seal plate
71.  As a result, drag force may fluctuate due to the wet

25 friction portiron 62.
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when the spool shaft 15 and the spool 4 rotate relative to
each other, in other words, while the drag mechanism is
active.

15 OPERATION OF THE REEL

In the above described spinning reel, the bail arm 40

is pivoted into a casting position so that the fishline
can be released during casting. As a result, the fishline
is let out from the front end of the spool 4 due to the

20 weight of a lure (not shown).

When the fishline is to be wound up, the bail arm is.

turned back to a fishline wind-up position. The bail arm

tomes back to the f{ishline wind-up position automatically
when the handle assembly 1 rotates 1o a direction that
i . . . .
25 winds up the fishline, because of o bail reverse mechanisnm
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oscillating mechanism 6 via the intermediate gear 23 which
couples to the pinion gear 12. As a result, the rotor 3
rotates in the direction that winds the fishline around

10 the spool 4 while the spool 4 moves back and forth
repeatedly to evenly allow winding of the fishline.

During fishing, water spray and waves occasionally
splash on a reel, and the reel becomes wet. Even when the
reel becomes wet, since the drag mechanism 60 1is equipped

15 with the seal plate 71, the seal ring 72, and the O-shaped
ring 73, and also since the spool 4 is equipped with the
seal ring 91, water entering inside the reel from front
and rear portions thereof 1is not likely to reach the
friction portion 62. Therefore, once a drag force is

20 adjusted, the drag force will not be changed because of

— the wet friction portion 62. Also, scal members such as
the seal rings 18a and 18b, the shaft seal 34, the liquid
-Jasket 80, the water repellent sealing 81, the scal ring
82, the shaft scal 89, the O-shaped ring 86, the secal

25 plate 87 are disposced between the recl body 2a and mobile,
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the reel. Also, it is less likely that deposits will be
trapped between the gears and rollers, whereby the handle
rotates more smoothly.
10 ALTERNATE EMBODIMENTS

(a) Although a front-drag type spinning reel was
described in the above embodiment, the present invention
can be applied to water-proof structures of other types of
spinning reels, including a rear-drag type spinning reel,

15 a spinning reel without a drag, and a lever-drag type
spinning reel.

(b) Although seal members were disposed on
constituting members and stationary members, not only on
moveable members such as a master gear, seal members can

20 be applied to only one of the constituting, stationary,
-and moveab}g members.
EFFECT OF THE INVENTION

According to the present invention, since liquid can

be prevented from entering the reel main body through gaps

25 between moveabloe members, stationary members, and a reol
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smooth.

10 Various details of the invention may be changed
without departing from its Spirit nor its scope.
Furthermore, the foregoing description of the embodiments
according to the present invention is provided for the
purpose of illustration only, and not for the purpose of

15

limiting the invention as defined by the appended claims

and their equivalents.

20
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lateral sides of the reel main body, wherein the ball
¢ bearing outer races are stationary members fixed to the
10 reel main body;

a master gear shaft supported near either end on said
pair of ball bearings, wherein either end of said master
gear shaft protrudes outward from the reel main body, and

a pair of seal members supported in the reel main

15 body respectively adjacent opposite outward sides of the
ball bearings and in contact with said master gear shaft,

the reel main body, and said bearings.

2. A water-proof spinning reel as set forth in
20 claim 1, wherein

sald seal members are made of an elastic material.

3. A water-proof spinning reel as set forth in claim 1,
wherein:
25 each of said bearings is a rotary bearing having an

outer race coupled to the reel main body, an inner race
supporting said master gear shaft, and a roller supported

between said outer race and said inner race for rolling
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. A water-proof spinning reel as set forth in claim 3,
wherein:
5 said seal member has an outer diameter that is
slightly smaller than an outer diameter of said outer

race.

5. A water-proof spinning reel as set forth in claim 4,
10 wherein:
said master gear shaft is formed with a pair of seal
contacting portions that contact respective ones of said
seal members, said seal contacting portions having an
outer diameter that is smaller than an inner diameter of

15 said inner race.

6. A water-proof spinning reel as set forth in claim 5,
wherein:
said master gear shaft is formed with a hollow
20 interior having a first threaded portion and a second
threaded portion, said first threaded portion being a
right handed thread and said second threaded portion
having a left handed thread,
the spinning reel further comprises:
25 a handle assembly that includes a shaft having a
first threaded portion and a second threaded portion, said
fist threaded portion of said master gear shaft being a

right handed thread and said second threaded portion of
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handle assembly, and said second threaded portion of said

5 master gear shaft being engageable with said second

threaded portion of said handle assembly.

7. A water-proof spinning reel as set forth in claim 6,
wherein
10 one of said seal members is disposed between said

outer race of said bearing and the reel main body, and
the other of said seal members is disposed between
the other of said outer race and a lid member that is
fixed to the reel main body.
15
8. A water-proof spinning reel that prevents liquid from
entering an interior space thereof, the interior space
being defined with a reel main body of the spinning reel,
said water-proof spinning reel comprising:
20 a moveable member extending outward from within the
reel main body;
a stationary member fixed to the reel main body; and
a seal member disposed about said movable member
contacting said moveable member and at least one of the
25 reel main body and said stationary member.
wherein:
said seal member is made of an elastic material;

said moveable member is a shaft pivotally supported
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structure for preventing liquid from entering the interior
""" space and comprising:
10 a rotor protruding outward form the reel main body;
a reverse rotation prevention mechanism fixedly
suppbrted on the reel main body; and
a seal member disposed about said rotor and supported
between said rotor and the reverse rotation prevention

15 mechanism so as to contact both said rotor and the reel

main body.

10. A water-proof spinning reel as set forth in claim 9,
further comprising:

20 a cylindrical elastic member adapted to encircle a
flange portion formed at a front side of the reel main
body and an outer peripheral surface of said reverse

rotation prevention mechanism.

25 11. A water-proof structure for preventing liquid from
entering interior spaces of a spinning reel, the
waterproof structure comprising:

a reel main body formed with a first flange portion
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flange portions.

10 12. A water-proof structure for preventing liquid from
entering interior spaces of a spinning reel, the
waterproof structure comprising:

a reel main body formed with an opening and a first
flange portion having a semi-cylindrical shape;

15 a member adapted for connection to said reel main
body and formed with a second flange portion having a
semi-cylindrical shape, said first and second flange
portions together defining a single cylindrical shape;

a seal disposed between contacting surfaces of said

20 member and said reel main body, and fist and second flange
portions; and

a lid adapted to cover said opening.

13. In a spinning reel including a main unit defining
25 interior compartments housing reel rotary mechanisms, a

configuration for waterproofing rotary mechanism shafts

protruding from the compartments, the configuration

comprising:
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a shaft bearing stationary component fitted to one of
a compartment wall and a rotary mechanism shaft
penetrating the compartment wall;

a shaft bearing rotary component fitted to the other
of the compartment wall and the rotary mechanism shaft
penetrating the compartment wall;

a shaft seal retained by the compartment wall axially
outward with respect to the compartment and contacting
both said stationary and at least one of said rotary
component and said rotary mechanism shaft; and

means for retaining and positioning said shaft seal

against said shaft bearing stationary component.

14. A configuration as set forth in claim 13, wherein
said compartment wall is rotatable with respect to said

rotary mechanism shaft.

15. A configuration as set forth in claim 13, wherein
said compartment wall is stationary with respect to said

rotary mechanism shaft.

16. A configuration as set forth in claim 13, wherein
said shaft bearing rotary component is retained in a nut
screwed endwise onto a pinion gear fixed to a spinning-
reel rotor front wall, and said seal is fitted into said
nut on the axially frontward side of said shaft bearing

rotary component.



