; e3ehl N6Th%-J SPI NNl NG REEL HAVI NG A WATER- PROOF STRUCTURE BACKGROUND OF
THE I NVENTION A. FIELD OF THE I NVENTION 5 The present invention r&h@t X %ﬁ
a wat er-proof structure, nore specifical the present invention kel a g %2
a spinning reel having a water- proof strﬁﬂ‘MﬂﬁMﬁMﬂﬂﬂkrevents liquid from
entering a reel main body of the spinnin DESCRI PTI ON OF THE
BACKGROUND ART A spinni reel generally includes a reel min body having a
conpl ex conblnatloﬁﬂﬂﬂﬂﬁiﬁ1 FREEAY L350 de HATRR-ARCOFA FTRUGTURE di sposed at

a front portion of the reel main body and is rotatably supported by the
reel main 1BABBGROBNDpPOB|I THE INYBNTION on the reel main body, with portions
of the rotor extending radially outwardly fromthe spool such that a
fishline may be woundrbyrpogenent ofivkRerogtor around a fishline receiving
portion of the spool. The spool is disposed on a front portion of the 20
rotorsand suppor pgd B¥e§@ﬁtr@ﬁbeﬁ%hﬂnb9gia§éﬁhtbh§twb@%rSFQQBf”Hy undergo
oscillations back and forth along an axis of rotation of the rotor.

handle is r9§§hé?b¥esuB?9FtE%FBQf%cﬁhﬁ Phe! BeekERE. Eﬁb@n%%%ﬁ-r@%%%b@ the

reel main body are the t|on transn155|on ani sm for
rotating tthrotor about the %50|Ilat|ng

mechani sm f éaﬁgﬁﬁalpﬂer§8&zﬁg?8hgsélWF§F5 8F886 FﬁguFSPSQOE%aX|s of

rotation, and a control V|ce t hat prevents reverse rotatiqn the rotor.
e orat | SRTENSRER LorBharEERmn Aok iBr e LR L Aase, Paogear th!

master gear fixed to the master gear shaft, and a pinion gear. The naster
gear shaft FBR1BDAPEr €8Llin the reel main body and extends laterally between
opposite sides of the reel nain body (left and right sides of the reel nain
body}0 The mast eB-geaPESSRAPTHONe@FWIHEI BACKEROUNPe&RTmai n body. The pi ni on
gear has gear teeth engaged with corresponding gear teeth fornmed on the
mast er gear. TheAr epannisgdf reedl gepewpléy tiocidndesdaofreehempiini bodyear for
rotatlon theremnth The oscillating mechani smincludes, for instance, an
having a complex combination of mechanisms disposed
therein. A rotor is disposed at a front portion of the
reel main body and is rotatably supported by the reel main
15 body. A spool is supported on the reel main body, with
portions of 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

AR
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15 intermedi ate gear, a threaded shaft, a slider, and a sliding guide. The
internmediate gear is coupled with the pinion gear for rotation in ?éﬁgg@szy
to rotation of the pinion gear. The threaded shaft is disposed parallelt 02

a spool shaft, . 't€.the intermedi ate gear.coupl ed to one end 28 t her eof .
Therori der pec DA vre R I e 2R00I A0 Pos donfel ofe PG ERMEE coch
that the slider noves in response to rotation of the threaded shaft. The

spool shaf t3+QNGxFRE| JORRTpP e 1D Pher QP bEPN s L@RA t HaFORRECE pdBY LSRaf t
oscillates back and forth with the slider. 25 Gease is applied to each of
t he above nehatopegvents reverse-rotation of2phe KOVPHg nenbers to reduce
friction, whereby nenbers nove nore efficiently. The reverse rotation
preventi on nechabhenrotat peat tdanemasslianfmechapbshi bncblidésearmasteani n
body. One end of 5 the spool shaft and an end of the pinion gear extend out

of the fronjeat theftpeh masvebodyat hf Dugh Bobohe nmastde gear shaftpody
such that the spool and the rotor nmay be supported thereon, respectively.

Ends of theaﬂa_sée%iﬁﬁéﬁ §8att exhendadtbrofehpr §Bath iHes@ppestéq shdes of
the 10 reel main body such that the handl e " nay be attached to the naster

gear shalt {em-gbingaiffnblie ANQ SREORNL 1805 Ply  DerBS CopPsaLeshalt.

As descri bed above, nany no e nenbers suc e spool aft, the

master gear . ghaktorapdot P LON AL 1PoLx!SRY PyLnl T OMiLLeoFephoTaI N

body t hroug or es. ores are such ere are gaps between
B

t he bores and _t he_pnoveahl e ne rs_that pass through th t || ow

snoot h nnveﬁ%ﬁi %?l?hgoaﬁséabﬁggn@ﬁﬁg?g.E?ﬂﬁrésagégg?g%ggggéﬁigtgggn t he

reel in body.and, stationary. 20 nenbers sucg as the reverse rotaéion

orevbiiti on ReEhalRim BPAY s DBESPHRLORCFERT qiRE UEAF HSChAr SRIRESEnter the

reel main bodg t hrough the gaps between the bores and the
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 intermediate 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



noveabl e menbers, and between the stationary nenbers and the reel nmin

body. Wen the reel main body is being 25 cleaned, it is al so possibbelfidr2002
wat er and/or detergent to 3 ~''v Zoo2 enter the reel nain body. The

arease appljedidp hofLEPHVES! LoRbe MPXEADL G TEIREL S A REERS LA V! Y

hi ghly viscous a e and usual Ty conti hues rovide Tubrication
even when Eﬁguid ters k#side the reel main 5 body fromthe gaps. PROBLEM
TO HE SOLVERBY TRVENTY ON Si nce hi ghly vi scous and durable grease is
applied to rotation transm ssi on rechani sns and oscillating chapi s of
conventional spi TAEnECYBEPE rPEAtL0R; PERRENEIQD Rechapiele ?EEOQ?F? i ency
in rotating the handl e because of the resistance of the grease.

Speci fical [ OwWa¥dja §rentcRPrtignrefutbet hreehnbakk BPd¥nergyenetdsshry to
rotate the handle in part because of the viscosity of the grease. Al so,
once Beawatthetppoobnshatt andide end eEethaesSpimionbgdyr dekbenddenbsits
such as crystals of salts remain. Wien the deposits are trapped between
gears or betfieeher 6rbet sobf thebrael ngaisnboiipnessoefihr at bbreninsthéf ect ed.
SUMVARY COF THE | NVENTI ON 20 The object of the invention is to inprove the

efficiency reelohaiy B68Y08u6h 8hhenthe Shpodl SghANtRE r&EbrwWhAayebe
mai nt ai ni ng snoot hness of rotation. In accordance with one aspect of the

present i nvsaﬁgaﬁtea VREBEOR! OQES?QEEEVBQy[ eeknRE Y et Rel hAYLEr28ehrom
entering an interior space t hereof. The interior 4 2t? ,1;,~ .~ 2002

TECE oo SRS hLing AP oFThOrbattyclnlien 30k tek 0stee or TERe
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



menber that extends outward fromw thin the reel nmain body. A statipmary,,,
menber is fixed to the reel main body. 5 A seal nmenber is disposed about™* 2002
t he novabl e nenber contacting the noveabl e nenber and at | east one of the
reel main hady apdthe statiianabyvTemgl. Fefar abl i sliheoSedle Menber is
made of an elagticenatgrial} 1 P?eferaelffﬁﬁﬁe n%@gégle ﬁenggr is a master
gear shaft the .spinning reel. A pair. of bearings.SUppar ite ends
of the nasfgﬁvﬁggﬁoﬁﬁngO%FFﬁﬁﬁ pﬁg%@ggl%as Fﬁ“b%§}§%A%%&&r%§%%§ e seal
menbers are ,supported on t reel. mai n _hody, the seal nenbers, being

di sposed 1§158P§§eﬁpgtGufégggc?PQeu8H€§ f CORG1pAES &P BERVRGs on opposite
sides of the reel main body such _that the seal nenbers each contact

respect i ve 1§STHicCafdodf eved whshed igedd emdars tins idgethgairgeBodR 1Nand
respective ones of the bearings. 20 Preferably, each of the bearings is a
rot ady beabiody Hawimdghengewser race coupled to the reel main body, an inner
race supporting the master gear shaft, and a roller supported between the
out er race PROBLEM TONBE SOAVEDf &Y MHH iINYENTIObet ween. 25 Preferably, the
seal nmenber has an outer diameter 5 2J ~~~y 2 that is slightly

smal | er than an sduicer hdighIgt erisefousheineUtdrirataee gridagfeeriablappitileel nmst er
gear shaft is formed with a pair of seal contacting portions that contact
respective Yo t@R9%9n0f rah@msieali ofe mRihan il 38Rl ox@1hiaGidifg Portions having
an outer dianeter that is snmaller than an inner dianeter of the inner race.
Pref er abl y mddie TGl 98- v fibdat TR i Lo l0liowdl Bigie ek avi ng a

first threaded portion an secon readed portion, the first threaded

portigon beifdg gl ARG RS A 1% e355P 1he! Handded HAYasQ

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



having-a | eft handed thread. The spinning reel includes a handl e assenbly
that includes a shaft having a first threaded portion and a seco Btnﬁ%aﬂﬁg

portion. The first 15 threaded portion of the master gear shaft is*a“rlI'g
handed thre d:th e ' t ter. shaft has
a left hand%ga?ﬁrleééd&eﬁﬁgg@?‘?’%?ﬁt%?%%%ggﬁ%%r?ﬁg%o?gtg@érrgé%%&f%%ar shaf t

i s engageabl) e Tﬁthgthe first threaded gortion f.th gandle assquly, 20
and the secORd thr %%é%a OF TR oP° bf "R H h%%tﬁ?egeﬁ?0§% FY ?sm%%%%ge%ble W th
t he second threaded portion of the handle assenbly. Preferably, one of the
seal nenber%e?geﬂiEB%Eeﬁxﬁ%$§%é%“?W%F%u¥%?mr%%%hb% R H8&+iRYLAnd the ree

mai n 25 body. The other of the seal nenbers is disposed between 6 = the

ot her of thRodwter®Arakatiorpyy Inemberbts fhyeditofihedres!l thelip ePdymin
body. Preferably, the noveable nenber is a shaft pivotally supported by the
reel %min bbdyedbrmemperols i dgsposed-aegud thetmbvable hwewpenni ng reel . The
seal nenber encircles a portion of the shaft and contacts the shaft and the
reel main bodytadtirgnahéevedbyeabhe mexieabl endeabeleast aonetof whd t he
stationary nmenber is a reverse rotation prevention 10 nechanismfixedly

support ed ofeéhems el body Nak@dyhe TheateahafEnehbées. supported between the
rotor and the reel main body so as to contact both the rotor and the reel

mai n body. Prefeppbryrapigy! tRdrscal RémseiCisenhes afaphedihocid encircle
a flange portion forned at a front side of the reel main body and an outer

peripheral gurface;of the reverse rotation prevention mechanism In
accordance wth anot her aspect of the present invention, a water-proof

N R L B R o L R
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



reel main body and a spool shaft novably supported within the reel main
body. A rotor is rotatably supported in the reel main body and a %ébUgm gm,

menber made of an elastic 25 material is disposed between the spool shaf

and an end of 7 . 2 ~ (i 4! ~J 02 t.he rotor_ contacti t he. spool shaft
and the endﬁb tehe %%‘%?‘?ibf PR D iR YT o ?lﬁegt?e%scbfec ®f the
present invention, a water-proof spinning reel for prevents liquid 5 from
entering arPY'i%eri¥f€space of a reel main body of the spinning reel. The
wat er - proof spinning reel includes the reel main body, a nmenber adapted for
connection to tHRrekyahly n Perlynagien aear shaboses barmediwitie aeel min
body and the nenber. 10 Preferably, the seal is nmade of an elastic

mat eri al . Pratrerablseal rontextt ing rpdoodions flatrecbnviddt ardspett ivange
portion that has a sem -cylindrical shape. The nenber is forned with a
secorfd fl angeeport i tdie hewd hgnamsercy | tinerdesl chipect ihge gortsiomnd second
flange portions 15 together define a single cylindrical shape. The seal is

di sposed beiaesiy contactén g sanidvgescipdit the dnd Ste@ncthsecandidiange
portions. Preferably, the reel nmain body is formed with an opening, and the

menber is ggidkkedrlELdiO LOVEF e 20 opening, the seal being di sposed
bet ween contacting surfaces of the nmenber and the reel nmain body.

Preferably, the ﬁf@fefﬂ%&b%}’ ISy 104 %eﬂt mx;r%&gngq”&jigst fl ange
portion that has ‘a sem 1|p riccal Shape.” The ‘menber 1's forned wth a
R e T Ttk i LR
Shapﬁ) The §£EJHH'¥%£é§ﬂe5Lg£§¥¥oﬁf“%ﬁ§k¥if§t threaded portion being
a right handed thread and the second threaded portion
having.a left handed thread. The spinning reel includes a
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



lid adapted to cover the opening, the seal being disposed between
contacting surfaces of the nenber and the reel 5 nmain body, and the first
and second flange portions. In accordance with yet anot her aspect? @flmh 002
present invepliony R &@tﬁep@?%rsf’%é‘g'ggdrgei & rﬁb&i’e{‘ﬁéé‘glé'ﬂi’*gdfrom
entering an i nterior space mai n- bod e’ spinning ree

wat er - pr oof spénnln eel . 10 i cludes a spool shaft supported within the
reel main bbAy P HESS dB?lgh%? defining a spool axis. The water proof
spinning reel also includes an oscillation novenent nmechani sm for_pnoving
the spool axis bRERLQFPIVrthhe BeGeahte speberxis. a THeabscpivatabhy
novenment nechanismis 15 disposed within the reel main body. A portion of
the oscil | atupponbednkeyt thechesl shais bogpofordeconthohl bog ea foneedayn a
rear portion of the reel main body. A seal nenber disposed on the rear
porti®sn of ¢thetckedfneha Hpiynpngveaes. warke Sean eanker ngnchectesl amain
body via the 20 bore. Wth the above water-proof structure for a spinning
reel, gaps petveen dhethovennte arabesntaststbRer ephftvamd boly asdior a
stationary nmenber attached to the reel main body is sealed with a seal
menber. Theng{RrBeay! is less 25 likely that liquid enters the interior
space of the 9 Z ~.~a, i~ Zooz fishing reel through gaps between the

moveabl e menber Afdothgeigely MotRePRGYeANTL hohBEr 518 ) 0PBE Y MERECENAS 2

result, grease having a V|sc05|ty can be utilized to lubricate the

vari ous eleggg£§o¥%%§ ﬂaﬁggr'fée QL& ggeFﬁé?éféﬁr %@9%%% 5§S|stance from

the grease TS eby e |C|e € handle is

i nproyed. Al so, since_les iquid e r e interior,spac there is a
eubton | REShaRLPRott ERTLyEREPO RS aP.Ege ReSh B 18555 ner EOE ot wer
deposits tra gged bet ween 10 gears and between rollers. Therefore,

smoot hness 9f2t ofeHPeh F TREPALREH LBFWERR EB?nﬁ?ﬁ%rr%%¢ ths peel

mai nt ai ned. These and ot her objects, features, Qects and advant ages of
t he presentMPaYehPdBnSi #§ B%c%ﬂ%tﬁﬁFeb?Ehlyhe 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—ghpported 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



15 “apparent fromthe follow ng detail ed description of the present

i nvention when taken in conjunction with the acconpanyi ng draw ngg Swhéte 2002
| i ke reference nuneral s denote correspondi ng parts throughout. BRIEF
DESCRI PTI ON.OF THE DRAW NGS.20 Fig. 1 is a,side plan view of pi nni ng
reel in acE@FH§H§QIWFPWt8§3l@@b&@%ﬁ?ﬁpé}:ﬁﬂﬁg AR S ﬁanPioﬁﬁfhomﬁng a
handl e assenbly attached to right side of a reel main body of the spinning
reel Fig.r?tpg'a si de cross-sectional view of the spinning 25 reel in
accordance with the present invention; 10 2 ~,~1~~ QQ(12 Fig. 3 is a
back side crossIfe@CcoxsangeeWidh teE amothiarg asesctdefi dhed BLeSENG. 1 with
the handl e assenbly attached on a left side of the reel main body; Fig. 4

i s a fragnimvent iger,spe staites ~peogifoded wiiag ofeed tfoe paeivemdisn Idawyidof t he
spinning reel depicted in Fig. |I; Fig. 5is a fragnentary cross-sectional

vi ewsof a rmastefengearingfl abhdnpmomgpaeel ofepl ¢leed mailk pody @f ahdd i ghtly
enl arged scale; 10 Fig. 6 is a fragnentary, cross sectional side view of a
front portisgin@finigheeni.nniThe ketlerdgRicdedgihniing rkeldn idcihide lohe

enl arged scale; and Fig. 7 is a fragnentary, cross sectional _ side view of
a rear portidn QIaitrxh%o%%'_,nW REmiRS! a@e‘a_@t@de%dxn dorGreck i¥h ¥ &nd i ghtly

enl arged scal e. DETAI LED- DESCRI PTI ON THE PREFERRED EMBODI MENT OVERALL
STRUCTURE i Qni-Ng 1 i C a it fil odi_ngn f, the
present i néeen%?'l (l;)hrr%l l|ril)s b&e cralnbrae% %gagwmw%tph e %reé:hv(r??nzgr&éo@ﬁ%gs?na%nand 2.
The spinnigg¥{eelcfQ$yn inkfhgs. 1, 2, 3 and 4 is, relative to nost
spinning ree Y 209 3 §em§ﬂ i i'ng reel that is able to hold about 200m of

size 8 fishline, with e fishline waund apout a spqol = 4, descr.ihed in

gr egtoer det ai | ﬁéle&ﬁra%qé"s&ﬁ‘r‘?nisﬁ@%e‘@ S ¢4 li‘ﬂ’eg'és?éé’l ST Body 2, a

rotor 3 that is supported 11 ) ) ) )
Preferably, the reel main body is formed with a first

flange portion that has a semi-cylindrical shape. The
member is formed with a second flange portion 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 body is forﬁ;a 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



z ~~ 4~ ~ zo02 on the reel main body 2 about an axis A (Fig. 2), tlelsposl?00?
4, and a handle assenbly 1 that is rotatably supported on the reel main
body 2. As is described in greater detail below, rotation of the handle

assembly 1 Qn&‘EQcBﬁépEEBn%B4EBEtES§E EBBBtH@?Yd@fEﬁBSQSsHHSlEOtOr 3to

rotate and causes the spoo to undergo~oscillations along“the axis A
(Fig. 2) in r..tQ receive the, fishline. The rotor S.r t.ahl

Suppor ted by TRERE2hos ArER - 10ThF SHeEEe heeh 58a e oAbt BuB8 & b o
about the aboye ntiqned axis A . The spool 4 has an_outer peripheral

sur f ace abogﬁgmﬂggﬁgﬁaetPi§ﬂVFﬁetP§ RBGH&PganEthSSP%pggéﬂgo lQBPFSat
portion of the rotor 3 so as to be novabl e back and forth goscillate) al ong
the axi s A PesweenTrerterting FREfRERBLELASBEMVBERPRY 3ROWRDENTRRY. 3, the
handl e assenbly 1 is threaded into a master gear shaft 10, as is described
bel owd As shawn badpigand, thaefhzaadl endssesphy flangeupgestiaomWsshaped handl e
portion la and a L-shaped crank arm 1b. The handl e 20 portion la is
rotatably attach&d tocamdendeoWwitheyetanko&her! bsp@tthofetbeepcesagéin to
Fig. 3, the crank arm 1b includes an armportion 7a, a shaft portion 7b,
and an attadhwentipant aowater-prbagespidnahgt feeadr fropopkeoBntadnys pivotal ly
coupled to the shaft portion 7b. The 25 attachnment portion 7c has a

cup-like shapguaRdresheBdeetZng énNinterior spidbB2o2rQuided RAMKI 8BAQF the
shaft portion 7b, as is described in greater detail below The attachnent

T e T R

shaft porti eyond t he tac nt portion 7c

such 40 U5 g wBigES LECE BRI s Syt L

mast ér gear € Sha has od-'shaped cross section
. he <L 0 (U AL SHE (4R Bl bl | Bl Bt portior
_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



second mal e screw portion 8b are fornmed concentrically and axiallyﬁ?‘xtvho
each other. The first male screw portion 8a is a right-handed scre gaJdN 2002
screw that is threaded in when it rotates in a clockw se direction). The

fﬁ?gggeéSi n@imﬂé%&? %%;%Hé%ﬁpga}o%ngt%@%%c V\?S@&;I r e%?i%%%;maissa

| arger dia er_than the first e rew . portion 8a., Accordingly, the
handl e assgﬁ%ﬁ yriekﬁ%alb% ba%c{yaca}{ler%)qrostgrﬁ kFetfaifJf'%n?ri%hl?e’%le e of haye reel min
body 20 2 as shown in Figs. 1 and 2, or the left side of the reel nmain body
2 as shown T§F% Yy, %r.eétﬁﬁg}%‘é’s‘?ag ehd- V% HELSFRTEH IR ?}?“F 7‘51';1#*761?‘1 st f aces
8c are fornmed parallel to each other. A bore 8d is formed on the flat
surfaces 8clUlFiealeetheaniaus ekemeniet WwiHh D5 e Wi ed N iRA%S:
supports the armportion 7a on the 13 JU;wi shaft portion 7b. The arm
porti®on 7a Acceidimaly y veristerhes fimn stixd tgpease obs Mmalkex he pivot pin
8e. The attachnent portion 7c includes a contacting portion 9a, a shaft
cover 9b, anderely esSifeiemnpein Aotde ddre ecdHntlethagdporis oim@eodsd i nes an
end surface of the armportion 7a. The shaft cover 9b has a

cylindri calshepe §hede enedd Cl Bpu b otiers Petie phetar Ddr asppdé ) orthefe t he
shaft portion 7b but is spaced apart fromthe shaft portion 7b. The

pressure mepbes S IONNHs depwsitodm Oft Iphdmer fpfd Perédson 7b and is
| ocat ed between the outer surface of the portion of the shaft portion 7b

AR T s T R A S e e i e R

7c is fornmed w openi ng surtaces 8c of the

ShatfoDort! g S ANBeh s EIBLL, OURL OB £aMlodBlgls ptalive Lo Lhe

shaft porti 'S way, por can of'ated by
rotation of_the shaft_caver 9b .such_that the shaft _portion .7b may be
t hreaded i nt® ¢ hEChet e&%el%ﬁn%i%f?f 10" 2nP A9 25&? R P unt hr eaded)

fromthe master gear shaft 10 by
. malntdined.

These and other objects, features, aspects and
advantages of the present invention will become more fully
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 Fig. 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;

10



rotation of the shaft cover 9b. An end of the shaft cover 9b extgnds around
*-a tubul ar cover 19b that is supported on the reel main body 2. T éapH§%$0Wb
menber 9c is tubular in shape and is 25 coupled to the shaft portion 7b but
is rotatable and-axially 14 2 ~ ,; ~~ ~~J 202 novable with respect to
the shaft 7b, as is described further below. The end of the pressure nenber
9c contacts the ddst-er3 deara gk iR resstrediaienal assenbdy thes
~attached thereto. On the outer periphery of the shaft 5 portion 7b between
t he pressur epiemiery I cdndidhiec ooht Beting- poryitdn Yee diandike shafembbyer 9b
there are four plate springs 9d that are arranged as two pairs of plate
springs. Furtthechdietoseen tder coitactf nghpardd ombin ansiy he pl ate springs
9d a washer 9e is disposed encircling 10 the shaft portion 7b. The two
pairs of plate sprighgs I contacdm@aedr PUhers e OUE! P51 el | @selhgEeof .
When t he handl e aségnbly lis iﬁ%ached'f&ﬁ?%éﬁiaster 52?? shaft 10 the
pl atecsprin 9 e RS t : r 9 ad t he
vvasher5 9e s%zlﬁ '(t}ﬁ%tl t“%ceir;gi asl ngo gtrpc{:%e%gﬁtl}glr?{ ﬁlzesp :C%g{s%%%ggn Sgg%l ases
the pressure nmenber 9c into firmengagenent with the nmaster gear shaft 10
t hereby prevénting the shaft portion 7b frombecom ng-unscrewed fromthe
mast er gear shaft .,10. Specificall t he biasing force that, urges the
pressure menber $d%gal st alfétafﬁié'é{fargyea‘?roﬁf'"%‘?ﬁttmf@]he‘flp%wt% rdtain one
of the first male screw 8a qr the second mal e screw 8b in threaded
engagement WRSHeTh&e@dr s JoHdli TR MR dCSh daRd ghad ém Jekg- sha?® 40. As

well, with the plate springs 9c under conpression, the contacting portion
9a further E&dAghdtly smlen@eslrsadkeof 25 the armportion 7a such that the
armportion 7a is not 15 2 ~~ ~~ :f'd 2002 able to pivot about the pin
8e. 10 Fig. 6 is a fragmentary, cross sectional side view of

a front portion of the spinning reel depicted in Fig. 1 on
a slightly enlarged scale; and
' Fig. 7 is a fragmentary, cross sectional side view of
a rear pqrtion of the spinning reel depicted in Fig. 1 on
15 a slightly enlarged scale.
DETAILED - DESCRIPTION OF THE PREFERRED EMBODIMENT
OVERALL 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 reel

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

11



When the handl e assenbly 1 is to be renoved fromthe naster gear sh%ﬁ%~ﬁ@i2mm
the shaft cover 9b is rotated to | oosen the threaded engagenent between the
shaft portion 5 7b and the naster gear shaft 10. As the shaft portion 7b

begins to b C r ( f h £ ft 10, the
pl ate spri ng}sqg?? (Lagzei)egln qld bare}h aad%oﬂ%%r&gggr%rsgsse@é EL gf)t’he contacting
portion 9a bec se rated ron1the aft cover, 9b. The ontactlng
portion ~10CREY I%’oaégﬁéas Y vk tHahel i % ¥ of the arm
portion 7a of the crank arn1|b Accordl t he crank armlb can easily
pi vot abouts‘%Hﬁ)lﬁ%%torblW%éfe%é‘i‘?%lhé’cﬁg)hd?e sk ekl deIC Dedridhded in by
rotating the shaft cover 9b, the contacting portion 9a contacts the end 15
surface of qlffeateﬁﬁn%ﬁatﬂorbeﬂepwmeﬁ%tb%ﬁx% Mardhe awbifh3ssenksly ek ai ned
rigidly in an attachnment state where the crank arm | b cannot pivot about
the phvot pritlBeresffedte tdhalmniel assomilbgdyl 2 scatdex hgte totde st er
gear shaft 10, the plate springs 9d bias the pressure nenber 9c 20 towards

t he master geertesaid ddusederiebyspdel o tashimmdérgd ddei endiensassenbly 1
to the master gear shaft 10 does not cone |oose easily. Structure of Reel

Mai n Body Agldrfy shiwhstis A ogrid. 2) aid Srddiherd efdcdBid ﬂoéiy 2 25 includes
a reel body 2a and a leg 2b. The reel body 2a 16 2 ~ ,1 ~? ~'"; ~"n~ has

an openi ng % L fe Side portion thereof (the opening 2c |s open toward the
| eft side of Fig. 3) The Ieg 2b has a shape resenbling the letter T and is

h dt
:hg\?me) . '?'hgorggcltfbé or rre on cﬁ?&'aﬂ% a%%ééa i (rﬁ%gr a#]i%}n{ %Or%{\;\ﬁrh

t [ d t f Th 2 dt
recel e = 155 HEhGS %ﬁqeﬁé'r%w o Brhatt e s e P B0y S8 i n
gle19| n<29 5233{1%5 I he geel body Z%é h&r)oeoi A Oag as aé:uetélprperrpfghel efents whi ch

surface about which the fishline is wound, and is disposed
on a front portion of the rotor 3 so as to be movable back
and forth (oscillate) along the axis A.
15 E STRUCTURE OF THE HANDLE ASSEMBLY
As shown in Fig. 3, the handle assembly 1 is threaded
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



The space within the reel body 2a is accessed via the _ opening 2c by n iy 2002

gy

removing the |id menber 2d. Wthin the space within the reel body 2a are"a
rotor driving mechanism5 for rotating the rotor 3 in response to 15

, rotation %ré&ﬁd@%ﬁ?ﬁ?f&ﬁ{ e11sl?é‘f’tﬁ5;39§£&¥'ﬂ5i {Bﬁs;[l?ét%éf‘%t?esc%hat

noves the spool 4 back a along t axi s A 'suc l'ine
(not shown). i around_the spool 4 by. rotation of the
rotor 3. 201@% ae(;tm%ﬁwlén%y W'e ope%i%%t%?h FHe r%oelf%b%rtljy dais closed
and sealed b | i d. er. 2d.. The |jd nenber 2d is fixedly connected to
an outer peﬁ‘?%ate"i‘@/tb?ﬁ%ec EMHGLS YR pot§ ss.h‘agut ap%fﬁ%ei%lmp tion of
the opening 2c, a liquid gasket 80 is_applied as showmn in Fig. 25 4 in
hat ched shadi®ERItt RATLILR P HttRRAL AR ey ndrerierend of 2tglfe~ J~., .1
?.CC? 2d and the opening 2c, thereby preventing liquid fromentering the
reel body 2Rttachreent aperaidmg’ e mughvihat ctkerehistal etk olchzi sm
therein. It should be appreciated that the hatched shading in Fig. 4 5
represent i nghafie poxuiach ghskist Btresdexdtimto i itk ard s 0er ofear cshoslt sect i on,
but rather is an indication of the Iiquid gasket 80. Fig. 4 shows a first

fl ange porti®n 2e fornmed on a front portion of the reel body 2a. The first
flange 10 portion 2e generally has a sem -cylindrical shape, or in other

words is approxiTsé edat@lgoedich Cp inera i Foshatiped Nerddd sdedd Bdrge
portion 2e is fornmed on the reel body 2a and extends forward in front of

the openi ngoRcend\ $ESNH dARNALWOFd | e 2f 1 d1Se féﬁ%g%@p%i}f. fiy ¢ fdiponge

portion 2e 15 and the reel body 2a. The second f Ion 2f has a

semirgyl i ndiggAl shang,and, ol les £yl dadey ShAPE 4D Ligst 1 ange

portion 2e. way c reverse rot on prevent1 on nechani sm

50 is fixed, to the first flange portign 2e (and second flange rtion 2f,
as shown Zosécnoﬁd‘.‘a ) Sﬁﬁe%r\éqﬁgﬁo%lé}fcﬁ%lg%]f’?% CNEEMt B2 oal}éc:t ate
in one directjo but revent%Fthﬁlrotor 3 fromrotating in an opposite
di rection. #&% ¥n’b‘?’&'§1t"éﬂ FHEI QDAL - ¢ HENQ LRt MRARYSTFY iR 240 s a
separate nmenber fromthe reel body 2a and makes it 25 easy to install the
vari ous el fents § metahhanded werew (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
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18 2gJ ~ 1'J 2002 within the reel body 2a. The configuration 68 tH&l 2002
Second flange portion 2f is such that the master gear 11 is closer to a
front of the interior of the reel body 2a than in prior art configurations.
A water repellent seal 81 5 nade of an elastic material is disposed on
surfaces ofgtﬁ% second flangeigortion 2f that contact, the first flange

er

portion 2e® t B8 H51E ety W N FHUASTH H gls RLIYHR I eTOvRbef I ent

seal 81 is disposed in a sem-circular shape on a rear surface of the
second fl at§e tP6r eihgd 2 ord: fodei My e thel hiierr M. 8he wat er repel | ent
seal 81 is also disposed on surfaces that contact the first flange _portion
2e. The one-way Ttleutdh ashniad: paifalpn cot riesponmting tapntcttindg nder defi ned
by the conbination of the first 15 Fl ange portion 2e and the second fl ange
portion 2f poAttivhubar, seahafiingBzmeade, cfndam glastdraaiatbat swuch as NBR
i s disposed on an outer periphery of the one-way clutch 51 and the first

and secondrhkapge thefitindnHode ¥ 2 A fdPWh idhd idhrhcSush dhat any
outer peripheral 20 gaps formed on the one-way clutch 51 and the first and

second f aggR Bartiians 12¢ anthefonAONLN i 18aD J it ietupen Lhe

one-way clutch™51 and the first an fl'ange portions 2e and 2f are

all seal edyy A3 SHOUD (LGS o3 AN ficr® U 1AL BOSS, A i 25 172 is
i a (towa e ~ 1

formed on one~si de of thé reel body ~~ ~e zaoz
right side,of Fig. 5%. he bass rtion 17a extends inwardl ithin the
reel body 23°f SPQSEp 8rrt£ilfr‘é‘ PRI ng Foashd ap pgo‘r% t(cjﬂ%}e/ f the
mast er gear shaft 10. Another boss eporti on 17b is formed on the |id nenber
2d 5 opposPAGLEABR BBss Boe PESSERES RFFRGT K K qLoy ndsife P ton of

10 the shaft portion 7b and is located between the outer
surface of the portion of the shaft portion 7b and the
shaft cover 9b. .
The contacting portion 9a of the attachment portion
7c is formed with an opening that engages the flat
15 surfaces 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 pressure member 9c is tubular in shape and 1is

25 coupled to the shaft portion 7b but is rotatable and .axially
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fixed in the opening 2c, the boss portion 17a and boss portion 17b a¢& JUN 2002
axially aligned. The boss portion 17b extends both inward and outward from
the space within the reel body 2a for supporting a bearing 16b which
further 10 supports another end of the master gear shaft 10 (on the |eft
side of Fig. The, boss portion a o he_reel body ,2a is.covered by a
shaft covéﬁo ¥eF%hE€eF?SBﬁ8ESE8f%Z80§ ?%59§Ecaﬁsbésrgﬁﬁgg&b§ d the handl e
assenbly 1 may be threaded into the naster gear shaft 10 via the 15 opening
def i ned byfTﬁ"h%%a??%@W16aTh¢h8“?u85I§Pec8§gﬁsfgﬁ RePPEE C6upPE S Sei t her
of the boss portions 17a or 17b on opposite sides of the reel body 2a,
dependi ng tponmakien gpde dhafhelPewhipsdiiheahendlrandrenkdgernbliy 1 is
attached to (i.e. for a left-handed 20 user or a right banded user). The

t ubul ar covetadlebd pteeerats - waber theonnénarepengphheyr eél thei shbddy 2a. As
shown in Fig. 1, the shaft cover 19a and tubul ar cover 19b are oval

menbers, bebht belaptiedbéowbencolpl pdetpueet hemnbbosscpanti eanel7a and 17b by
two small bolts 19c. The 25 surface of the reel body 2a around the boss

portion 17@onSadPing /pdriion’ 9a bfr tABZsharfedoveihopntAkak heeegpuki/c for
attachnent - of either %he shaft cover 19a or the tubul ar cover 19b.

STRUCTUFEf51a6$5%§%¥§§%E§$V%RQ%WEGEAN£§QhéédS%g“?gbaﬁ%ggstﬁg Eﬂ%t%PtOf

driving nechani s udes a nmaster gear andl e
assenbly 1_js:-Jion-rotat a I L er -sha .4 The

r ot or driv?%%lﬁighan%gﬁggégrS%E?ﬁggﬂdéégt%ggggg?%ﬁgggg? igﬁt%%té gs gear
teeth engaged mL%Q corresgogging geaé tegth.forned on.the naster gear 11.
10 As show'§ PG SPTIRgs nddt 8r “gBaPY 11%i At G4BROPRE FRSEEFLIBSr shaft
10, a gear attachnment portion Ila jntegrally forned. with the nmaster gear
shat? 10, Hha shefheBPrheABel/P11bTHE B¥RABRYTE0OHI BY42EES FRELHESr 98t t achnent
portion 1la. 15 ~ The nmaster gear shaft 10 is a hol | ow nenber nade of a

st ai nl ess RrerchetarhaPthebt Atefdtesf PEREPhAEIEF fbareshaf t Whgnatee

rotatably supported by the reel body 2a and )
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 9e such that the biasing force of
15 the plate 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 from
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 threaded engagement with
the corresponding threads in the master gear shaft 10. As
well, with the plate springs 9c under compression, the
contacting portion 9a further contacts an end surface of

25 Lthe arm portion 7a such that the arm portion 7a is not



the |id menber 2b via the bearings 16a and 16b. The bearings 16a and A6HIN 2002
are rotary. bearings, each having an 20 i nner race 20a, an outer race 20b,
and ball bearings 20c. Seal rings 18a and 18b rmade of an elastic nmaterial

such as N6R_gre QES§Q%SQ adihacethet 9:4L,he out er peripheral surface of the
master gear shaft 10, and axially o tWard *from t he inter nal space of the

reel body 2a, the.inn 25 race 20a a t he .outer race 20b of the bearings
16a and y21 2 @hﬁn;%he'3?“§ﬁﬁ~aféﬁﬁgﬂgsgeéﬁi&8|§? fﬁ@°§§§|fFPHg§%f8a agd

18b are washer-1like nenmbers, 5 ~0 15 tightly retained within seal coupling
recesses 1883gh&Tr1882TwANEH art8 f SPRe At ROVIEXd dPeASe X O2at8Ad tPeel body
2a, respectively, axially outward fromthe bearings 16a and 16b. | nner

radi uses of leReegeihecshperAgdr engagenendc berweedd theushaftaporsdonof the
seal rings 18a and 18b) are smaller than outer radiuses of the bearings 16a
and 16b. Axi7dl andngihles mak telre geaal shadl ilfg r aseshes shad tapdrt8dnaie
slightly smaller than thicknesses of the seal rings 18a and 18b. I nner

peri pheri es belgihle toedlecbinegantdzened I3htareadies)oFedmadhacaaktied seal
surfaces 10e and 10f of the master gear shaft 10. Quter radiuses of the

seal surfacgealOghamd 10f ane pnakkespiiagst BE kapanseandl atlaenportion of
the main gear shaft 10 that contacts the bearings 16a and 16b. Small bolts

18e and 18f 13ngethteapedskatio bkha RS 2R taR R 'Zfa@% 15A2 odnghelbhies
fG an& 16

contacting the outer races 20b of the bearings b. The small bolts

18e and 181 JRLOUIR! Beofutfle bAGRE 2ARLOGRE ! HR oS RAh LAYl §R,200A1ED

into firm engagenent seal’ ‘couplTng recésses "18C an supﬁ t hat
e TR T I8, Bt Bt B R e, B IR Bl 110
arm portion 7a of the crank arm 1lb. Accordingly, the crank
arm 1b can easily pivot about the pivot pin 8e. When the
handle assembly 1 is threaded 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
1 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
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have smal | er radi uses than the bearing attachnment 22 28 ..cl ?~ §h8féﬂ@sam2
it isless likely that the seal surfaces 10e and | O are damaged. Further,
after repeated attachnent and detachnent of the handle assenbly 1, if the

mast er gearhgga geﬁﬁﬂ | 9cbendaf gride Q%rggytﬁEQ%QQithga ?%ﬁerQV|de a

radi al ly outmar ectl n t he seal y st

reliabl e seal Also S|nce ouplln Gess 18¢,.and 18d,have
smal | er rad?useg PRER £ agutgp g % f&g gﬁrg §%Ces&Pﬁaqe§rgbépplled
to the bearings 16a and 16b n be directly supported b reel 10 body
2a and the h?g ﬁ%@pezgesgy g % eﬁteg Ttﬁan&§t§¥a§@ r Yohaft 10 is
formed wwth a first through bore 10a a first female screw portion 10b, a
second throG@ﬁnﬁéﬁetPGCre&ﬁdmﬁl§e?8ﬁﬂ fomal PoFEAOR ﬁérﬁléﬁ5%06°§IK“P6rned
concentrically and 15 axially aligned in the above recited order fromthe
ri ght 5si de &homing.. 4The tleg 12&f tissifgamed pPingthe reed Hedyndaf emal e screw
portion 10d opens to the |left end of the master gear shaft 10. The axi al

| engt h of tHatkigrsilyhtheglewidhe bdd iextenbist dmt iaal bpwhlrd sdmecdsonhe axi a
20 length of the second femal e screw portion 10d. The first through bore
10a has a | ahgeiefiradi.us Theaopehd ngecend sf elalpeds ¢bewepeilvieola 10d, such that
the second mal e screw portion 8b of the shaft portion 7b can be inserted

ther et hr oughenbee Lidr heh @R @196y RO 'L%llqltal'ns b%‘éyf ormed with

ri ght-Landed screM/threads into which the 2 I*1 2n02 first male
screw portion 8apaf s, s@%f% I bhi on qu%aQ %@r%@ﬂe%% 2khe xiaali d ength
of the first fema esscrgw por#@gn IObq S sllg onQS& than the éiial

! engtlfb of 1 Ige sfp'arc%t f@ ﬁa?ﬁzr Y 2 ttI O%hq%h E%G.\fl%)él %le\)e%qt lfhe%fhatnr:{esms

The space within the reel body 2a is accessed via the
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 lid 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 lid member
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5 second through bore 10c is substantially the same as the axial |ength of o0
the first female screw portion 10b. The second through bore 10c has a

| arger dianmeter than the first fenmale screw portion 10b, such that the
first male r p [ ap_be e o] h cond 10
femal e screaﬁpgﬁ?lgﬁélgge§§n§h?gédghg§gF% Er%bgh Bé EQ ?é&)? ?gads into
whi ch the gﬁ nd. sc;em/pgrtlog shafﬁég &hon 7h.can be

t hr eaded. §8F%P8n G 'R BOTEr QU?P 808 apfga GeBPVeAdit 10 are
flat surface forned parallel to each 15 other for engagenent with
correspondiﬁgeQE Faces BhetH@CBQQFSQtFQEHﬁéHt poEt £BAVi4aPeThe gear
attachment portion 1lla is fornmed on the flat surfaces 10g integrally with
the naster geRresharedibhpy Eh@sbatph?ﬁnghﬁﬁénﬁasﬂeFlgeag shaft 10 into the
gear attachment portion 1la or other 20 means. The gear attachment portion
Ila i8 madereprasenhingl tbe, linkindéd gamkbe A0l dednpht egr ahfljcaktihnaof
stainless alloy easily. The gear attachnent portion l1lla includes a boss
portion || caandoasfkeagtoper bunonratderThe hassnfdchtaonlaéc thef Liqdhid
coupled to the master gear shaft 25 10, as described above. The fl ange
portion l1lldghskéersed 24 ~ 0 ~ ~ ~~ z0o0z on an outer periphery of the
boss portion 1l1c. The gear nenber 11b is detachably coupled to the flange

portion 11d by aFmburalshwwgfabghkgtlélaﬁaé Pseﬁiaﬁnberfé%ﬁehsoﬁ di sk
shaped nmenber nmade by forging an alum num'aloy. 5 Therefore, the gear

member 11D i oB%'EBk%EEM gkgghilggs+gsagygggbef ﬁébfkggkuﬂﬁgngedisk portion

1lle and the face gear portion por |on e is no rotatably

RO ROESRETLEE PGS e B b ES-SETFRREAL bR | B80T, 7

t he outer riphera ron—o isS"a apted to
th f d th i
e Sear ohBeE b hEEGp R EkDRt ATk GRS BE, anayﬂg“”é%uaa 4n38kc1 on of
ener al | portion of the reel body 2a, The 15

the axis A i central
pi ni on gear g? FgrﬁEsFFSKHEdPRFFHPH ?ﬁel?eéPrHSGyOQatQSaFﬁgﬂ BRA¥ 2Rovenent

along the axis A, but rotates about
and extends forward in front of the opening 2c. A second

flange portion 2f is fixed to the first flange portion Z2e
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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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 12a is fixed to2thelit 2002

rotor 3 by a nut 33. 20 The pinion gear 12 is rotatably supported by the

reel body 2a .3t. gaé?%p {2l s:@?_ge rtiQ i [ hgs l4a
and 14b, réglp%%:ltrl{ \\I/%%/ e kga;;dc}gliés/ha l(gorggfi%rdagp%%dnpﬁtt\g}% t rortcpgh t he
pi ni on gear_,12. The pinio ear 12 .is .fornmed wt ear teeth engaged with

n
the gear 25 1HSl%H RHF tH ?ast]esr T PG PN IRyt Wit h gear 25

2 0"~ ; ~~1 2002 teeth on an jnternedi ate gear 23 of an oscil]atin

mechani sm 61 riDed ﬁIFP’Hi'é%# efrh%le%%"r‘?rﬁéqu?/d‘: W@@%rmé Kshégrhom in
Fig. ?_, the rotor 3 includes a 5 cylindrical portion 30 fixed to the

pi ni on geariM Rr¥QL AL RPREHHR FEIRT - arbevatenmemlled seahafl arm 40.
The first and second rotor arns 31 and 32 are formed on side - portions of
the dylindmade @bran onlS0t opposterial asl pspdded an sactaerharf The bail
arm40 is a nmechanism 10 for guiding the fishline on to the spool 4 as the
rotor 3 rotsdasdhbtidanddepapoindn 42 £ Titeatc ydomiciaic athgpof 110n Samyel t he rot or
arnms 31 and 32 are made of a material such as an alum numalloy, and are
formed int gyt ion tgeAMBreios BidneerbEE2dNi tas AsHdwnticemid al4 potiié on of
the 15 cylindrical portion 30 is non-rotatably fixed to the front portion

12a of the Ritd PN Go1drk WedDes NULs 3BisiSs &SSO | PesbavercwlaA 1ot or
bearing 35 is fitted between the nut 33 and the |i spool shaft 15. The

outer race gf & VP30 b el d.d i t 33, and
the i nner racagg%f rsoétﬁfee%ggé“?ﬂga3 (?g ??%e%%&np%ﬁ%%d&%?éﬂgﬁa t 15. A
seal,; 34 is fitt ' r insth t h ' ' d from
and 1d(?arret rgécéajfrﬁgd/ tl[rg% gleﬁd tlﬁ%‘;ﬁg‘%ﬂef? 'ecgrslgéjf“(')é?g?%era%%%%%gé %QI]A%C Ing cap
33a is fastened 25 ~ over the nut 33 to the front |l and rgetains ttie
seal 34. Zbaefscé %lsflfoie-g’.ﬂ? 79 it v%?’?téﬁtiéy‘a? o@rﬁﬁ(}" oﬁf%ﬁ? ont
portion of the cylindrical portion 30. A boss portion 42 is fornmed on a
central porRFONP 2% front wall 41. The boss portion 42 has a through
bore formed in the center thereof. The 5 front portion 12a of the pinion
gear 12 and the BpotnetidY Abuesh ehl has cugihare erERRPPIHHIRI ofC t he boss

portion 42, such that the pinion gear 12 is non-rotatably coupled to the
t hr ough bortdie £ykinder dof edrbyridve eompimetiemi e Goe i Eirst )

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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10 di sposed within the cylindrical portion 30, adjacent to the boss pgrgjpn
42. The reverse rotation prevention nmechanism 50 includes a one-may:%Pu%%H 2002
51 and a swi tching nechanism52. The one-way clutch 51 is a roller type one
way clutch, in which an inner race 5la which is non-rotatably -. 15 coupl ed
to the pinion gear 12 freely rotates. The sw tchi ng _nmechani sm 52

swi t ches- t h&9BheShEG Sfufdd 5P bet e RGO Stidt% eXUFRE ch reverse
rotation is prevented, and an inactive state, in which reverse rotation is
al | oned. 20NRErdhywithip §hee reglshosive 43 ftdds oy tsity) @ & indy i s
retai ned between the inner race 5la and the boss portion 42 of the rotor 3.
The sl eevelf8 whight Rbpppubsl anemeamseo thaviengas tear geeadi shetfdr Igbrtion 43a,
a _snmall dianmeter portion 43b, and a disk portion 43c 25 extending

t her ebet wegnotiihe basgepdiranenern.’7bpdrst ifermdsa ons the 1id member--4d 200z
coupled to an outer periphery of the boss portion 42, while the ~mall _

di anet er poppbsnng3bhesbeedpbedttiont hga, nred aed Tha and tdempninn gear
12. The disk portion 43c that connects the |large portion 43a and the snall

5 portion 43Reiisifli §RESEHREhYESR ! t&@.eb%_%spgbtrit%nﬂ7%n%ntdh%ds@ﬂer race
5la. A shaft seal 85 having a’lip is retained on a front portion of the

one-way ¢ Boehidh | THea P SO885! 9Bl oSBT SUE 3cf, o Lne

| arge di aneter portion eeve I'nCe i'sk portion 43c

i s dispose e e.hoss .portion.42 and the inner race . 5la, it is
unlikely t §€g$¥EU|8£Eaﬁngﬁfgrapﬁe°8§ Fﬁgrgfgp T EP356 @#?é.DZf%Fhrough a
gap formed in the_ inner periphery qof the sleeve 43. Therefaore, by sealing
with the shaft Redy 48 §55§HPB%FéP9p§rP6ﬁéﬂ§9 d6pPr yhdchi fuxthsireeve 43,
liquid does not enter inside the reel main body 2 through gaps around the
onelGay cl&fRROBYES TRetBpEegBA48TathEndagtEreORaE FHSELT R H§Tofthene shaft
seal 85 relative to the rotor 3. Wthout the sleeve 43, if the rotor 3 is
of fset 20 +¢bin $héesphf Figeah)85 ®hiel boskeppotdrni § 7Teonpl sliet geefie

body 2a is 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 lé6a.

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 the reel wmain 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 17a and 17b by two small bolts 19c. The

25 surface of the reel body 2a around the boss portion 17a 1s

20



pi nion gear 12, the shaft seal 85 cannot seal properly. By utilizing the

Sl eeve 43, the shaft seal 85 can be nore basily positioned rel ativeat ot
"rotor 3 such that the staff seal 85 can seal properly. 25 |~s shown in

Figs. 2 and 4, the reel body 2a includes 28 2 ~,~ Vv >> Zoaz a switching
mechani sm 52 that has a stopper shaft 53. The stopper shaft 53 is pivotably

coupl ed te,tRgar §8LnPRHY 098152 e225L0 1R h):e %a%%#%n?hEH?%ﬂ_QQn!naCt'Ve

position and an active position. As shown 1In € stopper shaft 5 53
has a stoggg pgggl 5%a gasg%f \ rtlo a53b and cam portion 50c. The
st opper handl & 81509 §hr &i FR¥ERor Phrough the reel body

2a. The stopper ly connected to the shaft 53b. The cam
portion 50c |SS?B§%HV§ECBEpFEE FQTQRTPgﬁngﬁdMgFHﬁNésﬁhaft 10 portion 53b.

An O-shaped ring 86 is installed on the shaft portion 53b, at an inward
portion rel atide $hovhelst Bpger Shaklice ro8ar ﬁheV®n§hm9§ﬂamnn@.$6 prevents
liquid fromentering the reel main body 2a through gaps that may exi st
arobind t hénstepperashasteb3dgeArf idntopehticantaf hhedls eamepdilti an 53c
contacts the one-way clutch 51, so as to switch the one-way clutch 51

bet ween t he nometovetpbdyt aonaahddt heaathevRaposirt jearashardi ng .t o pi yoting
of the stopper shaft 53. STRUCTURE OF THE OSCI LLATI NG MECHANI SM 20 As shown

in Fig. 7rhéheooscidlabing meehanism 6 bmgbUQﬁéladbbreaeeglﬁ%fnt 21

di sposed bel ow and parallel to the spool shaft 15, a slider 22 adapted to
nove backqgesd 3 g hrepd t di ate gear
23 flxedk%% a frgﬁﬁggﬁgggfg%ﬁg %h%ggdgg EEQ? w%%h %Qggéggbﬂhﬁh of t he

threaded shafte &l PoLRLA!BR! ¥nsURROLLE] 8, 4Yia Lhe bearing 28 in a

support b re 2g d on asrea’r portlon of the reel body 2a. The'
support bore %%s shown in Fig. 5, the master gear 11 includes the

master gear shaft 10, a gear attachment portion 1lla
integrally formed with the master gear shaft 10, and the
gear member 1llb detachably coupled to the gear attachment
portion 1lla.

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 inner

25 race 20a and the outer race 20b of the bearings 16a and
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is sealed by a pressure Iid 88. A planar seat packing nmenber 87 x_s 28 ! 2007
di sposed on a rear port5 on of the reel body 2a to prevent liquid from T
entering inside the reel nmain body 2a through a gap between the pressure

lid 88 and the r . The seat packing nenber 87 is disposed
bet ween thelé;}@r’esrgﬁslrpeeél{ﬁgy ‘and the rear portion of the reel. body 2a, and

is fixedly coupled to the rear portion of the 10 reel bqdy 2a.by the
pressure id 88 qﬁ}ﬁ &Faks TR acﬁﬁfrelogq i é@s}iﬁﬁ’t]ilg‘rgdq‘e"lhr%’:sr’eel body
2a by a smal~_ hait 89. The nearﬁportion of the reel body ? a is covered by
a protecti nover Faped Hitdem 223k GRIRIING igsssassd 18 @ gui de
shafts 24 that are disposed parallel to the threaded shaft Z1. A rear end
of the spodi8dhafhticts are-fermast atmpihe coishbimanher t2tk agid d@elp bodphe

i nternedi ate gear 23 couples with the pinion gear 12. SPOOb STRrJCTUR~ As
showbd i n Fixp, Xespeetsipmdly 4 axsiadlilgpassovdret waem tite figaatirgs dréaar m 37.
and tt~e second rotor arm 32 of the rotor 3, A central portion of the spool

~ is coupl ethd aehe frmr endicfsdheospam sl teokp Ming aeiaaga@amni sm E;
O The spool 9 includes a wi nder_ body Via, a sk~_rt: port;.i.on 4b, and a

flange boarghdta,gdlh@dtesh iate et 0 sedl ‘ridgs 184 atrddA 8b) abeut an
outer periphery of the wi nder body 4a. The skirt portion 4b is forned

integral |y afdin & Ragdn RAIddOT Rfiddiss WMHdale hﬂg%eﬁgas gﬂe‘a fdnagpoard 4c

is fixed to a front end of the w nder body 4a. nder body 4a is a 5

cylindri cal%){;ﬁp%nd%vg NG the %agl'r %ﬂélﬁi&e%@necfze;g%e%cel%ﬁaa%d sqprallel to

t he spool s As shown 1n ody 4a 1's rotatably

coupled to the spoql, .shaft .15 by .two hearings 56 57. The skirt portion
4b i“soedi sk %Eneaﬁéﬁgght&yemeﬁ #%ﬁ&q}bcd?rh%%fso&aﬂa FiF%ctidP % rom a

rear end partion of the w nder body 4a., A thread thrqugh bore 93 is. forned
on a porti dbdRnhd e r (I RS APk et it ke (3R8 i S &Ry ad  one

end of the fishline (not shown) wound around
. 18b are disposed adjacent to seal surfaces 10e and 10f of

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 l16a 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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the wi nder body 4a extends through the bore 93 and i s 15 anchored t@ §hdf 2002
skirt portion 4b by tying the fishline to - 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 w nder body 4a. 20 Therefore, the fishline can
be wound eventifaaboutithéswioder 1badyy4ahavernwhgnaad thirabi-shhige J.s used.

As a result, the fishline can be pulled out fromthe spool snoothly, wth

an i nproved. Gihmootdnessa @ed L ot ahkreRerThe rkkanga hoard é%tgélﬁgn%nn%l r

ri ng- shaped nenber 25 having an outer periphergl portion that projects in a

31 2 P, detda@mai? & dj LO Lve to.t reel  main body 2a.
The flange boé?dlzcﬁ%s ??ggﬁlgéﬁg%ﬁlgggggggke?mjﬁgeEESOH9SE§rb?e&rSpool

ring collar ' eade an .i pper periphery, of the w nder body
4a. 5 The éﬁ%g?; q?é“?ﬂ%g%r %dg%%8f%%dbg§?Fﬁ y59£Fﬁ% 1pg farghgedipna

posi t4 on at e .end t hereo n the spool shaft 15 by a positioni ng washer
54 th§at is r@?&algﬁto“qi%aef p<gb¥e%ﬁb? r 18he p5eah| ringg bdanand dBbamael astic
material is_ disposed between the positioning washer 54 and the bearing 10
57, adj acerit Ltlgt iR dgh oﬁﬁ%%al?g‘ée%eﬁ- t@qg‘scbeaﬂfimge 57hanslealportion of
the spool 4 where the bearing 57is retained Theseal ring 91 is a

washer - shafeYPremise - €fcsrs Srevieint | ard | 18 ik e osmaelt e | g 1 lhee §lr egagEChani sm
60 through a rear portion of the spool 4. 15 DRAG MECHANI SM STRUCTURE As

shown in Fit§e. o tend reicesn 20 ustlabiet dfageecian srd s fbgpesedphet ween
the spool 4 and the spool shaft 15 for applying a drag force to the spool

4. As showhebrmihigg. 16a tdiel drag mwi&m&%ﬂwg\%?ﬁ@flﬁg%g@ timg)n

61 and a friction portion 62. The handle portion he anoun

dr ad of or cebbaybeacantr @hleed impnaldes: sthe friction portion has a plurality
of disks that are pressed into friction engagenent with one another

As shown in Fig. 5, the master gear shaft 10 is
formed with a first through bore 10a, a firgt female screw
portion 10b, a second through bore 10c, and a second
female screw portion 10d all formed concentrically and

15 axially aligned in the above recited order from the right
side of Fig. 4 to the left side of Fig. 5. Thé second
female screw portion 10d opens to the left 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 10b is

25 formed with right-handed screw threads, into which the
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and Lurther coupled to the spool 4. 25 "fhe handle portion 61 incl ngs“q\, '
first menber 63, a 32 2 ~ , 1~ ~~~ 7?2 ~Q- second nenber 64, and a oung- 2002
mechani sm 65. The first nenber 63 is rotatably and axially novably coupl ed

to the spoql, shaft .15. The secaqnd er i s .di sposed .at axially front
position wi JhrSSPCe G %Cor(?"ﬁé)%q}lso[n%oefr Qé‘%f.halétg o O%ﬁﬂ?tcﬁ% kf%/
threaded into th econd nenber . 64. The sound nmechanism 65 is coupl ed
bet ween t h&ﬁq%aﬂeeienﬁﬂ}e @?‘ﬁd e e h W s e £ oA 19G58Y menber 63
is a cylindrical nmenber with a flange, having a cylindrical portion 63a and
a flange 1PPFAbN BBHLsuF Hhsly langphadhany the el diensterot han t he
cylindrical portion 63a. An oval coupling bore 66 is forned on an inner

peri pher al Y thiogrsomale sgrendrdrialopdad oMBsaxial nengtdt afabihe
coupling with the spool shaft 15. A rear end surface of the cylindrical

portisn 15 fiRsomi theodghr dorerrr 63 dubgh Apoiseld yadjiee eddmd s e cti on
surface 62. A seal plate 71 is coupled between the cylindrical portion 63a

of the firsdxi@rendch awW @ iMet PRI radifaeeiaf tde. spaad ring
collar 55 for preventing liquid fromentering inside the spool 4. The 20

seal plate giediy &g MRIdW d NSHFdd % Panfd il hipedf@rber nmade

of a stainless material  into a plate shaped el astic nenber made of NBR The

seal plat esﬁ%ﬁgf%ﬂ&m&%&%ﬂt% :lﬁﬂg,r ?ﬁucﬂprﬁl{ﬂ] %ﬁ@m;ﬁ%t Tx'mc-fea'

plate 71 i y a snap ring rection sho as a leftward
direction i ig.. 6 i1g- shaped 33 ~ ~ ' ~~ 2002 proj.ection 7dc is
formed on t%ell:ése orpﬁ%r{é E%,CS%%& PR ttcp%%eetl}recf‘{g Td?l}ﬁ .ég}?“%. The
projection 71lc contacts a cover er 68, which js described. bel ow, for

preveht i ng THRAYS GATEY rHﬂﬁte]rﬂ‘br]i%blfsr Iiﬁﬁ%ff%év%%ch?étp'i}}ﬁﬂ reel . The

second nmenber 64 is di sposed opposite the first nenber 63 so as to he
rotat abl e r¥ERY v EeRdsdhe {159 Sthirinddre ecomt vl fFHRMIRGTIEPT R udes a

handl e body 67
. of the shaft portion 7b can be threaded.

On portions of the outer surface of the master gear

shaft 10 are flat surfaces 10g formed parallel to each

15 other for engagement with corresponding surfaces of the
gear attachment portion 1lla. The gear attachment portion
lla is formed on the flat surfaces 10g integrally with the
master gear shaft 10 by press fitting the master gear
shaft 10 into the gear attachment portion lla or other

20 means. The gear attachment portion 1lla is made of a zinc
alloy, which can be molded integrally with a stainless
alloy easily. The gear attachment portion lla includes a
boss portion 1llc and a flange portion 11d. The boss
portion 1llc is fixedly coupled to the master gear shaft

25 10, as described above. The flange portion 11d is formed
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and a cover nenber 68. The handl e body 67 is disposed on 10 a front 8”@4.f
the spool shaft 15 (to the left side of Fig. 6 relative to the first ng eaWZ
63). A front end of the cover nenber 68 is fixedly coupled to the handl e

body 67. The, fj ' ' j i, 1 Iy h
o I T e
t i d- shaped dle 6 ich is f f t f .th f d
extonds { oSt hel T ot CATRRY T HeLroet™ (Ehe T LARoS RAr 1o hde) A
nut 69, which is threaded into the front end of the spool_,shaft 15, is 20
non-r ot at afY ARLBBA 1Y FovRBHYS chiipl eBRe oIk . MRS pkth pherd Sk ne

handl e body 67. A coil spring 70 is disposed in a conpressed manner on an
out er peri pHaBedimenkes gprfe dhnf fonginger hedhumieun bRl menber 64 and t he
nut 69. 25 Tlie cover menber 6F3 is cylindrically shaped having a 34 2. F
, 119 v ZDoeretorem tphe tgear 68embed hlbyis ndelatlveby t1oghte8a. Thide
cylindrical portion 63a of the first nenber 63 passes through the bottom
68b of the gevermemsderl B8. iddbudesj @cdioh pdet Dénthee sead hat fadd
contacts the bottom portion 68b of the cover nmenber 68. The cylindrical

portion 68agédr therenveri MENbern&8disk ot £6hn t P1 &Ni HULEH - St & phieT @l
surface of the handl e body 67 via screws (not shown). An annular seal ring

72 is di spassighhed veshder nhothopt 688 Pl herkoVeicaegber SScefsha rear
end surface of the cyIindricaI@%oétion 63a of the fir%t nenbé?§%3. An

o-shaped ri 73,1 I wﬁﬁg yl 4 I C ortion
68a of the g%/e% n%oﬁg%%%gaﬁgét e %gnéég%%%ﬁg%%oﬁﬁgoge%# nﬁg%g@%@and t he
O shaped ri re t elastic mater] u | ~| BR
and B eventbrTETE Hom A o e perdcte et dped S et EoptS cfhecn
the first nber. 63 and the1 over nenber 68, and between the handl e body 67
of the second® fehbE? 6%F3Nd <t he cover nenber 68. In prior art
configurations, once 20 Ijquid enters inside the spool 4 through these gaps

(in ~tti e absendd® oihQ@al PhgE Henber shhe tpinieyuer¥ ebehks 3 nea®112% 1 on
portion 62 through the gap between the first nmenber G3 and tl~e spool shaft
15, even wilemker digpospdtextyandipgareendta peeyionret Wiy a¥iftAate due

to the wet 25 Lriction portion 62. 3S
in a generally central portion of the reel body 2a. The

15 pinion 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 12a 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 l4a 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
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2 Ei ,!;! va 200 The friction portion 62 includes a first disk I GL8 dUMN 2002
second di sk 102, and a drag sound nechani sm 103. The first disk 10l
contacts the first nenber 63. The second disk 102 contacts the first disk
101 with a felt material 5 therebetween. The drag sound nechani sm 103
contacts the second disk 102 with a felt material therebetween. An inner
peri pher atepoht banaaf inlterediatdi sjeak0R 3 ®fcauwpload itld dthiemgpool shaft 15,
so as to rotate together therewith. An outer peripheral portion of the

second di gkchQRik® §0 ceupe® o ihherepaelr 4etsq12Hd10W.0t at e toget her
therewith. The drag sound nechani sm 103 generates a sound when the spool

shaft 15 and tpgrgRoGhrfcioRate relative, to each other, in other words,
while the drag necﬁanisn1is active. 15 OPERATION OF THE REEL I n the above

descri bed spinping,reel, t bai,l ar [ ivoted intg a casting position
so that the fi§ﬁ|%P88“céH EggfeﬁéaggglE%FfﬁgacégfﬁHS?SA% a result, the
fisgline is lLet out fromthe front. end of the spqol 4, due to the 20 wei ght
of & | ureCYhdRIERGRA) PORREAN HE iR 4@ itde BB Mo FFdud 2 t H B | armii s
turned back to a fishline wi nd-up position. The bail arm hones back to the
fishline ARAdSEEOPEsteron atlemati G v 2whéRdt Be "RdddrRE™MaddenbIBhel rot at es
in adirection that 25 winds up the fist~line, because of a bail reverse
mechani snf86st anfi~secogd~rotego2rili R a&dnd? alewd oirmedh@ndsawengs.

Rot ational torque of the handle assenbly 1 is transmtted to the pinion
gear 12, poatibesnmast thegegi isdaficall pard ibhe 3faspposgdartol hndOnce t or que
is transmtted to the pinion gear 12, the torque is further transmtted to
the rotorp3rildalt ie Eaent opdeti.onTh2abafilt hempuoi a8 @ealechaniand al so to

the oscillating mechanism6 via the internedi ate gear 23 which
10 for guiding the fishline on to the spool 4 as the rotor 3
rotates about the spool 4. The cylindrical 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 53, 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

recess for the bearing 35. A locking cap 33a is fastened

25 over the nut 33 to the front wall and retains the seal 34.
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coupl es to the pinion gear 12. As a result, the rotor 3 rotates in thé JUN 2002
direction that winds the fishline around 10 the spool 4 while the spool 4
noves back and forth repeatedly to evenly allow wi nding of the fishline.
During fishing, water spray and waves occasionally splash on a reel, and
the reel becomes wet. Even when the reel becones wet, since the drag
mechani sm 60 i s®eftdppedall hit Ast fermed| opl at érpnt peatdesl ofi Adie72, and
the O shaped ring 73, and~al so since the spool 4 is equipped with the seal
ring 91, watkrnéniezlngorhsode3fhe Rebbstrpartiont 42ndsr darmgolr inors
thereof is not likely to reach the friction portion 62. Therefore, once a
drag forcecest20] gepusied, of hehdr agohor @alni Kl . notrhlee bokanged thecause of
the wet friction portion 62. Al so, seal nmenbers such as the seal rings 18a

and 18b, thesshaffirsegh Bote tbembiduhdthbaskate80cntheowat erpepel | ent
sealing 81, the seal ring 82, the shaft seal 85, the O shaped ring 86, the

seal 525 p|P%@n(g?%@f@iglil599§egfb€5¥yeﬁﬂn§_,gﬁ gesk Qdenaatﬂ,@dsg%iﬂ e, 37

~~I~"| c¢~. 00~ stationary, and constituting nenbers, |iquid s prevented

[ om enterdge{ NPk A8 { BT EELoNBLNLRA% 2B TELELOLS: chE bBcunl kel y that

seawat er enters 1nside eree According eposi such &S crystals of
salt will not 5 remmin inside the bearings or guide.portion. Therefore,

t here i5|ﬁ§?ﬁﬁﬁptg§apﬁT§ a?ﬂ?éhEQGVPé86§B 8?3gsigiﬁ i BN RELAEEP YAl s0, it
is less likely that deposits wi|ll be trapped between the gears and rollers,

wher eby t HEOHRHe ¢ ot Be e&lRRR8NSHBBENI y. 10 ALTERNATE EMBODI MENTS ( a)
ri bed in the above

Qﬁﬁggfﬁgn? f[ﬁgg-géggﬁ%g?ﬁ@ﬁ%&?&%ngﬁésgétggﬁlﬁgaﬁﬁﬁlﬁﬂtép-ﬁﬁoof st ruct ures
of ot her t’pes OP spinning reels, including a rear-drag type spinning reel,
15 &%spi nrifgpoeed vithsut thedrrlindricall BostianagOy ypdiapenni kg reel .
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 5la 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 in 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 43c

25 extending therebetween. The large diameter portion 43a is
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(b) Al though seal nenbers were disposed on constituting members and 8 JUM 2002
stationary members, not only on noveable menbers such as a master gear,

seal nenbers can 20 be applied to only one of the constituting, stationary,
and nmoveabl e members. EFFECT OF T(1E INVENTION ' According to the present
invention, since liquid can be prevented fromentering the reel main body

t hr ough ga:@sxgjeid/veten arovedide peniEhery sctféttihmah@ssml@tsonaﬁ%l:a reel 38
.~ ~ ~n zooz body, grease with |low viscosity can be utilized. Therefore,
resi st ancerhdue: tthevisscosl tdiadettdre greasen dedly easesquphed eby therovi ng t he
efficiency of wwnding a handle. Also since liquid is prevented from
entering tihgdmtrerdeors 1spaars e tihin i@el gewmt i bodyrhé het sk apert ess deposits
which remain after liquid evaporates, whereby deposits are less likely to

be trapped sReteqn Qe ENAHO 1S fe Pt S 4By, adPt@té osmPi1t he handl e
wll be srmoth 10 Various details of the invention may be changed wi t hout

depay ting f g i tnh% JPd tadf %géogéé n RYd hesdo e[?orﬁﬂ?nf@f egQd ng

descri pti e “enbodi nent s accor |ng to the pr Invention is

provi ded for t.he purpose illustration only, and not for the pu-rpose of
15 limtin %Hé“\e%vé%[ r'?ola?s defi ned by the appended clains and their
equi val ents. 20 39 e ~~ ~~ ~(]0?. - 40 WHAT IS AII\/ED%B

wat er - proof st Puéh@fed f‘*’tﬁala %Eplt}ﬁl‘f’rftﬁ ectihald dEtey i POt defl ni ng
an interior space, the waterproof 5 structure for preventing liquid from
entering ﬂ%qlm%ﬂfortfﬁ)aﬁ@ww iTg: ik BICADEa? Bl bearings
retained in opposing |ateral sides of the reel main body, wherein the ball

beari ng optieerr peedpheeadt avmfmErey afertier sldrgeedi tamether torrteidn nadae body;
a nmaster gear shaft supported near either end on said pair of ball
bedr ngs, othenei B1ektker 3and DifnEAitthdBBtAd portion 43¢ is disposed
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, if 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
éasily positioned relative to the rotor 3 such that the
shaft seal 8% can seal properly.

25 As shown in Figs. 2 and 4, the reel body 2a includes
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gear shaft protrudes outward fromthe reel main body, and a pair Qﬂ?spg{ 00
nmenbers supported in the reel main 15 body respectively adjacent oppdsr é 2
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 forth in 20 claim1, wherein said seal nenbers are nmade of an

el asti ¢ mateersvaltciBind meatlean ps00b 2 sphani hgs rees taspset sharthss8n ciraiem 1,
wherein: 25 each of said bearings is a rotary bearing having an outer race
coupl ed to ddwppgaelsimin Hodys pivboaelyrecep bedpesting sakd paayenagear
shaft, and a roller supported between said outer race and said inner race

for rollingo ds 1o e ar1&008 mdde HEEHEORINRE Ml ide WBEEE £ PEROKAFPI NNI NY
reel as set forth in claim3, wherein: 5 said seal nenber has an outer

diameter that JjS§ 8)d : | 1 ef s t bak,an; ja r |.d er
race. 5. A \A/ata(acri-%}réogigés%‘f%gn?hg reel as sle[?u%%%twi EPIB: a??ﬁga*?gkosmﬁggei n:
sai d .mast er. .gear_shaft is fornmed w a pail_of seal.contacting, portions

t hat “cont act rleasspéalctsltvoep%%reghé(’)lfl Lai %?%ba Sn%%@%r%?&sja?'&l %@é{ %’gﬂt‘acti ng
portions havin%)an,outer dianeter that is s | er_than an inner dianeter of
15 sai d i nfé® PRI Wat eF2PrdBIPRYF MMy ¢ exl@ derQegCEdrih #n claim 5,
wherein: said master gear shaft is formed with a hollow 20 interior having

a first thrEAFERGsotimnr biRr atReRyH e e Brsty i b, sBiel $+eBPELhr eaded
portion being a right handed thread and said second threaded portion having

a left handeddller &3dy itshef opealy nepneettédirtharhe atmisesib 25 Bhaandhe
assenbly that includes a shaft having a first threaded portion and a second

threaded pebiritddn Saicd ifd Hixdigadetiped it Off1%aitd JRBtEr gRArsIEed t
be~ng a right handed thread and said second threaded portion of
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 prevents 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
dnd forth along the threaded shaft 21, and an intermediate
gear 23 fixed to a front end of the threaded shaft 21. A

25 rear end of the threaded shaft 21 is rotatably supported
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~ ~~~ ~"~"1 2002 - 42 said master gear shaft having a | eft handed
thread, and said firda théesded portion of said nmaster gear shaft being
engageable with said first ﬁ@ead§d7 ortion of said handle assenbly, and 28
sai d second threaded moytion of said 5laast gear shaft being engageabl e '
with said second thr eadedpﬁéﬂttibgno%:c sai d harfm%‘tasbg%nbl y. 7. A water-proof
spinning reel as s#t gég h in clai Bhembgéfin 1o oneeoPgsgbgtseal nmenber s
i s di sposed between sal 6%Shttg;rarace of sal H@an} and the ree%SnE@fhgody,
and the other of majg,seal nerrbelp§eiSslzg]ies!?05ed bet\/\EenIIhla,esgt her of sald¥ ©n
out er racetsand alid nﬁn%érig h(?t is fixed &8 8he reel main BH?rtlgog. A
wat er - pr oo spinagng reel that kﬁnamggi%)liquid frcﬁnﬂﬁuﬁgg ng an intéerfolg
space thereof, the iﬁtéréoéngpage being”d@fkagg with a reeﬁeﬁﬁi@ag%dy of
t he spinning reeﬂod sai d wat er-bl@@ids i nni ng réepoébi@,gigi ng: 20 a nBgeabl e
menber extendi ng odt War dpfrom within IFFémr@ﬁ_J rrrai n body; 5 f‘shcatliegegﬁry
menmber fixed to.fhe reel maAhbad apand a seéilRQNMQgigisposed a @Gﬂy(j
novabl e merber cont deiq sai d nove%b@@tm@@Wer and at 8a§beqp§ ﬁf the 25
reel main bodypand sai Stlat i anary menber . V\hta?%ip}:e ai d seal ins
made of an el astFeeenmt rézal; sai d ﬁé\iepbg@%mer S éf@hafm Pi?vot ally
supported N~ ~1 ~Z~-OZ br by the ree nemhody for controfithgng, a
one- way cIutcﬁoéf bhe spinni%ﬁ%%&§é£1ggn sai d seé%gﬁéﬁbd@ circles ghe
porti oty of said shaft ¥ gtentacts sai Lrid @nd the reel “HEPeskgdy. 5 9.
A wat er - pr ooff estir weture for a’s’ﬁﬁq‘m}r& reel havindear gl nmain body
defining an interiogys@acg he materp#@@hds%gugture forrB#eneg%in liquid
fron1enteringu&ﬁ%}'nteriorysE%%epﬁgggconprising.he re tg
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to a rotor protruding outward formthe reel main body; a reverse rotation
prevention nmechani smfixedly supported on the reel main body;, and)a spa}n
menber di sposed about said rotor and supported between said rotor and'‘t &002
reverse rotation prevention 15 mechanismso as to contact both said rotor

and the T egbuldi B0k, K AMAIPoPTanl AN hdpela 25 6L Lerit [0

claim9, turther conprising: n el ast1’c nenber adapted to

encircle a flange portiaon foryed at a . front. side of the reel main body and
an outer PEFHRE 4P J&r 1‘L{5]’cr nest PR s"“eltr%btaatkiaocﬂ( dAVe oonf nelhani sm
25 11. A water-proof structure for preventjng liquid from ent rci)nLg interior

spaces of WAnggnkiody Adel , e MR StdUdture- Xshprd S reel main
body formed with a first flange portion 1 ~~," ~J ~I 4002 -44 having a

sem -cyl | gadi ©4l tdigapendemiasst dadaptBie fMemdgnmady i t¥° shid reel main
body and formed with a second flange portion having a sem -cylindrical
shape, saicy liindgticarld meedomrd fllaaige 3 hsorauiters nagatisraldefunfare a singl e
cylindrical shape; and a seal made of an elastic naterial and di sposed
bet ween cambactisngaswifladesooftisaispddlr sthagrd 1Secavsd sHangeipdrigons. 10
12. A water-proof structure for preventing liquid fromentering interior

spaces of 63 FHeNRiitG e Podyt ey Wad afcqaaiblst Idiripliedl auilisidigsoRr reel main
body formed with an opening and a first flange portion having a

sem -cyl i gri allsstg%pq;;woz%eadm{g%erwa% ed for connection to said reel

mai n body and formed with a second flange portion having a sem -cylindrical
yimarcal s S il ol B b et oy corr R fp°eaTa 20
rrerirBer andrasdaiiacﬂjllryeeolutr{gr% lzioidr.y(—:’ct(filnodn fii:rscgm aandresaercoenrgd fgoaptgfon of the
winder body 4a. A thread through bore 93 is formed on a
portion of the skirt portion 4b adjacent to the winder
body 4a. One end of the fishline (not shown) wound around
the winder body 4a extends through the bore 93 and is
15 anchored to the skirt portion 4b by tying the fishline to
a projection-92 formed on a rear surface of the skirt
portion 4b radially outward from the 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 winder body 4a.
20 Therefore, the fishline can be wound evenly about the
winder body 4a even when a thin fishline is used. As a
result, the fishline can be pulled out from the spool
smoothly, with an improved smoothness of rotation.

The flange board 4c is an annular ring-shaped member

25 having an outer peripheral portion that projects in a
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portions; and a |id adapted to cover said opening. 13. In a spinning reel
including a main unit defining 25 interior conmpartnents housing rgel rofapy
mechani snms, a configuration for waterproofing rotary nechani smshafts
protruding fromthe conpartnents, the configuration conprising: c yfP i
?00~ -45_a s{;\;;t beari ng stationary conponent fitted to one of a
conpar t mER Y nal &ML AR roehe Yiwechant e 5aat t mpiRebPdYi Ag-t h&heonpart ment
wal |; a shaft bearing rotary conponent fitted to the other 5 of the

conpar t fefNg@lPoard 1 hels o%/hx?gfrlécwaﬁpl:ﬂdsh@fthpe‘néndari hgdvhéaconpart nent
wal | ; a shaft seal retained by the conpartnent wall axially outward with
respect ko a peohpaitgerel bad tontheati hg bbrbadaddtst ahi dnaey and at | east
one of said rotary to conmponent and said rotary mechani sm shaft; and neans
for ret garingheand @posili¢ onimgesabedphedt seal against said shaft bearing
stationary conponent. 14. A configuration as set forth in claim 13, wherein
155sai d conpartaifodmld i$ $@pREPHLE Yhtins esPLEingOsFatdatolary mechani sm
shaft. 15. A configuration as set forth in claim 137 wherein said

conpart nefita Medd 4 i r i sl y ani sm
R e o e S S PR R et
beari ng yotas V. G - i i C endw se _onto a pinion
gear fi xlesg 0 aa spl ;Hr}fdr}él‘@ v?%et?égo %rﬂ?érato%ué vé LFE?f\%%dté;a% ssé%?ol?s fitted

i nto sai t the axially frontward sjide of, said shaft bearing rotary
corrponeri‘;tql.‘—ir}:’.{AB1 A mAsﬁ%l AF%FS A?&A“%Ee Aﬁ% AHL SR AWW%&EA#SA

F. A5. As. A, . AS3. An. A. AnY. A Ae. A9R AU3. AlLa, . AU@ AyU, e. A@, . AS@A5, . Al . A9. A . A
SYy. AL. ABIFpo% ethhewk X0 NP I PSWE{ g ginslien] Th)ard cHleheartryca] ca] ca)
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]cal]ca]ca! Cp
0l§ 57, adjacent to inner and outer races of the bearing 57

and a portion of the spool 4 where the bearing 571is 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 includes a first member 63, a
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and a cover member 68. The handle body 67 is 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 is fixedly coupled 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
trapezoid-shaped handle 67a which is formed on a
surface thereof and extends toward the front of
spinning reel (the left side of Fig. 6). A nut
is threaded into the front end of the spool shaf
20

non-rotatably and axially movably coupled to an

periphery of the handle body 67. A coil spring

having a
front

the

69, which

t 15, is

inner

70 is

disposed in a compressed manner on an outer periphery of

the spool shaft 15, between the second member 64

nut 69.
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and the

The cover member 68 is cylindrically shaped having a
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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 between 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
friction portion 62 through the gap between the first
inember 63 and the spool shaft 15, even with the seal plate

71. As a result, drag force may fluctuate due to the wet

25 {riction portion 62.
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to the spool shaft 15, so as to rotate together therewith.

An outer peripheral portion of the second disk 102 is

10 coupled to the spool 4, so as to rotate together
therewith. The drag sound mechanism 103 generates a sound
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 fishline wind-up position automatically
when the handle assembly 1 rotates in a direction that

25 winds up the fishline, because of a bail reverse mechanism
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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 is 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 is not likely to reach the
friction portion 62. Therefore, once a drag force is
adjusted, the drag force will not be changed because of
the wet friction portion 62. Also, seal members such as
the seal rings 18a and 18b, the shaft seal 34, the liquid
-Jasket 80, the water repellent sealing 81, the seal ring

82, the shaft seal 85, the O-shaped ring 86, the seal

25 plate 87 are disposed between the reel body 2a and mobile,
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(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-draqg type spinning reel,

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

(bf 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 oné of the constituting, stationary,
and moveable 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 moveable members, stationary members, and a reel
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deposits are less likely to be trapped between gears and

rollers. 1In this way, rotation of the handle will be
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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10 reel main body;

a master gear shaft supported near either end on said
pair of ball bearings, wherein eitﬂer 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

said 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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10 wherein:

said master gear shaft is formed with a pair of seal
contacting portions that contact respéctive 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 be.ng a

right handed thread and said second threaded portion of
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the other of said seal members is diébosed 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;

sald moveable member is a shaft pivotally supported
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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 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

10 component and said rotary mechanism shaft; and
means for retaining and positioning said shaft seal

against said shaft bearing staticnary component.

14. A configuration as set forth in claim 13, wherein
15 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

20 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-
25 reel rotor front wall, and said seal is fitted into said
nut on the axially frontward side of said shaft bearing

rotary component.



