. ; e3e,, <""p6T- MASTER GEAR FOR SPI NNI NG REEL BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] The present invention generally relates to a
~master gear for a spinning reel. Mre specifically, the present invention
relates to a master gear that is rotatively supported by a reel unit of a
spinning reel, and which serves to transmt the rotation of a handle to a
rotor via a pinion gear. [0002] A spinning reel generally includes a reel
unit that .is mounted on a fishing rod, a rotor rotatively supported by the

reel unit, and a spool MASTER GEARKQR SBINVING REEL of the rotor and on

t he outer periphery of i 'éli]h' RS —PﬁEIIﬁEAﬁ% The rotor rotates

unitarily with a pini onm%égkq}%at |sdaf‘rrange on arI{‘T outer peripheral side

of a spdytldsifidieInvdienspool is reciprocally noved forward and backward by

an oscill ating Jrechani smthat incl de? an internedi a#?g gear, t hat neshes
gFe

wi t h t hdOBPHi onthfgupsentiguention; asaer HeSRedmaierecar %ﬁ%‘l"“@&é?ét hat
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mast er dwea reshafit ofar spinnidgateely ehd whizhrsteds tntrdrsmitrthe rotativint oftayhanélaris a of
bearings and.the |ike. The handle is nounted on the master gear shaft and a
gear por®i¥14 &PILB=d on the outer periphery of the master gear shaft. A
handl e Wabg}] | SA $5HEWE e RERrAINPINERALES redPaMit SRRk ImduhtddAdindRdUsed Wi th
this type of spinning reel” (se€, for exanple, Japanese Patent |ication
Publ i cattioton riletivelp 9ppassd by the[re¢loit, and a $pookithet ie aangedmadhe &nv@f{)tb@nal

configuration, the handle is unt n a. master r shaft. that.l s mde of
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| i ghtwei ght netal s such as or exanple, an alum numalloy, a magnesi um

al oy, o reciprogaliyanovediienvard apghbaskmaed biman escillpsing maehanism hat inckides Al om a
| i ght wei |k - j fficult f haf t
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gear shaddar ihat imoludeessioifi thinds papehdiculirtorties pihion deer, khdeRatesbydhiech t he front
end of the handl e .is _pushed onto,the master gear.  shaft and the end portion

of the n@&tien oftherhaadlss (Thgopter perinbeges ofphoth ends of Hhe HaTEn 854 YRLEAR mast er
gear sh ] i . r ;LI be

di stend?gkﬁnﬁgté’h“é&?%e|3§ﬁh§@%6%fépg%kf9§0fl rec |%ﬁ.m€§%he en dEMOIIF;ti on of the
mast er geauntedanf theimsasthir geamdiefl and a igh poatibirails layrangedvenrttle duteepdriphary oft wi | |

be difficult for th earings to . be renpyed. [0004] In vjew of the above,
e w11 BETssh Re Cha Ariaage e i Eey Feto b mprbr ekt Sopk8lh o ¢ hat
there expsStgdwifkaad of&BinniHY @ME(gee':rﬁﬁte%mﬁl‘%,af apfiﬁ’és_e PRicANAPSidafsh t hat

overcomes the above described problens. This invention addresses this need
i n the aPblizgtioneND. 200083681). needs, which will becone apparent to those
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gear of Whithodat SHRAShANS radé BADHEhWeRhDRRL NSorde:0806duch teséight afams for a

spinning reel according to the first aspect of the present invention is for
t r ansni t Wpagl mester gegnsheft. i has besy qonsiderse thénsa the mastgr gese shafl/frema pi ni on

gear. T i r..l I ! - UNht .0 e

spi nni ngﬁ gﬂﬁ l,gﬁ{z’a%l I r%‘:%%%g&}%g%gwﬁn%% %ﬁ%&ggﬂé’ﬁrag?é@ ?%glﬁ#l\/\rgl/eioah{’r t%lrgt al, a
gear porlike rHowd\@r,avhednheinastengsab shiafl id @&brmied fYomle lightvieige agng, el that is
harder than the fjirst |ightweight netal frqomwhich the shaft paortion is
made. Th@@w&vtbemwéﬁpr?tbe mgstsx gepe pRatktiopprintae bighdagres ebstrangit at a
rotatio j : J I ; ortions
on 115 caeEeap e, Rkt 08 hackhBed WA 1R ol BE 1aBHE ek AU e

f emal et inrvelddethefoomt exdsf thd hendie &rpuphsd énvm thesnatar egreshatinnd theoantder

peri phery qf t shaft portion. Th e rtiqgn i s adapted to nesh with
the pi ni BAFIGRAFhepAsiesg sk e s Vs fhecsad gremiorco e BPRsiSeeT MY of
the shaf ﬁ%&%} the @néggllaoﬁ Bﬁhe%aslte%gtéar B2t twibe GBI W AL ARABLSutlvardi sposed

between the rotatio support portion and an end of the shaft portion.
[0007] Wth this master gear, an annular nmenber nade of a hard netal is
nmounted on the outer periphery of end portions of a shaft portion nade of a
| i ghtwei ght nmetal. Specifically, the hard second netal has a greater
nodul us of elasticity and greater breaking strength than those of the

| i ghtweight first metal. By nounting the annul ar menber to the end portions
of the shaft portion, distension of the end portions of the shaft portion
inthe radially outward direction can be prevented, even if the tip of the
handl e shaft is screwed onto the shaft portion. Thus, because it wll be
difficult for the end portions of the shaft portion to becone distended in




- [ 0009] A master gear according to the third aspect of the present invention
is the master gear of the first or second aspect of the present invention,
~in which the shaft portion is nmade of an alum numalloy. Wth this
configuration, the shaft portion can be manufactured nore easily and the
wei ght thereof can be reduced. [0010] A master gear according to the fourth
aspect oirdchen. PIFEREMd Jorti@DSA 188 maStet Bear BREH 8 Idig@ded &f the halidlly &itwaid second
aspect of the present invention, in which the shaft portion is nmade of a
magnesi udiregtipit wily berditfirudt fertheibgeringsitohe ramavedhaft portion can be further
reduced § i . | Q" I : i pect of
the pr es['é’Q?Xf n\glgh’fl?‘%gpﬁ% aP é\éé]g@g@ebregaggéf E%‘? %ao(r% Q%PE?H%@IE iaIrtstjfotnPH?%ugh fourth
as pﬁct ﬁ,diisdlos&icﬂé thit thbe e&mfnad ﬁedﬁ&xf’dﬁﬂﬁnﬁr@vﬁd&ﬁ&h teci;fgeia‘l fot qiiﬁﬁggeegﬂﬁel al | oy].c

Wth this configuration, distensjon in. the radi y outward direction o
the end Wctmeﬁﬁgheoab%ée@ﬁhﬁ pﬁ@gkmsc@wﬁvwonéﬁﬂr&% 8694 B A3 £ or mi ng

t he ann a{%ﬁ{ : I I : i . Whose
nmodul usu‘%)@ﬁe as |(§3ie {?g{ﬂé&gﬁgé&bﬁﬁﬁgﬁéﬁﬁ& ﬂig%@%’lﬁfel%%?aﬁrﬁéﬁ]{ E‘ich t he
shaft podisdlosuré.s made. [0012] A naster gear according to the sixth aspect
of the present invention i I I of the first through
fifth aspects, in which a §Vmb§%&?ﬂﬂ¥g&@‘ﬁﬁn I'l'er nmade of an
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menber . th this configuration, galvanic corrosion between the shaft
porti on gdar chwhishntedeienfo, refove thedepliegs. a nagnesi um al | oy and t he annul ar

menber i i s, made of or exanple, a staiples t eel oy _can be

or event Q00 SAGRER R fEh AL e pinrcineubs e ndiret S beSahal ar
nmenber Winkéntl® iSRAeraaafitels Wieidntdie sklellBrtypcshanblead Aesioy 9ia 4 Mfibalgedr. Mast er
gear according to the seventh aspect of the present invention is the master

gear of HBegmastengeer fsirpiativelyisepngited on ehed sipdof the spinnjig rehl, ewbingbides dor t i on

is integ I ar, ' . f rii [ [ & ar nit.
Wit b Sag el T iR b R SR, Rl ARG SR Bl kel
portion eBdsebeéndimeial thatiethadder thah tighfidseNgtweilghOhédal Aofimshiel tlgashsftaccor di ng
to the eighth_aspect of the present invention is the paster gear of any of
the firsPoripm supaes;Theishaft pertion 1s jolativelyHpporeeddwahe Fst 1nip At 3 ©tatiopaled
separate e 4 / I j 100, mat i on
of the géelép B{t%ghfopbr@? g%f(t:gﬁhgiéﬂgrrsaf }galeé;tg%%?;éd g&%—ggt He ﬁ%@ﬁ%‘?@%ﬁﬁénd t he
shaft pohdndienis adaptéabtofbersoresveti to onelof the fendle threaeled abstionp.0ThS feal poEimhier gear

according to the ninth aspect of th resent _jnvention is the ster gear
of any oF eee Wq%?r&ﬁﬁﬁﬁw@ﬁ#}? shafpetien. | eﬁﬁ?rd%?}'?wsé*ﬂ?ﬁ}f’g% er

| ncl udesyhn iiihh La THRNALEPRRRBeCR MdigtedWnthe Bt B Hh¥ryOdf thélshagihal t
portion extendi ng toward the gear portion, and an inner flange portion that
i s bent portien sudhrthah ah teastxiaa of éhedaroiular eentheb idl dispoped bétemen therotatioriad
configurati on. t he fgr mat i og of . t he I?nnul ar nmenber can be made easier
because, S1P8P é’)‘?ﬁﬁ’_&a@, ag cgd g ‘t‘%eﬁh*?@}’o 'WBul ar menber can be formed into the
inner fl ﬁme] PO HOR s asilr @8 8r, WP hiltul mdrkE @ladl oM b &Y mEBRT nAs@idtinng t o
the tenth aspect of the present invention is the nmaster ghear of the ninth

aspect otheeer perghent of endarertions ofiarshelh petiion veade @b alightwrightinestali s nount ed on

th t i h t] t : t of th
tubul ar  BBRETRo: ¢ B g B R b ot esBey SR GRBR e e ot
the shaf bre@[ﬁh%is@éhgtﬁ/%hﬂid%bSfﬂﬁﬂfghgwigﬁtifﬁﬁt,ma‘ﬂﬂe@}fﬁbummbamallzheari ngs is
arranged on _the reel_unit at_ the rotational suppart portion, the shaft

por t .h on BaRbEBtortar erdipartiensidhe safinoston distasion @b theamnd porions s theshadunt ed
’5 rount BEpn RFfHERASEY SehlfaiRiebh 0S4 BN Bad Rine dlfof iPMaRic POTL 07

t he end sHafitibecrsWwead bntpalid shaft, podtieh. t Timspsschusefit wilkbesdiffidultfor the@ndt hat is not
bet ween the bearin nd the end portion iis supported by the hearjng. [0017]
A rast er PYESRS %étbeglﬁwr’fl%n f%@cems@éﬁtﬁnﬁe%’p fadéarﬁwgw HoRf%ntion is
t he mast j or tenth aspect of the present invention, in
whi ch thg&gggﬁF%fg%%$§¥gﬁﬂﬁgdhnunted on the outer periphery of the shaft
portion extending through the rotational support portion. Wth this
configuration, when for exanple the bearing is arranged on the reel unit at
the rotational support portion, the tubular portion nounted on the outer
peri phery of the shaft portion is supported by the bearing. Here, the
tubul ar portion is arranged through th2-entire outer circunference of the
end portion of the shaft portion, and thus distension of the end portion of
the shaft portion in the radially outward direction can be reliably
restricted. [0018] A master gear according to the twelfth aspect of the
present invention is the master gear of the el eventh aspect of the present

Y .




- [0019J According to the present invention, the distension of the end
portion of the master gear shaft for a spinning reel can be held in check
by nounting an annul ar portion nade of a hard nmetal on the outer periphery
~of the end portion of the shaft nade of a |ightweight netal. Thus, the
beari ngs can be easily renoved. [0020] These and ot her objects, features,
aspect s @FS]adY§%£&?§e£fac&&§in? k& BREcInARPd BNthWipkdseRGRRFBORRDBE ENt O
those skilled in the art fromthe follow ng detailed description, which,

t aken i nmasterj geacef the fivsit asperthef thepresent inentivm e whithghe ghe@pogtigrisper r ed

nbodi f th t i tion. . BRLEFR GRI PTI T GS
(0021 | ReYE PERGeND AR o REPEEE, S R ATIE RAPEF BT Bt s
ori gi nalthill paigsHiE, thl SdfiotidnSwill HeatBibly mousiwd @b the Hapdleni ng reel in

accordance with an enbodi nent of the present invention, Figure 2 is a

bot t om cl088%)- sedmastsaigeariacoprdmgiin thedhird Asnegt ofdhs Prepenh ELVERIERME Ahsinasier he
enbodi ment [ ' L on.. Ei -3 s : -.sectional
vi ew of egé%ll% ﬁsltﬁ)a&?cg)g{[ a#ﬂ%‘éﬁ%?ﬁ:‘gﬁ@é%vgeﬁ Hé?’ﬁ%@%gégﬁn%ﬁt&(%?&fﬁe pr esent
i nvent i ofaddofprturdinium dldye Wit tedcoufigheitionvhe shaff pdrtien canede unit of the
spinning reel in _accordance with the enbodi nent of the present invention;

Fi gur e Smpruiagiuss maye eashly spd dhe weighidherg thedPHIEE- t he spinning reel in
accordan th ' i WAL N o T is a
Front i oL AR B B B R B o o e e e

enbodi nemhstef geahef the Esst ot sécoue adpectnf the present Thvieatien, in ghichdheogwitgedidonal
view of the rotor of the spingi. reel .in accordange with the .enbodi nent of
the pr es]é,q@adie,9\17@mqggﬁeﬁmrpiaglgy.e%{fqg@sepopggqragﬁnbglge_ g’@@tﬂogﬁﬁ‘l caPE fHHET t he r ot or
of the sphpiNgwefflk. 1N accordance with the embodi ment of the present

invention; -5 Fi gure 9 is a cross-sectional view of the fixed shaft cover
of the s@iohhi ngAmessterignareccandiigric ¢hafifihatphet of iivoplicsanh inveltiarhie thermeassen

IS BY ﬁ m hgg[]e;aé gf gr?y;]c?f tﬁg first th%ogéhof?)ﬁftﬁ gs%e'ct%? i%l wh\ﬂ:}?ﬁjleoa];m arn%gltn%crar i95Rde %}‘ at he
stainless steel alloy. With this configuration, distension in the radially outward direction

of the end portions of the shaft portion can be reliably restricted by forming the annular
member from a stainless steel alloy that is a metal whose modulus of elasticity is greater
than that of the metal from which the shaft portion is made.

[0012] A master gear according to the sixth aspect of the present invention is the
master gear of any of the first through fifth aspects, in which a liquid or a gel-type of filler
made of an insulating material is filled between the shaft portion and the annular member.
With this configuration, galvanic corrosion between the shaft portion which is made of, for
example, a magnesium alloy and the annular member which is made of, for example, a |
stainless steel alloy can be prevented. In addition, the installation and attachment of the
annular member will be made easier when the filler is an adhesive.

[0013] A master gear according to the seventh aspect of the present invention is the
master gear of any of the first through sixth aspects, in which the gear portion is integrally
formed with the shaft portion as a one-piece unitary unit, With this configuration, the
strength of the gear portion and the shaft portion can be maintained at a high level.

[0014] A master gear according to the eighth aspect of the present invention is the
master gear of any of the first through sixth aspects, in which the gear portion is formed
separately from the shaft portion. With this configuration, the formation of the gear




accordance with the enbodi nent of the present invention; Figure | 1 is an
enl arged cross-sectional view of an end portion of the naster gear of the
spinning reel in accordance with the enbodi nent of the present invention;
" Figure 12 is a cross-sectional view of a master gear of the spinning reel
I n accordance with anot her enbodi nent of the present invention; Figure 13
IS a Cr QRBticP&nl RRNAAde\daSi¥t, @hd the [%ﬁlt d;szﬁ-ti&%{d 18k shdFepdrRbm Ban e foaed from
accordance with still another enbodi nent of the present invention; and

Fi gur e differsntamateriblar ged cross-sectional view of an end portion of the
mast er of fhe I nning _keel N _accor ' . . yent  of

Fi gure g@ﬁﬁl trf‘%ni?ﬁéegéﬁa{ af%\f%lﬁ% %t%ﬂTe “ﬁﬁ@%@ﬁﬁpﬁ%ﬁ@%ﬁg PREFERRED
EMBCOD! MehHster[derat] anSeif et fare BrougH el sspedis,tih evhivhedhe atnula\teahbeen wil | now
be explained with reference to the drawings, It will be apparent to those

ski | | ed ingludese tabelar pestion Hisposer o8 thrsorter pepiphery d treotbel RPTPPFELEASt i ons of

t he enbaqg] it LL.on: ar. ' | ratgi on only
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appended)fﬁh@tiubﬁlaﬁpd‘tibh.ei\?ﬁﬂeﬂim'  aoafigmiation, [{RORBhatten sihtbeaniularFhegnbeesan to 3, a

spi nning reel according to one enbadi ment of {he present_ ipvention

primari I%XF IPR(A GREIEE becapsss for gxampls, fshrehpetal H’ﬁﬁiﬁ‘g‘qmb&ﬁ B‘S {“80 theg § shi ng

rod, a rﬁ%rﬂfﬁ% b Roh 65 n¥es %ﬁg on the front portion of the reel unit 2,
£ gt I'S Mnt e '

and a spoo on"the front portion of the rotor 3 and which
nmoves f di0Gb6ld ahadnastenigemradcording te fierteith gspestof thel giesérd mateniion isdheides a rot or

drive nmechanism5_. for.driving.the rotor 3 to rot I n operation with
ot at 1 o aRehgar PEHE Pirth ESPA L Y WY FEr e ot e M ERER R gt he
spool 4 BagkefhglifeQhutdt peRpk2P BLMALhAD pdtibA sha Bt R Neadf pairt f thOhdIad. [ 0024]
Reel Unit (0025] The réel unit 2 accohmpdates the rotor drive nechanismb5

and t he mston Isderwepnrthe tedationad Eppert porsion ané thegndrof dreebaft poriony Kithuni t 2

i ncl udes, . as_sho in,Figures 1.to 4 .a housin ' ' an openi ng
n ot b bisasohemERay it Sompic Sachrinds (KRR okt 1Sl ag ng bot h
si6des Of rotdRdn B HtE poifiioh, the shaft fRbordtdna veRilly paforted bdcufoherebulart egral |y

portions is mounted on the outer periphery of the shaft portion such that the tubular
portion is mounted to the part of the shaft portion that is between the bearing and the end
of the shaft portion, and the part of the shaft portion that is not between the bearing and the
end portion is supported by the bearing.

[0017] A master gear according to the eleventh aspect of the present invention is the
master gear of the ninth or tenth aspect of the present invention, in which the tubular
portion is mounted on the outer periphery of the shaft portion extending through the
rotational support portion. With this configuration, when for example the bearing is
arranged on the reel unit at the rotational support portion, the tubular portion mounted on
the outer periphery of the shaft portion is supported by the bearing. Here, the tubular
portion is arranged through the entire outer circumference of the end portion of the shaft
portion, and thus distension of the end portion of the shaft portion in the radially outward
direction can be reliably restricted.

[0018] A master gear according to the twelfth aspect of the present invention is the
master gear of the eleventh aspect of the present invention, in which the annular member
further includes an outer flange portion which is bent outward from a gear portion side

‘axial end of the tubular portion. With this configuration, when for example the bearings




~with the housing unit 10, and a cover nenber 14 for covering the housing
unit 10 and both of the lids 11 and 12 fromthe rear thereof. [0026] The
housing unit 10 is a nmenber that has an anodic oxide filmfornmed on the
surface thereof, and is made of, for exanple, a nmagnesiumalloy which is

| i ght wei ght and capabl e of naintaining specific strength, and is a

frame-s (I;E%) EIQQ.\{%H%E lthel 13 MHICR RO RHAI BESH Borfof) 89 6intife HefoMR Mange
acconmodat 1 on space 10a that serves to acconmpdate” and support the rotor
drive namiterissobs eagagablhavithsthe Ehdsurfagerafthahéasimgon teceeropastiogsidai t 10 has

a substaptially uniformdepth dipension.(the di.nension.al ong t ort hogonal
~directi erFB%’ p%é’”ﬁréﬁﬁg%?oﬁ%w %gagiwgﬁgke%m%sdevﬁg&%%ﬁlgé’nﬁ%lgglﬁ)eort
portion @B SbdRtiPlle afinlianéhBéHand Whd 368 pRHtiddRcRUMS| Agcoudihgly] the and has
a one-way clutch (later described), a pinion gear (later described), and

the |i keanholar memdat ¢anrtevpsesmtaddeom filling aduka 88PRERS: 0. An operati on

support ion,1l0c,.fo upport.i.n A i t.i it ter

deseri bdBid “ThEEpe o B BRee Bt aTt SR BER L Bottored B

t her eof . mAer gehesiaRdbAd SrisniRPedel caibhd hieddinléhdck by nfbupthey i agwildn@opioni on gear
and the switching operation unit extends downward fromthe u p?r portion at

t he rearmade ofiachandaietahon thesupigrareriphay of 81 endportjamefthe shafimageqiiay 11 s a
menber f i 3 i in high specific strength
and cor PP(‘)%%(’% I%@@Fs‘%@%ng&}és%@%%&% egl'cover one side of the
housi ng 0020] 10Thekbend bthei olljédls, Tdatinss, aspectsumdadivantégeg of theyresant anged

dj t ot t 7. As i l, L f i d .1 first

11| PRBSE TRForSE SR @pes SHIerinhy B FEgEF P EREIHELE gear 7

that r O Bl ESpREE Oh f@h?&k&:?ifré&ghh%h Qhth teadand Galine8, difigosepepidtaad one
€ housing unit 10, an

si de of d a second cut-out |I'b that exposes an
openi ng ¢embsdiment dfrtienpreseat fivestiorcover portion 11 a (rearward fromthe

portion indicated by t i i i second cut-out 11b
is formed to mnimze %%ﬁgﬁﬁﬁﬂftﬁﬁﬁwgg 11 and the cover
menber 1ob) ACRLLMENRVEHR thé SE4GEE ARwih QOB ASmSheaof thisfrigitizes 2 and 4,

a first boss portion 11 c that supports a first rotational support portion
7al of tdisclomseer gear 7 on the back side of the master gear 7 is forned on

the first lid 1 . protrud t var d n i Al POT t |
of the.val | sur TR DRI by L BhpE el i ERARUETRL 0 SRR n U1 O

sem - Ci rgpﬂhgbrgsgﬂtsﬁvd‘nﬁaﬂge portion 11 d that constitutes a disk-shaped
portion that enters inside the rotor 3 is formed on the front portion of
the first lid | Fipuredhisadmtion erassetegtionahiviesy oldhe spinnipg rech ypeqordapes

mechani sm. 0 i V. . : is disposed on the rear surface of
the -7_ Wﬂﬁ@@ %@g@%ﬁﬁﬁ%&%@ﬁﬁ% and approximately flush wth the
out er peri pher aFigaty 3 Rodlatal iches-segivanl vew of firpopinngreeldn ataiydarse figthned on
the front portion of the first flange portion Ild. Since the naster gear 7
i s adj actistampodiment gbtherBeseRVeNON | i d 11, a large force tends to act on
the first boss ' E0blidR VIBR behed8@huntt of BBipYBSnPrebPinge | 0ad.
In view of thi s?%éeggi%iixﬁ}eﬁg 11 ‘#lge made gjfe metal in orpder %aro keep the
speci fi casiordmge Withithhembodimehtonfehe presant inyentioron of the first lid 11, a
first screw hole  11f s fqrmed for fitti t he. cquer nenber 14 and for
performng mai nt%l'agﬁlé%éég aé’tf%]ﬂq}i%v’&?”a(i‘ffrﬁ %?afa}g‘t"aﬁmmﬁ %Swgﬁeg&g]r filling

Wi th gr?%&%rdin@@%%tﬂ@&nﬁ@diﬁ@ﬂtdﬂtﬂeé{%séiﬁ_%w%nﬁé}ﬁpe_that is substantially
symetrical and has a mrror imge relationship with the first lid 11.
Provi ded t her ewFiguraé & afrentctend of theaptopof thesninning reel in aecpndpneeitgbe 12, a
second boss portion,l12c .secand flange portion 12d having substantially a
mrror i ﬁﬁ@@gwt?ﬁn%ﬁgﬁsﬁ&\m% ¥e first flange portion | I'd, and a
mechani sm acconpaad 7 ia SMRKosh28etichabEeRd tisCiotd of teaspiridfing mekinFi gure 2)
is also forned at a | ocation opposing the first screw hole 11f. The first
and seconrccordaneg@ithdhe ehedimentofihelpresent irenfiined so as to constitute a

of Che mechant STGERRS IR porerisia VGl FRA AT R RERRLE | Do e

ci rcul ar apairdimRe vith thoahbodifrrdt sfrtheprebent eventisgr t ed in the rear of the
rotor 3 at a slight gap. The second |id 12 is arranged relatively far from
the master gear 7, so a large force is not likely to act on the second boss
portion 12c. Accordingly, in order to achieve wei ght reduction, the second
lid 12 is made of a synthetic resin suéh as nylon 66. The second boss
portion 12c is formed to protrude outward on the approxi mate central
portion of the wall surface of the second Iid 12 and to oppose the first
boss portion 11 c, while serving to support a second rotation support
portion 7a2 of the master gear 7. [0030] It should be noted that both the
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. [0034] Rotor Driver Mechani sm[0035] The rotor drive nmechanism5 includes
the master gear 7 on which a handle shaft 1 a of the handle 1 is screwed
and fixedly coupled, and the pinion gear 9 that nmeshes with the naster gear
© 7. [0036] As shown in an enlarged viewin Figure 10, the nmaster gear 7
includes a shaft 7a that is made of an alum num alloy (an exanple of first
l'i ghtwei ght metgl ). and, LidkQsecBonal Wikve bf the SixB@ iifecovBRditthd sgintifig &l Bined, a
gear portion 7b at 1s integrally formed on the outer periphery of the
shaft 7acasdacevatiphe embodinteat ¢of thepresemdnvestionss wi th the pinion gear 9, and

| ti 7c .1 hat de ,of t ai nl L .al le of
Second notal ) dgrEabi berdnns TR Sefo AR haRer 3t AEspbiRled B, PLAP T ©
t he shaffcdilandeQAdithe Ambsliawnt bithEbeé® idventibg shaft 7a is a tubular nmenber

that is rotatively nmounted to the reel unit 2 by bearings l1l5a and 15b that
are nmounted ontRiguthd1fs ansenlarged erosvirgtipral yiemneh dngmd pertiqh ofifhe MEYer The £ r st

and second boss portions. 1l r i i i.d 11 and
t he secdtd ‘Fﬁge iﬁ%@{%ﬁ%%&ﬁf@%@&%&ﬁ% o@hﬁ%ﬂgggxgy?%gﬂlﬁins%%’ 7e into
whi ch the hand'ﬁg&’@@ﬁﬁs d cids& adttibeal StavevRamaster geas pbitieispimhingfreslieed in t he

i nner peripheral portions of both ends of the shaft 7a. The femal e threaded
por t i onsacyerdarge vetheannthes gmbpgizmens plthe PEseEAREI{A®N the handle 1 is rotated

inaline reel-g.p di LON._ f £ 4 Resibe gf&grgﬂg% pQri4i on 7d on
the left side oI;lEE?gléﬁg%&%s% ﬁgétv?{]vgﬁd screw, wher eaS t he lwfemall e threaded
porti on aéeordandeneitl $tifhinoshed embbdimentio£th? preserd inveghivnsadd screw. It shoul d
be noted that the handle 1 can_ ,be nounte elLther, end of.the shaft 7a,

to
either to the |Fégwed6§f%mﬁﬁﬂ£§d§%wqﬂﬂngivﬁwe any end pprijory of thig TaSter ¢
positio \eﬁnhﬂ Ly AHOVRHE fhe DRSRUBEIFFiheees Bf thBpeaerd
porti ongg%?ﬁgg avegézle%?%?cecﬁ{d t1ght enieng directi oné, speci al ipgsgd handl e
shafts lingeraioa. used to attach the handle shaft 1 a on the left or right

T00ss] As showpETATBEBRESSRI o e e bReF R RAD PRECHNIPRIRE Lo onber

that is @%é@j of sAB1éH dfibotimeRts bOheFRchehithoghidh will ot ttxpluitddevidut er
periphery of” the shaft 7a on the inner side of the bearings 15a, 15b of the
shaft 7arcfaenteits the drawimgselmwill hawpparenida those pkilledinthepgdroge s 9. [0039] As

shown in,Fi.gure,1l t annul ar. porti i I : IS
made of %‘Scslg%'t’irﬂl@g@eg&g%wmﬁkilesoc?pﬁﬁlas ?fgﬂ?r%lﬁpl cg%l%%? ﬁ% Igﬁsteg{ra ﬁgﬁt} p%i es of
bot h endsroofdet st iBhidfatiod angrint ot futiey pepete DT tinitifeths daventigs ad defined Sb.
Clearly, it is known to the ordinarily skilled in the art that stainless

st eel al bothe appendedlains earbthgls sawixglenfdy tion 7c is nmade, has a greater

modul us ashi ¢l f. &l n Wi R is
made. Fuﬁo%gi m}éé?h%&[ﬁgu%g?g%g’eab g}éﬁirlrpwg]r?%g t he r%%lflhi{b%g?ﬁ%{tggti city,
any convgiebdn®itlehtiorkpronarilytinklides aotelainitsk havirgya bandle hand meunfeditigr modul us
may be utilized. It is also clear qglo t he, ordi nari | Skitllétgtd%}in t he eirt t hat

the br eafifiHieg 5ds aFeiPhS Htatively wountad ga thedfont |p013}qn§gf¥§i%reg B4 L8PV han
that of il 3 HBhfttibn tbGron: bOBAlr ik BINP Whnki Riiieh BBV BAGLAR TN Fi gure

11, the annular portrons 7c include an inner flange portion 7g that is
bent i nwesatvard. e spinningtres pdditivtallytiaclodes auotaridoive ofechindsg F4pt drreng n t he
axial direction, and a tubular partion 7h.qn.th ut e b al portion
of the eHWIBY?FBit%FPW %Foqpﬁ@%gﬁ_ﬁv T %Wﬂﬁ%%‘%ﬁ&ﬂ%#ﬁ?gpﬁ%ﬁ er flange
portion Za.ionek 6 f6i8oHaa iha2Pbbl PPackind Astisopopiration Jithestalith eftie 11, at

| east part of the tubular portion 7h is disposed between the rotation

support pmoti.ons 7al and the end portion 7k of the shaft 7a. A through hole
t hr ough | t he ndl e shaft |la can pass through is fornmed in the inner
peripherﬁﬂbggrt?ﬁﬂqﬁy the inner flange portion 7g. The outer peripheral
portion efooshe RErdQukit QRcmmb&itetaé tordedrive rheshanigmsiiatd theatcilldsimgdi anet er
thereof I's simaller than the dianeter of other portions thereof iy 3 | engt h
sl i ght | y mgckanism 6t the intedor tererhebhe el w2 mehidesas saewh BhEighres 2151 % ticl udes
a step porti.on 7 e : T i i he
Fubul ar " BOPEROH0 TR REeRirdh bout tBethbiBle, R sRTSCCBa BUS L FRRL B for

sur f aces cRkingMethaads dfgke Haming i 10| a radistiarhaent forbord Tofurmed thtedralihe

tubul ar portion 7h is not in contact wwth the step portion 7f of the shaft
7a, and thus conpression and buckling of the annular portion 7c can be
prevented. Note that a liquid or a gel-type adhesive (an exanple of the
filler) conposed of an insulating matei-al (not shown in the figures) is

pl aced between the annular portion 7c and the shaft 7a, thereby fixedly
attaching the annular portion 7c to the shaft 7a. [0041 ] The pinion gear 9
is a hollow tubular nenber, and its front portion passes through the rotor
3 and is mounted non-rotatably to the rotor 3. A spool shaft 16 is di sposed
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Gscill ati ng Mechani sm [0042] The oscillating mechani sm 6 includes, as shown
in Figures 2 and 3, a geardown train 20 that nmeshes with the pinion gear 9,
a worm shaft 21 that rotates in cooperation with the gear-down train 20, a
slider 22 that engages with the worm shaft 21 and noves back and forth, and
two guide shafts 23a and 23b for guiding the slider 22 in the spool shaft
16 di recxg:hl?ﬁle o83 Lniﬁ%,sé?ﬁ%o\f& rhérEbre 4For dVRrifE te AW hRI10 288 | nCl udes
a stepped gear unit 25 having a | arge di aneter gear 25a and a small

di anet erbagieaf th fids 1 hamd b2 fhmhe teat thergoif.ni on gear 9, a first internediate

h 6 iQcludi, LEirst i i at 2 h ith th
R T R o R e e S S
from t hegffukSthedeBt, GhARIhAECoDRR ex AR e, Adgfesilin ¥Edy hieh isAgHweight adf i t t ed

non-rotatably to the wormshaft 21 and neshes with the second internediate
gear 26bcapiil@afinaifirning epesific sreaethyand is 25tanea-shaped membstinawhighbathpar al | el

to the pinion gear 9., .The |large dia r r I SCr at
e PLPSR B B T el AL AE T SERLRo 400300 L3 PR ARAE s

i nt er medqy@b6it BR3btoZ BAve iREhHREOD dnd tHescitigiingy Begemisn?6bThahshsingamdr i ven
gear 27 aire also screw gears. The internedigte shaft 26 rotates_around an

axi s di f Hehasmsubstentiallyaniform dppth diragnsion (Hhesfimgnyion slong #orthigeond haft 21, to

which th y | it ted g r ' [ rent from
that of SReiphELpEERRs BErlny o S EnkaRiRh e B HAS ARSI BT € T
second i fak@edBdhatengeaface 6bthe hotidhes imit B, nmdhas £ osdvavby cliichi @ateli sposed bel ow
the cut-out 9c_of ,the pinjon gear g a g{or}se%luence, t he rmshaft 21
can be afesamRydd adrnien geardlateradeserihe }aagééhel SRR FHTEVELSE ECHRES™ s not
formed ip the: Bipikon diher wheliehr@epbetsRde
conpact . Hd eégt(ge%g?)gémv\n%m%?ﬁ%ﬁh%ﬁ%&ﬁ[}?ccéﬁﬁﬁ%ﬁ?gg, theh%gt gtional speed
of the punit @atergdeacrited) of theaatilrgvereduedhdninmd s farmad Smitetreat pogtiarhiergpk m shaf t
21. [0045] .The rmshaft 21 ifP aﬁomanber. t@; has interdst%ct‘imq .hel i cal
gr ooves 23 1He SISUPRArtPeRton [ Torsupparting AR iRjom geay aqd g RRIEYR)|  shat t
16. The &Qe&éiﬁo%%ittex?eladb QowRlvald Y&h merﬂﬁéfatﬁﬁti@lm at the rdak eNtheaedhiifign ends of
[

the housing unit 10 via bearings made of, for exanple, a synthetic resin.

The wor nsupiparftpobnildbi nserted fromthe rear of the housing unit 10, and is

retai ned fixi ng. fe 54 screwed .t he r { .t he: _housi ng

uni t 10. [(?%Z)EG] A%Elgﬁg S aEPEd ,Of?‘ﬁgﬁ‘%qj{l g@%ﬁlﬁi'&%?&%ﬁ%ﬁ%%gl‘gﬁg member
22a t hat 3ReHRGRSNMh bAd tLHRoGPRYERING] afd Bffotrhe] wdsT bedrtond $ide Bhithes| | der 22
~is coupled to the rear end of the spool shaft 16 non-rgotatably and axially

i movabl housiggunit We Thedirstlid hbiserphgadn Figwse?. arrenged 3daceBhiQAPAYETW t h t he
grooves 2la h I.ger e : ' I fit

directi oﬁeﬁlg' ‘Iz}(s:gsoc'ri‘13 a%lgoén\% \rﬁo%g??g{r%% %ci]gfﬁ\/\%%d%ggha tt%%pgﬁgﬁr%\ees t he
spool sh@fricoldingahkmandr feir 7thitrotaes pavoadihg to mitatlonroditled hamdleof intthe handl e 1.
[0047] The guide shafts 23a apd 23h pass through th l.ider 22, and guide
the sli d@?enm%ﬁ%ﬁ@ld@ﬁﬁ%‘@mw%ﬁ%ftwmdsﬁﬁ?&%ggﬁé’%ﬁ&??bﬂg%’&"’??f’fni xedl'y hel d
at both arts»@% tqae: 4t I’fgég;,ﬁ{iqi.‘ﬁﬁlmotrﬁ@pihﬁj aRd 50d of
t he hous? g ﬁﬁlét 1 c.lﬁgzﬂ{ethgggggﬁs 3 ftﬁlenglal%i(s mounted from the rgar of the
housi ng teidashed, linarinl Figuse 1 p dFhessecoridscut-etial Ivdd fiayned 6 imdningjzpameeerBa t hat

retains the worm shaf 1.. The qui de sh 23b is fixedly.held at both ends
by the fPERHECRE fadKd Lhaid OF Sos TERRET %?%?ﬁ%ﬂe"fd‘.’e‘%‘ﬁé‘"%la% shaft 23b is

i nserted gidz@gﬁ t AQ sh6wiin Plouldd® JAAUSh Rgkt BBis potfion Thethht Bpor0d filson of the
gui de shaft 23b can conme into contact with the fasteni n% screw 19 t hat

fastens tdtatidnabsupppupoitim Tl of the mistertgeqy Fon the bagk siet0d Fséargefelisby t he

f ast eni 9 LLI at, hani .= inth
brt. Cthofermeret BerstRs bl eSSBS fa tsrenf AR A BORRACE | 0 | o
wi 1 not vhe sHEsGs dfiedfitsh cowbi pbRiondebaidh ap att RO Eii-cirbelar ftsoflaiikei s a

so-call ed bail-less type of rotor in which a fishing |Iine guide portion is
pr ovi ded poriionril¢ that eonstitutpea disk-chansd pertionghatepterninsidg e rotoTi g [Rrad, as
shown in Figure d . r [ - 3t o the
reel uni tonélgi#%{ﬁtpﬁlétﬁ%l orf?%énﬁ]ésgg(ri%', %‘%@p%%}rb%t%&n%&ﬁ%%ﬁﬂg}u% reEﬂ or 'ffg %ttn 31
fitted pinwehadidny aCivhEmbdiging@bodr 1UBitiat 8iso8@bOd thEhrearrsotface ofitht 30 i s made
of, for exanple, a nmagnesium alloy on the surface of which an anodi c oxide
filmis formed, and includes a cylindrical support portion 32 and first and
second rotor arnms 33 and 34 spaced fromthe support portion 32 and
extending forward fromrespective oppeS§i-ng | ocati ons on the outer

peri pheral surfaces of the rear end of support portion 32. [0051] The
support portion 32 is a substantially cylindrical nmenber that is tapered so
that its dianmeter decreases fromthe rear end toward the front end and is
then fornmed into a cylindrical shape. A front wall 32a is fornmed on the
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. A tubul ar-shaped | i ne-entangl enent prevention nenber 35 that prevents

ent angl enent of fishing line with the spool shaft 16 is nounted at the
front of the support portion 32. [0052] A fishing line guide portion 31 is
“nounted on the tip of the first rotor arm 33 so as to be pivotable between
a line-w nding posture and a line-rel easing posture. An interlocking
mechani : i : 1 } hdhGxd telr et Heehl lsinfeeegui de
portion 1c%gﬁoas§}ﬁ %ﬁ?ﬂﬁB{iggb%%{bﬁgﬁangie})ﬁ?ﬂt he fi?fse{&r o;pgllr’ﬁb arm 33. The
radi al | yofdhe mectdniser suppert posiont1Bb if formed pothsrfrent pod®niof thedist dangdy a fir st

cover nenber 36. [.005 Li ke the.first rotor ar 3,~1he r arm

34 ext ermglq%f%r%n%tgL master %&ﬁfzﬂ? J%??P&EFH%#W% er%tsﬁqéd i‘g\%g&g‘é rf%%ga

second GEYRMto AEIMEthe Bifst bGP WikinGhe BfalleBdedr I ridepith degtot toadt Ine pur pose

of maintaining the rotational bal ance of the rotor 3. For this rg;a_sign, t he
“i

second raewof thisntefivstlid dhis madeas nectalrin order to keepdbmsnseifigrstrgngth b tilted

forward i,n order to.bri he,. te i1 arm 34
ol ose. t ¢ PHA Tor Rt pHEe BREUET T8 BrSierS il 24 fhif REERBS feBlert,

portion @dmbdr 1A0AABEperfimaiodasintefarndaishith dd@raken witeodurigavashingfoor war d, an
opening 34a is fornmed in thégdgase end side of the second rotor arm 34, and
a wei ghtfilisg vathereaseng portion 34b for mounting a wei ght member 38 is
formed i e t] [ S ’ }rm;gg ; W HeRe
made of [IaP %ér] exgl%p C&?‘?dal? bing%taesﬁﬁg?ﬁ‘%@gts%s}%@l% n orﬁqcf\éﬁrgigﬁaf i1t the
cent er dinagé slafionshiprwig the firltdidsHc dhdvided drerewith &4 asxteddsvérponkond] e, a

l ength that is Ion%er than that of _th(ifirst r.ot or arm3§2%€§).clearly seen
from Fi gufegandyeuirpt $2b,[asgeond hoss portigy 12¢,555¢9 e gortioRd 28 RBVIPEt or arms 33
and 34 AR AR foh&i3h wilh8e hikst MG ish T eRd hhrough t he

pi vot al as@g%t%‘g[ﬁ f @#g&fultngﬁ‘%%g tllolhgcﬁlglggui dee part\é%ecﬁc%‘ 1t he _T’i rst rotor arm 33,
and a semesidnistmach@modhiingcdver tleawk sedond sgawthiode 1dfdsde-Nigwe 23 esralsr of t he

second rotor_arm 34, subst anti.al par al |.el the first |i L, are

ar r anged'°§8°4 ﬁ%?tr?oﬁﬂé%}‘ %PBSIQ%Q'{?e%gtaSFmg% °1§&ﬁtog?es€r31h%tg %e?%fr%nf?%ger ot at i onal
axi s X ofq 156 10f Q4 19Qiake RPmENsPRPBTohfitote @RS rculhgiapt At hédosimedatedrthér m 33
and the 'second rotor arm 34 are arranged in this manner, the rotational

bal ance @ser teeipheiahsufacedf thereaef theaneghanisy sepperting Perienfl0BRERY | i ne gui de

portion 31 is sev. tilted away fr t he rotat] X rd with
respect TQSEGSHY stelLk\['{? ﬂJéculﬁ_aF p|°ﬁloll—;'i 3 c%r?[{ngufﬁg?s"]% t%\’%%%‘ﬂé%n %%%% gflrraélﬁ?
pr event i RioreattaeslioBBgap Clié@esond 1idyl2 is dirbixed refativalg ferfromi thermeastantgead?. por t i on

35a forned to be flushed with the cylindrical portjon of the sup grt
porti on 8palagedforceganet lgfely ioragtien %éﬁ@d@ﬁ%%%tlz%o‘?‘ﬁ%‘a@gl%l? Hvi ded on

the rear eng. of JJ s S0hARGH BEALRIGY PO AT AR AR AN PRORAGH 1O the

center. tPhaé: po e entangl enent - preven g portion 35a has a

| ar ger ds@NMEResechidbossipottivn 12ess fovied heprentidnghtenshin fhe approkimae parttal on
35a, therebhy preventjng_ the fishing line that has _intruded into.the

i nt er i or Petion gEthepwrl] surfaps ghthe second g r?é‘dit?lPBP‘?SSFheoéISt( SPBIRI(S’P 1;.‘:’ I n
addi tion L-ght g@@ﬁ | | roprti B ASCRNRRERE k&g 7a Wei ght
menber 38@%%%grt?e s%r?(;%g%lﬁ}%é Btasllg%bce |s&1?ormed on thegi nner

peri pher f1038Lr f ohoulfl bemeteditiat dbtht the fiestilidrig| amdehe secendshd 1 A gregdatedlion 35a.

The wei ght nepbe 9 Is made of . for exanple, a t st.en al |l oy. Note that
t he wei gmu%?%tg%g%w l?yeﬁorﬁemipte, ggmgcsf”?&’siliﬁ%ﬁ:}bﬁsrr@u%&)ggaq fitis
formed at. gyt ogalvk ol PEffus HRRIRAEONIMEP bOEordideredifof Bie rhdiBodakRxing tid arity
inillustration, but it is actually di'sposed, as shown in Fi giﬁre 6, at the

m d posi firsvtididtanddhe seaend kid 2. ForexemplertizFiraiiifl  hendstbe serend $ddr2 88 34 in
the direction,in which the fi.shing |ine.gui . i . .
i Sposi g PHPIGERY S ERe AR (i SfaPt 1 iotEe BRG! i roiupfibl Bhisindtoy

bal ance ¢gn be corrected by the weight nenber 39 which is disposed on the

opposite side of the fishing line 1%.u_i de_portion 31 with_respect to the
rot ati onf03a%i s Tke red/attechmentinorionsh isg T-shawed membep sxtepding 3awad frqmy e

further ¢ fromt 0 i } i L st I 6] The
e ont gicerRcns S, il £ishCA8 X o5udh PR AT f qrabBfi port PR ) 270,
two screwhderbeding khgitddingldy @ washntabliorith @ réel eedt (it shéven pdftaafishiegrodpor t i ons
35b. The front face of the front wall 32a is fornmed to be a flat surface in
a ring-like shape when the |ine-entangl enment prevention nenber 35 is
fitted, and even with the attachnent portions 35b. In order to formsuch a
flat surface with the attachnent porti-8rs 35b on the front face of the
front wall 32a, recessed portions 32c in which the tongue-Iike-shaped
attachnment portions 35b are fitted are fornmed in the front wall 32a.
Accordingly, the structure is configured so that even when foreign matter
enters fromthe spool 4 side and attaches thereto, the foreign matter can

o o N o o o o

38 is




. protrude outwardly fromthe vertex 44b, and its fore-end is thicker than
the surrounding portions of the fishing |ine-catching portion 45. The tip
of the fishing line-catching portion 45 is rounded into a spherical shape.
- [0060] Wth the fishing Iine guide portion 31 thus configured, the fishing
| i ne does not easily cone off once it is caught by the fishing

| i ne- cat@glaing . .eﬁfbo‘l’ﬁo@% Es‘{%ﬁnécf'ﬁ) thhfihRknds8%educhlp Jo@tidrisN8b&ad ¢b¢ ng
portion I's thicker  than the surrounding portions of the fishing

| i ne- catahformear its wpped face hnd froti faoie, ationcueight redustion gnd neiformmwakt at chi ng
portion 45 and the vertex 44b of the stationary shaft cover 44 are tilted

rearward%"lc Sfishing |ine caught by the fishing |ine-catching portion 45

can be rghiBbl VrgWodadntabdrie igbinded & SO0t fim tegekr thesided eithd3 by the
| i ne-guiding surface 44c. Anti-Reverse Mechanism[0061 ] As shown in Figure

3, an arhottomesfahe bousinghumii Wnarso which the Srst pd sesenddids land 12 ate moyntsa- ¢ he
rotor 3 .4,n the |line reel-out.di. i I= | 50

i ncl udes (ngvgﬁysvﬂglﬁﬁgﬁﬂﬁglégﬁ%%ﬁnggégﬁ??%%a?%§¥§éfﬁggﬁ%£?§k?ghpport
portion biFophed ehdeustiitbe Bt hnd ScoldBdOneanth)?, ahditogireteht drrsideeardwi t ched
between a reverse-rotation prohibited state and_a reverse-r

\ otatj on
pernittéhegﬁaﬁwﬁOfﬂ@I@ﬁﬂmﬁﬂévéﬂéﬁ%ﬁﬁéﬁﬁﬁﬁgﬁ?%@r?ﬂmﬁﬁgﬁSFﬁ@ﬂﬁéeghﬁ swi t chi ng
operatio i f i Lag: - .

Fever se PSP BRE R PR SEELIANACH ARSI Clb St PEHREE MRS 4 state.
The swi tgubfabgisepbeatd anmetal plabide.i B the pper tethter Vétsippyd syrewHitiopholas i on

support portion 10c_ and, the jnternedi ate suppor.t porti,on 1Qd of the housing
o § 10, Piacron Tb pes oamert i ogwiom comammon R dorbe B o arteDd She eI

Theref or £, 13§08t AUGL efiBer fmgfév&amhgmﬁfﬁlatanw&fna@cm B 50 Wil |

not be described in further detail herein.” Spool [0062] The spool 4 can be
nount ed dnd 12fH serewddtthronth tesasdirondtinhholes 144 ard 14bspdhat therovBememben  shaf t

s, e gimetntlad B Rl SR PG DA B ety & AR ret5E P2 o
4a ar oung 1 he QU eheRBVEMNShNeral iWhitiRed tstht Nowvdrirae siaosfbe heusing i ndri cal

skirt portion 4b forned on the rear end of the bobbin 4a so as to have a

| ar ger dumtritd atrthe reanendwef the siyen suracef thecavenmembeiky dt pAlsd B f or med on
the front e of. t.he bobbi a so_as. to.h a slightly larger dianeter

t han the“ﬁ@E%ﬁﬂﬂ%ﬁ#“fﬁ@é@fq?ﬁgfﬁ%gﬁfﬁw gefgﬁ%on-rotatable relative to the

spool shgip3(L6, Wathth e8] @it 2baie dordipuirdtt; tiaufiver lid el ivitlieh Blarmngtel afjacehietosuppor t
portion 32 and the |ine-entangl enent prevention - nFnber Sg#of t he

-17
rotor 3. thEmeastssigesry and ip Hess il tabFﬁ%tﬁ@OMVlarE’@PYquB#‘I% oF Sy FEHOS FedGral |y
wth the, t,i I f - ] r i j 0SS
portion %Q“&S?%@%l%ﬁ?@%?ﬁ?ﬂ@ﬁﬁFgﬁ%éﬁgﬁﬁﬁﬁg%“%gﬁ?§ﬁ§€g@mg?%2§%?“?ﬁg front
wal | por fiHd4d is@adsof an ghiminuadslayeavhivhris lightweight amt hasal Higlpspecifon 4d has a

nunber of perforations 4g forned thereiin that serve to reduce i ght .
Ao AL R R R R R R
per f or at hﬁ@%h%qﬂﬁ_ c}ﬁgovl;;ep%rt]étﬁat%ﬂ[ %schQQ&g@'fﬁ@@t@ﬁﬁdE FofPfsyinhRfie irdsif, Radigiger ve to

reduce wel g ge portion 4c'has.an_expanding out er
per i pher eddustivif @achicvedt Firthgindry, sirvertbabasinguni Khis rade pf 8 maghesigit er

peri pheral surface_.of the bpbbin. 4a. towar he front. This. educes
the rel eg]é‘?-% P§?1§Fiégqu?ilé??§€f§elaﬂﬂ iagﬁi‘%ﬁh"? }sr%céep%glaa%c!;g? llg%lg[’;fe%&)%ordz’i] i on of
Spi nni ng [ 0065] Next, handling and operation of the spinning reel wll

%’5 dd.
be descr? eg. [0066] It should be noted that the description of the
handl i ng[(8A1 ai Retor drévegiMaghanism in which casting is performed with the

ight h ti the fi i |4 i i i j th
1 ao- wi ndtag] bodnt Fabt BNe sttt Bfasl (he BT PR o Bnict opnBld®  1e
portion 33 of 8RGhahie 1hasatwed éxﬁﬂﬁlid&l)ﬂéo%l@l, etk @iriion pdre O thatjmisshesiwith0067]

First, the handle 1 is rotated in the [ine reel-in direction so that the
fishing themaseriatat portion 31 is in a predeternined rotational phase in

which th ol [ I NG fal x i figal 1y,
when caotfGTu ¢it ieh T B e RS Hepl AT1508 1Ptk nick BOKS incRAC A UER,
portion 33 tleams BededSinldfupipemadlee (i ttanigie of ffst ligltwdighhmeta handfinwhi ng |1 ne
guide portion 31 is on the left of the spool 4 as viewed fromthe rod side,
in view of the operability of the fishing Iine guide portion 31 and the
ease of picking up the fishing line. [0068] In this state, with the
fingertip of the left hand (the hand Rét- holding the fishing rod), the
stationary shaft cover 44 of the fishing line guide portion 31 is grasped
to flip the fishing line guide portion 31 over to the |line-rel easing
posture. Wien this is done, because the thunb recess portion 44a is forned
on the stationary shaft cover 44, the stationary shaft cover 44 can be




-grasped with the left hand to place it in the fishing |ine-catching portion
45 of the fishing line guide portion 31. The fishing |ine caught with the
~fishing line-catching portion 45 is guided through the fishing |ine guide
surface 44c of the stationary shaft cover 44 to the guide groove 47 of the
line roller 43. The handle 1 is slightly rotated in the line reel-in

di rect i owhich thdHaadRishafe 15 & RRRYe, 8 béddportiodi T thik ik tédiglly fosikd on tene, and
the rod is set aside. [0070] When the fishing line is caught, because the
tip of tomwernesiphery of theeshati(/a s pone-pisae waitary vpihped eeshes 3yt the PEYANY &8hdi ng
portions m% j_shi: L.0e- I - 4 i 1 I%EF' L t for the
fishing ?’i%%g cal}%ﬂr@%{g}%ﬂﬁéﬂ Eﬁﬁg‘?a]’it“%e ?f%}%élg% T e%g%'l?%érl{le %Qgsfllcslb%lﬁgff from

t he thi chefal)and ananteddus théeiiter péripheryofibotigard peetiensrdelt shaftfaovi de ot her
structure to prevent the fishing line fromslipping off. Because of this,
it will B8%asyrf &howl%lgtgﬁﬁn%wwhm?wa&ebléaugﬁmbewg@mrqt% dhg i ne-cat ch
portion LiSint j Ak B M g2g Q8Ff With a
si npl e sé?ﬂ%?%%e&g?eﬁig%gﬂ%?yﬁ, esglgggg&%ﬁt;e&é?%%?%onarymsnhﬁﬁe cover 44 is

f or med i secondibosapprtions irbd andcliee -Thiedpe and sedond bossyritenst ldx addh2¢ irer eof i s

tilted d he_ t.i i f ot | shi L i j d f 44 b
bosi &1 onGAMES Bebr Trg i3 Pddre Srotd 5 {4 aHE erl pAL 2 Eeipals Hieadigatiions”™" °
CONt | MUk 7 i41h fd1EE baide shaF il ool A el U8shcin H2nddcShi g

line guide surface 44c wi |l be guided by ine rollTer 43. Because of
this, bypsiphpta)pertiveheiieth eadsfaf s shgft|7an dhe female threaded pgrticns ddcietasdri ng

ortion 45, the fishin ine will he.easi.l ui ded tp.the l.ineyoller 43
Poe tho wrow e dop Rk B nuRe P bendlf 158 Binets A fRE res Bl ietind o 1o
gui ded fihs Hérmale kirBRlet Poftidnl 7d0dn the R $ilkeof FighvePdis hilo@hend sleew Wiiaes 44c.
Thus, the fishing line can be easily caught, and the fishing |ine can be

pr event etdefferoale €Batded portionf feom thesighi side 9idiigwe 248 agmighhhapdsicrgy-elt st r uct ure.

[ 0071 ] i i e bt ted,
the rot o%m’ r‘%&%({t%&;th?ﬁthgﬁ%&ﬁ% }lggt% Ee’%ﬁ'ﬁolhﬁt%é!tor %@{é?gél@gfn%g? ﬁieﬁgégi&ﬁerﬁpge moved
back andlefigiokifion At slidven Sciigures and L loe tHeaight bositiaf ad dhewhdn Fignrd 3. s
transmtted to the naster. a‘(:ijear 7 via the_shaft 7a, rotatjng the rotor 3

t hr ough HAWeyRTbesAussahe fegnals Hrgadad ppigians The/cbars Mffersnt GeHepRg AIrerHBS: s
t ed WM i Nni i . ) h
Shoct s ackaH Bl g53% St Apb0rBRARaCRR LG fihh o RATe,

33 and t Neteshatdigure Btshowa thraldddlarskaftli s frosledlefifpodlet e t o each ot her on
ei t her sj f the rotational axis X rotatioponal, .bal ance can be nore

Favor abi PUSET nt 39 SV GUHEHE 107 beEeBHeAET [ Alirae Py Eroes el § i sposed
i N a pOoSihHOBf 4 AHimirtind AlldySfhdaniepANY fntdd InRRPSGEr bQRighBR fah@iamalonaxi s X.
Moreover, the rotational balance is nore accurately corrected because the
bal ance therinmer sidegf thei tghatingsliFa, 15eofitbe shafis]a, 38l sradapmgear gt meshdsavithecond

r ot or ar{gg34 .and t@e | i ne-entangl enment prevention nmenber 35. [0073] Wth
this mast&PYEREY 7t he annul ar portion 7c is made of a stainless steel

al [ oy anghosppnt 84 sivit REFiQWHEID, #RMnBHIGF Yor@bn THE RNGnPRF teaiber Okt she shaft
7a which is made of an alum num alloy. Because of this, distension of the

end por t medgobd staintess stagltallpy andhistrmeuntedpmihe putsn peripherigs pElath spdsceliibde
reduced 0.1 | | n I s tip of
t he hand e%s.%a%ﬁtﬂgo‘g@?gdgéorﬁﬁvégé on (S)T%hgg fg'hgifegﬂ;glﬂs?l%{%gm %égﬁea%%éﬂaﬁ w il be
di f fi cul tkifled inttheare ticht painldse Bieeladlloly heora Retfith the ahgulbegstion dt i andiclasn t he
radially outward direction, the bearings 15a, 15b

, can be easily _renoved.
AL TERNATg5vetcEmRanuyeRriastciy fan thetfaluniagms fippm \a@ebﬁ&%%é@ T3i1s 248t er nat i ve

enbodi ne 1 i . i f g i en the
erbodi moprietigls. SRR & barit B R of RS e e BRI ol o
t he part knofn itnbduliss bS¢lagivite ductess theiYlolngpmodile mayte wiized. r Biealsmdearnuner al s
as the parts of, the first enbodi ment. reover, t desc¢riptions of the
parts of t"tt&ié 051{%5}3515419@%@56& rtnl?esbrf’%@ﬁg s Fét&}fﬁqsé S‘FFJeaR%é{ﬂ% s of the
first e | ] r the sake of brevity. The parts of the
alter na%g%g mé%%?ft aattlﬁlg%u%r fromthe parts of the first enbodi nent
will be indicated with an apostrophe () or a double prine ("). [0075] (a)
In the af orenenti oned enbodi nent, the spinning reel was of a bail-I|ess
type, but the spinning reel may also include a bail between the first rotor
arm and the second rotor arm [0076] (b) In the aforenentioned enbodi nent,
the shaft 7a is made of an al um num alloy, but is not linted thereto. The
shaft 7a may al so be made of a |ightweight nmetal such as a nagnesi um al |l oy
or the like. [0077] (c) In the aforenentioned enbodi nent, the annul ar
portion 7c is made of a stainless steel alloy, but nay al so be made of a
hard netal other than stainless steel alloy. In addition, the annul ar

b T e - - Y - I Y L T




-screw direction of the female threaded portions 7d', 7e' of the shaft 7a
can be fornmed in either direction. [0079] (e) In the aforenentioned

enbodi ment, the annular portion 7c is nounted on the outer peripheral end
“portions of the shaft 7a on the outer side of the bearings 15a, 15b.
However, as shown in Figures 13 and 14, the annul ar portions 7c" may extend
on the Ogber] PeAd Slendh o8 ¢hlaagd vidw ihEigeRAI 1L theannfilaPpartibes Tukaeh isdlatie (1 ef t
hand side in Figure 14) of the bearings 15a, 15b to the inner side (right
hand si d inperflagga pyrtion g dlgt i beat inyeasd soruto copfggbvith end partiopofithe gy ch

t hat the 4 ri.ph f . [ . : eari ngs
150, 15onefhTEin R ik s AR B0ruBR 7 oR e Ifier HBRARE S oL 2R DD
i ncl ude tha ehdp&tioh 7R BEtherbsft 79 that exteddsatorh shdandr flangapettioh Ggitowad tisd de of
the shaft 7a" such that it_cones into_ contact vvithééhe ﬁfd al end portion of
t he shafgeaypertion 7py Agishewp & Figees 1R and b heat leastpastRfdbetugplar pertigny/bes

peri pher i : I fromthe
Piner 11 Gsacd bRl EAED oGl pbRlbn 7ol B HaRhd poAon IR 2T, Znge
porti on Xithrough héle chrotigtewhnict thxdianidlersheft 18 kan pass thranglpis forimed i e ionert he gear

ortion 7b, side is bent qQutward. The oyter, flange rtjon. 71" .S
gccom"rpd%ﬁ”@ erafportign g1 é‘l’@&%%?%?% & The ?‘I"Fﬁgpeirg’%?@jrmo? Hfg‘ﬁeaﬂn_ul ar
shape i CP&I{;&; BASE sRifl7Ofs thieqanal th%?ﬂl%'d@éH&né%LEr th%_xﬁHPi’s sﬁﬁﬁeﬁﬁéal&’ihérdi&%t&ﬂ on 7c"

can prevent conpression and di stension. , e outer flange portion 7i"
wi | | be afirglayedrtivns itharénd byedengtly slighsly, gréstr tharetheithickness ofithe sibudarbet ween t he

annul ar portign 7¢" and the shaft eel s af.f. nd .t hus. t he, annul a

or t1 on Bittion 3, a0 indtisinolea Borian Famerrsoof oo BE kS AR BE) ac
used her @t RubuldPoftRin DIl bk @EEdrRRe vithehdEmed SiriAER] surRREyeftle above,
downward, vertical, horizontal, below and transverse" as well as any other

sim|ar biariegt 1 5wabb.t byadditions the front entbefethel fybaler pertiondth ignetdpicertaglqui pped

with the sent 1 nvent] C di , . i i

descri be giepsg?s%orﬁmril ?lt/%n ?Q}la%%ab%cgihéseC@ﬂﬁ%&ﬁé@%‘}%ﬁ%{’géhmaﬁevi ce
equi ppedpoitibin 7¢ b Ty Sreedtited. &8 thao B 1ig[1AQH k] geHnwetadheniveqan tx gupledf ties used
herein to describe_a conponent, section or part of a devjce jinclud

har dwar efibeiFerpasse ohan eisehtipe mategigheet shavarindhegiren) s Blagsd Rsgvedn tggr ry but
the desi & el afifoh anf Uit ol RONBY 6xb AL Mhaliil 1R GEnANUERSR % R5:

c
"means- plus ron" In al s I'nc e any ucture that can
be utiligad o carry out the function of that part of the present

invention. -21 [ 0083] The. ter of . degree such_ as_ "substantially",
"about " R4k ap}slil%szwe@f&y& i ﬂ@@a‘fﬂh&@gmﬁmb%ﬁnﬁﬂﬁ EQuRARHIRPEHBUNt  of

devi at i ofy QiehtierdiRd ddEd nikhBaSis Rolaltdly ofife fH6: j.eﬁgbcgolisﬁaﬁ‘% is

signi ficantl'y changed. For exanple, these terns can be construed as
i ncl udi ndisposdd e ag foqresothratghlteainner ciUndérendeeofithelpinicacgeae?, rmuch thahthe

devi ati on | d not negate the in th rg, i ifies, [008 Thi s
appl § cat T I RApRRE e SpoolShgh (i Adut b o fafied e RBton 28081 24001
and 2003528 aGtor I REm:@ialy Eripld6 tHeSi#hien @karkpbpie SRt PRL BRY piffapl deghd ions Nos.
2003- 134901 and 2003-287256"is hereby incorporated herein by reference.

[ 0085] \upperteshtojatally by tteairesprstive hesmings hés eobudsatinrm sad 180 (hushhattitsat e t he

present jnyvention. .it wlkl [ e skil it om

this di SI@IIAD/'B 18111&%%{6663# 8%5%%511‘@%3853’%‘&%%%% aé‘a%éﬂrlleggoéjgﬁlgﬁ'gﬁ rrlgj’dﬁeh&er ein

wi t hout gepadit 2.NThé b&iNnich8a $Cimel 16fthd Mechanisaniipport pertital i0beghd thet he

appended cl ai ns, Furthernore, the foregoi gg descriptions of the %rrbodi ment s
50

accor di nbeariaetlfb iphiedsiorthe mjemedigie sippohperkicad@ds Srring-shaped stra ¥6M vy, and

not for L -] IThil | I Felo 1 t ended

Clai s anarepd B8FEartoribd b ke O iR A (IPLRE e 0! e BHRCL

limted glapedeutdius Ot dsprdvided nobrdend compadtly hdlké\d 14tSG-ddsédidddpehSdovn mast er

gear for a spinning reel for, transmjfiing rotation of a screwin type

handl e t B2 Z%otwoweaniﬁhﬁm@ﬁs @r@aﬁlf—h@%@?mne@@é? s P b y

SUPPOT t eg QB ah& BlncHBAL ofthe FG EREHUANIEHS will A HIRSLEDeS BRfur®ef P | SI Ng:
detail.

_11_




.a shaft portion made of a first lightweight netal that is rotatively
supported by the reel unit at a rotational support portion, said shaft
portion having femal e threaded portions on its ends such that the handle is
“adapted to be screwed to one of the fenmale threaded portions; 10 a gear
portion that is arranged on an outer periphery of the shaft portion, the

gear porbiamyhe mekradgmt ed to mesh with the pinion gear; and an annul ar
menber that is nmade of a second netal that is harder than the first

Ibi ght wei [§842]net Bhie dsciblatingrinethanisen € ineludepasshowm insFigwige 2 apéd, 289AH ar menber
ei ng nounted .o he_out er .periphery of sthe s | h that at
| east pa¢1q“nbtrag ﬁgtﬂ?%mflfﬁé?’s VT% %ﬁﬁ?ﬁ/ g%argr %BJSQ‘QEMD%?%{&%&%%&I@M ati onal
support Repéfatsh ol e peandowh traihe20s RafiderParthit@Agagds withaherastmeshafe2r for a
spinning reel according to claim]l1, wherein the shaft _ portion is .a tubular

menber tandanoves heek gaiippheing typ switieshalindaraddr b forvidinp thealider o
r ot atlv%éﬁlg&lf%&?k‘sg@ﬁ%ﬁ?{‘me master gear for a spinning reel according to
r e sha

claim1l, ein ~shart” portion is made of an alum numalloy. 4. The
nmast er g@e43]f or AgstepimniniRigics 8pthe gearadotimngaih A0 dlchides  stepbat gaanui26 he shaf t

Focl  acduniIE s BATBF o LA PRHEDARRT G5 ASHEE Hesh HdboRen

stainl esg%a?%"fﬁrsﬂn'téﬁﬁediate gear shaft 26 including a first intermediate gear 26a that meshes
with the small diameter gear 25b and a second intermediate gear 26b spaced apart from the
first intermediate gear 26a, and a driven gear 27 that is fitted non-rotatably to the worm
shaft 21 and meshes with the second intermediate gear 26b.
[0044] The stepped gear unit 25 rotates around an axis parallel to the pinion gear 9.
The large diameter gear 25a is a screw gear that meshes with the pinion gear 9. The small
diameter gear 25b, the first intermediate gear 26a, the second intermediate gear 26b, and
the driven gear 27 are also screw gears, The intermediate shaft 26 rotates around an axis
different from that of the stepped gear unit 25. The worm shaft 21, to which the driven
gear 27 is fitted, rotates around an axis different from that of the intermediate shaft 26 and
parallel to the pinion gear 9. The second intermediate gear 26b of the intermediate shaft
26 is disposed below the cut-out 9¢ of the pinion gear 9. As a consequence, the worm
shaft 21 can be arranged closer to the pinion gear 9 than when a cut-out is not formed in
the pinion gear 9, and thus the reel as a whole can be made compact. With the gear-down
train 20 thus configured, the rotational speed of the pinion gear 9 is greatly reduced when
transmitted to the worm shaft 21.
[0045]  The worm shaft 21 is a member that has intersecting helical grooves 21a formed
thereon, and is disposed parallel to the spool shaft 16. The worm shaft 21 is rotatively
mounted on _the front and rear ends of the housing unit 10 via bearings made of, for
example, a synthetic resin. The worm shaft 21 is inserted from the rear of the housing unit
10, and is retained by a fixing plate 54 screwed to the rear surface of the housing unit 10.
[0046]  As shown in Figure 2, the slider 22 has an engaging member 22a that engages
with the grooves 21a of the worm shaft 21. The slider 22 is coupled to the rear end of the
spool shaft 16 non-rotatably and axially immovably. With the tip of the engaging member
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- 30 6. The nmaster gear for a spinning reel according to claim1, wherein -23
aliquid or gel-type filler made of an insulating material is filled

bet ween the shaft portion and the annul ar nenber. The master gear for a
~spinning reel according to claim1, wherein 5 the gear portion is
integrally formed with the shaft portion as a one-piece unitary unit. 8.

The mastey,; Qeafind QithdhSBbbMs alBELIidRE 20 hehvRYbAk &lidbith i th\é\@_l_ﬁj’cﬁ sHaft he gear
porticon is forned separately fromthe shaft portion. 10 9. e naster gear

for a spdiraetionyinaseprdanesovith regation ofithd worn shefie? leiand miowessiha aper! shathifer

I ncl udes,_a, tubul ar. portion di sposed o ter periphery of the shaft
portion %%?F&H‘g#ﬁg‘ ‘P&ﬁ&?e&ﬂ%’e‘”ﬁ‘g&‘ﬁa O&qq‘it%%&angﬁedﬁan I nner flange portion that
is bent jooury d THeOgRi@staRE aba &R W pakhrirdughuhaslidepnl,iaad guille tHdslidene? mast er
gear for a s% nning reel according to claim9, wherein the tubul ar portion

i's mountdenghesprol shafei6.pEhe PHes shagr23enelixedy heldat both snds korthe rear end
and the intermediate support portion 10d of the housing unit 10. The guide shaft 23a is

mounted from the rear of the housing unit 10, and its rear end is retained by a fixing plate
54 that retains the worm shaft 21. The guide shaft 23b is fixedly held at both ends by the
front and rear ends of the housing unit 10. The guide shaft 23b is inserted from the front
of the housing unit 10. The front portion of the guide shaft 23b can come into contact with
the fastening screw 19 that fastens the front portion of the first lid 11, so as to be retained
by the fastening screw 19. Oscillating mechanisms are well-known components in the art,
therefore, the structure and functions of the rotor drive mechanism 6 will not be described
in further detail.

Rotor

[0048]  The rotor 3 is a so-called bail-less type of rotor in which a fishing line guide
portion is provided on only one of the rotor arms.

[0049]  The rotor 3 includes, as shown in Figures 3 and 6 to 8, a rotor unit 30 rotatively
mounted to the reel unit 2 via the pinion gear 9, and a fishing line guide portion 31 fitted
pivotably onto the rotor unit 30.

[0050] The rotor unit 30 is made of, for example, a magnesium alloy on the surface of
which an anodic oxide film is formed, and includes a cylindrical support portion 32 and
first and second rotor arms 33 and 34 spaced from the support portion 32 and extending
forward from respective opposing locations on the outer peripheral surfaces of the rear end
of support portion 32.

[0051]  The support portion 32 is a substantially cylindrical member that is tapered so
that its diameter decreases from the rear end toward the front end and is then formed into a
cylindrical shape. A front wall 32a is formed on the front portion of the support portion
32, and a boss portion 32b through which the front of the pinion gear 9 passes is formed in
the central portion of the front wall 32a. The boss portion 32b is non-rotatably mounted to
the front of the pinion gear 9. The nut 17 is screwed onto the front of the pinion gear 9 at

the front of the front wall 32a, and the rotor 3 is fastened to the pinion gear 9 by the nut 17.
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. that at least part of the tubular portion is between the rotational support
portion and the end of the shaft portion. 20 11. The master gear for a
spinning reel according to claim9, wherein the tubular portion is nounted
“on the outer periphery of the shaft portion extending through the
rotational support portion. 25 12. The nmaster gear for a spinning reel

accor di ng ehi14lhEBalithe-MRRERIMENt PRVETHIAIREMBER ¥8 ehat prdvehR enfahleneftsofan out er
flange portion which is bent outward froma gear portion side axial end of
t he t ubufishinglietwitnthe 5800l Ahafp i b ks moutedat tb@ﬁ’pnﬁcﬁitgg)?eupggft@oﬁ@élf’zunit havi ng

of the. oS oo Rs Tne e sPis? n e eli v S RERe SR YOFAPEs & UT!
mechani s{9ta6e prRIvRMba Bdweéd Diife-iiRlinesdsnit biid aife-teledsiigipogtuge. st er  gear
rotatably supported on the reel unit and including a shaft portion made of
a first integlecking grechanisma H0 thes interbocks pathithepiyotngeidhe Sghipg lingguidge| unit at
a rotatl f))o%!)n $HRARGnted in the inner side of the first rotor arm 33. The radially outward

periphery of the first rotor arm 33 is covered by a first cover member 36.

[0053]  Like the first rotor arm 33, the second rotor arm 34 extends forward and its

radially outward periphery is covered by a second cover member 37. The second rotor

arm 34 is provided for the purpose of maintaining the rotational balance of the rotor 3.

For this reason, the second rotor arm 34 is configured such that its center of gravity is

tilted forward in order to bring the center of gravity of the second rotor arm 34 close to

that of the first rotor arm 33 on which the fishing line guide portion 31 is mounted. In

order to shift the center of gravity forward, an opening 34a is formed in the base end side

of the second rotor arm 34, and a weight-accommodating portion 34b for mounting a

weight member 38 is formed in the tip side of the second rotor arm 34. The weight

member 38 is made of, for example, a tungsten alloy. Further, in order to tilt the center of

gravity forward, the second rotor arm 34 extends forward at a length that is longer than

that of the first rotor arm 33, as clearly seen from Figures 7 and 8.

[0054] Here, as shown in Fig 6, the two rotor arms 33 and 34 are formed such thata

first line L1, which is drawn through the pivotal center of the fishing line guide part 31 of

the first rotor arm 33, and a second line L2, which is drawn through the width-wise center

of the second rotor arm 34 substantially parallel to the first line L1, are arranged so that

they are spaced at the same distance from the rotational axis X of the rotor unit 30 on

opposite sides. When the first rotor arm 33 and the second rotor arm 34 are arranged in

this manner, the rotational balance can be maintained further desirably even if the fishing

line guide portion 31 is severely tilted away from the rotational axis X (outward with

respect to the first line L1 in Fig 6).

[0055]  The line-entanglement prevention member 35 includes a cylindrical

entanglement-preventing portion 35a formed to be flushed with the cylindrical portion of

the support portion 32, and a pair of tongue-shaped attachment portions 35b provided on

the rear end of the entanglement-preventing portion 35a and opposed to the center. The

-14 -




-5 portion, said shaft portion having femal e threaded portions on its ends
such that the handle is be screwed to one of the fermal e threaded portions,
a gear portion that is arranged on an outer periphery of the shaft portion,
~and 10 an annul ar nenber that is nmade of a second netal that is harder than
the first |lightweight netal fromwhich the shaft portion is nmade, the

annul ar gPelIBE clr@hgdlemBmLERAIANpoiEn 384 Bis PRFdcP ARMEtd thdt betteitadtof fer tion
such-that” at |east part of the annular nenber is disposed betvveen 15 the

rot at i orrakanglepieE-prayeRtingeTEen ntherdy aretenting Hiffishisg line dhat banrtded ni on

t.a th
O o BB SRR Ao Sob oy R o ke Ly l8 o Gl a Bl g the toter,
The spi nwéigle dceethmadsiiigthorgort 35 ccfbRadtodidnodatiag & Mreidhh eneatbaf 39 that toroEets S A

t ubul ar rrerrber to an_inner periphery of which the hapdle is ad ted to be
rot at i veriatiapal rha@éice prforpeed omféesrﬁehm eFaéé‘i’If%:@@gﬂtﬁtHboﬁtBe BHARETRSY wher ei n

the Sha];#@grefe oilérﬂd?hgtve%'ﬂ e ;'Bhf;%gqs%é&ycf f%pexa;%tge & kd¥allo§e!

accordi wher el portion iIs magnési um
al | oy. fmot&?hatTlh*eew&ghmumgnmdﬁingapmﬁmdﬁngstdepmﬂedmﬁgﬂre 3/\hseuf diimfareedannul ar
menber is de of a stainless stee The sdo n| . reel

|
accor di g 2 %CEEIP%Pﬁﬁ'Il © SSRARY EtoY azmy 44qt§F ﬂl%gsﬁk%%ﬁsd‘i“%én plusiadf
i nsul at i g, M aeHadd, hsssﬂo'vs}nl AT ARL WERhd R position between the first rotor arm 33

and the second rotor arm 34 in the direction in which the fishing line guide portion 31
pivots. By disposing the weight accommodating portion 35¢ in this way, the rotational
balance can be corrected by the weight member 39 which is disposed on the opposite side
of the fishing line guide portion 31 with respect to the rotational axis X, even if the fishing
line guide portion 31 is tilted further away from the rotational axis X than the first line L1.
[0056]  The line-entanglement prevention member 35 is fastened to the front wall 32a
by two screw members 29, 29 screwed from the front of the attachment portions 35b. The
front face of the front wall 32a is formed to be a flat surface in a ring-like shape when the
line-entanglement prevention member 35 is fitted, .and even with the attachment portions
35b. In order to form such a flat surface with the attachment portions 35b on the front face
of the front wall 32a, recessed portions 32¢ in which the tongue-like-shaped attachment
portions 35b are fitted are formed in the front wall 32a. Accordingly, the structure is
configured so that even when foreign matter enters from the spool 4 side and attaches
thereto, the foreign matter can easily be removed by detaching the spool 4 and, for
example, wiping it off.

[0057] The fishing line guide portion 31 is arranged so that fishing line is smoothly
guided from the fishing rod to the spool 4 and wound around the spool 4. Thus, as shown
in Figure 6, the fishing line guide portion 31 tilts severely outward (left to right in Figure 6)
from the rotational axis X of the rotor 3 such that fishing line will be easily guided onto
the outer peripheral surface of a bobbin 4a (described below) of the spool 4. The fishing
line guide portion 31 includes, as shown in Figures 6 to 9, a support member 41 fitted to
the tip of the first rotor arm 33, a stationary shaft 42 whose base end is fixedly coupled the
tip of the support member 41, a line roller 43 that is rotatively mounted to the stationary
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- shaft portion and the annular nmenber. 5 19. The spinning reel according to
claim 13, wherein the gear portion is integrally forned with the shaft
portion as a one-piece unitary unit. 10 20. The spinning reel according to
~claim 13, wherein the gear portion is fornmed separately fromthe shaft
portion. 21. The spinning reel according to claim 13, wherein the annul ar
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shaft portion extending toward the gear portion, and an inner flange
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coupled the support member 41 by a mounting bolt 42a. As shown in Figure 6, the tip of
the stationary shaft 42 is slightly inclined toward the spool 4 with respect to the pivoting
surface (see Figure 1) of the support member 41. The line roller 43 is rotatively mounted
on to the outer periphery of the stationary shaft 42 via a pair of bearings 46. A ring-shaped
guide groove 47 for guiding fishing line is formed on the outer peripheral surface of the
line roller 43, and thus line kinks do not easily occur. Both ends of the outer periphery of
the line roller 43 are covered by the support member 41 and the stationary shaft cover 44.
[0059] The stationary shaft cover 44 is a member made of, for example, a stainless
steel alloy and unitarily formed with the stationary shaft 42 as a one-piece unit. The
stationary shaft cover 44 is arranged on the tip side of the stationary shaft 42. The vertex
44b of the stationary shaft cover 44 is tilted rearward (downward in Figure 9) more than
the tip 42a of the stationary shaft 42, and the stationary shaft cover 44 is an approximately
cone-shaped member that has a fishing line guide surface 44¢ provided on the reel unit 2
side thereof (lower side of Figure 9). The region indicated by hatching in Figure 7 that is
near the ridge line of the stationary shaft cover 44 on the rear surface thereof forms the
fishing line guide surface 44c¢ that guides fishing line to the line roller 43. As shown in
Figure 6, when the rotor 3 is viewed from the front, the tip of the stationary shaft cover 44
is concentric with the stationary shaft 42 and inclined toward the spool 4. When the
fishing line guide portion 31 is in the line-winding posture, the fishing line guide surface
44c is arranged such that the distance between it and the reel unit 2 gradually becomes
shorter from the tip side toward the fishing line-catching portion 45 side of the stationary
shaft 42. A thumb recess portion 44a that is recessed from the rest of the stationary shaft
cover 44 is formed on the front face of the stationary shaft cover 44. This type of thumb
recess portion 44a is useful in returning the fishing line guide portion 31 from the line-
winding posture to the line-releasing posture. The fishing line-catching portion 45 is

formed so that it bulges below the vertex 44b to smoothly continue with its ridge line and
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. 24. The spinning reel according to claim23, wherein the annul ar nenber
further includes an outer flange portion which is bent outward froma gear
portion side axial end of the tubular portion. 30 -26 .A AL; 0. AOL. A0O. AL;
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Anti-Reverse Mecharnism

[0061] As shown in Figure 3, an anti-reverse mechanism 50 can prohibit/permit the
rotation of the rotor 3 in the line reel-out direction. The anti-reverse mechanism 50
includes a roller-type one-way clutch 51 fitted to the mechanism support portion 10b of
the housing unit 10. The one-way clutch 51 can be switched between a reverse-rotation
prohibited state and a reverse-rotation permitted state. The anti-reverse mechanism 50
further includes a switching operation unit 52 for switching the one-way clutch 51
between the reverse-rotation prohibited state and the reverse-rotation permitted state. The
switching operation unit 52 is supported pivotably by the operation support portion 10c
and the intermediate support portion 10d of the housing unit 10. Anti-reverse mechanisms
are well-known components in the art. Therefore, the structure and functions of the anti-
reverse mechanism 50 will not be described in further detail herein.

Spool .

[0062] The spool 4 can be mounted in a plurality of rotational phases with respect to
the spool shaft 16, and the length at which the tackle hangs can be changed. The spool 4
has, as shown in Figure 3, a shallow-channel contour, and includes a bobbin 4a around the
outer periphery of which fishing line is wound, a cylindrical skirt portion 4b formed on the
réar end of the bobbin 4a so as to have a larger diameter than the bobbin 4a, and a front
flange portion 4¢ formed on the front end of the bobbin 4a so as to have a slightly larger
diameter than the bobbin 4a. '

[0063]  The bobbin 4a is non-rotatable relative to the spool shaft 16, and is arranged on

the outer peripheral side of the support portion 32 and the line-entanglement prevention
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protrude rearward. The front wall portion 4d has a number of perforations 4g formed
therein that serve to reduce weight.

[0064]  As shown in Figure 1, the skirt portion 4b has a number of perforations 4f
having varied inner diameters formed therein that serve to reduce weight. The front flange
portion 4¢ has an expanding outer peripheral surface that slightly increases in diameter.
from the outer peripheral surface of the bobbin 4a toward the front. This greatly reduces
the release resistance that acts on fishing line when casting.

Operation of Spinning Reel

[0065] Next, handling and operation of the spinning reel will be described.

[0066]) It should be noted that the description of the handling pertains to a situation in
which casting is performed with the right hand. When casting, the fishing line guide
portion 31 is put in the line-winding posture to hook the fishing line on the fishing line
guide portion 31, and the hanging length of the tackle is then adjusted.

[0067]  First, the handle 1 is rotated in the line reel-in direction so that the fishing line
guide portion 31 is in a predetermined rotational phase in which the spool 4 is disposed
near the end of its stroke. Specifically, when casting with the right hand, for exainple, the
fishing line guide portion 31 can be easily operated with the left hand when the fishing
line guide portion 31 is on the left of the spool 4 as viewed from the rod side, in view of
the operability of the fishing line guide portion 31 and the ease of picking up the fishing
line.

[0068] In this state, with the fingertip of the left hand (the hand not holding the fishing
rod), the stationary shaft cover 44 of the fishing line guide portion 31 is grasped to flip the
fishing line guide portion 31 over to the line-releasing posture. When this is done, because
the thumb recess portion 44a is formed on the stationary shaft cover 44, the stationary
shaft cover 44 can be easily grasped and the fishing line guide portion 31 can be grasped
and easily pivoted. Then, fishing line wound on the spool 4 is grasped with the left hand,
and the fishing rod is cast with the index finger of the right hand hooking the fishing line.
[0069]  Afier casting, the fishing line guide portion 31 is pivoted back from the line-
releasing posture to the line-winding posture with the left hand, and the fishing line is
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guide groove 47 of the line roller 43. The handle 1 is slightly rotated in the line reel-ln
direction in this state to apply slight tension to the fishing line, and the rod is set aside.
[0070] When the fishing line is caught, because the tip of the fishing line-catch portion
45 is thicker than the surrounding portions of the fishing line-catch portion 45, it will be
difficult for the fishing line caught by the fishing line-catch portion 45 to slip off from the
thick tip, and thus there will no longer be a need to provide other structure to prevent the
fishing line from slipping off. Because of this, it will be easy for the fishing line to be
caught on the fishing line-catch portion 45, and the fishing line can be prevented from
falling off with a simple structure. In addition, because the stationary shaft cover 44 is
formed into an approximate cone-shape in which the vertex 44b thereof is tilted rearward,
the tip side of the fishing line guide surface 44c can be positioned closer to the reel unit 2
than the base end side, which continues to the ridge line. Thus the fishing line guided by
the fishing line guide surface 44¢ will be guided by the line roller 43. Because of this, by
“simply catching the fishing line on the fishing line-catching portion 45, the fishing line
will be easily guided to the line roller 43 via the fishing line guide surface 44c and it will
be difficult for the guided fishing line to fall of from the fishing line guide surface 44c.
Thus, the fishing line can be easily caught, and the fishing line can be prevented from
coming off from the line roller 43 with a simple structure.

[0071] When a fish is caught on the tackle and the handle 1 is rotated, the rotor 3
rotates in the line reel-in direction and the spool 4 is moved back and forth. At the same
time, the rotation of the handle 1 is transmitted to the master gear 7 via the shaft 7a,
rotating the rotor 3 through the pinion gear 9. In addition, the oscillating mechanism 6 is
operated with the pinion gear 9 via the gear-down train 20, moving the spool 4 back and
forth.

[0072] At this point, because the first rotor arm 33 and the second rotor arm 34 are
disposed opposite to each other on either side of the rotational axis X, rotational balance
can be more favorably maintained even if the fishing line guide portion 31 is disposed ina
position that is tilted outward with respect to the rotational axis X. Moreover, the

rotational balance is more accurately corrected because the balance correcting weight

-19-




10 10

10i <10%&' () - LOP" 109%&' () - 10p1p2pHpgswt zyzmN i <#10%&' () - OLP" 109%& () - 030LP" 10%
& ()-030LP"109%& ()-030LP"10%&' ()-030LP"10%& ()-03 10

10yzzz{z| zk{vbCi <#10%." 10%& () - vL" 109& ()-vL" 109%&& ()-vL04" 10%& ()-L04" 10%
& ()- 10 10 10rwxyzbGCi <#10900" 10%& () - L300" 10%&' ()-L300" 10%&' ()-L3 10 10

10i <#10%Bérhiberk 38 0MRiré hmovhisd it HeGocoARHOR 4ith 38 a] tHeIDR hOMBlefent 300" 109& () -

L3 10 10 10i <109%& ()-00" 109 ()-L3',-./4nr st ubW.Ai <#10% 10 10

10L <10%gPTEyengion mswgder $3.0300" 10%& () - 03 10

[0073]  With this master gear 7, the annular portion 7c is made of a stainless stee] alloy
and mounted on the outer periphery of the end portions of the shaft 7a which is made of an
aluminum alloy. Because of this, distension of the end portions of the shaft 7a in the
radially outward direction can be reduced due to the annular portions 7c¢ mounted thereto,
even if the tip of the handle shaft 1a is screwed onto the shaft 7a. Thus, because it will be
difficult for the end portions of the shaft 7a to become distended in the radially outward
direction, the bearings 15a, 15b can be easily removed.

ALTERNATIVE EMBODIMENTS
[0074] Master gears in accordance with alternative embodiments will now be explained.
In view of the similarity between the embodiments, the parts of the alternative
embodiments that are identical to the parts of the first embodiment will be given the same
reference numerals as the parts of the first embodiment. Moreover, the descriptions of the
parts of the alternative embodiments that are identical to the parts of the first embodiment
may be omitted for the sake of brevity. The parts of the alternative embodiments that
differ from the parts of the first embodiment will be indicated with an apostrophe (‘) or a
double prime (").
[0075] (a) In the aforementioned embodiment, the spinning reel was of a bail-less type,
but the spinning reel may also include a bail between the first rotor arm and the second
rotor armi. |
[0076]  (b) In the aforementioned embodiment, the shaft 7a is made of an aluminum
alloy, but is not limited thereto. The shaft 7a may also be made of a lightweight metal
such as a magnesium alloy or the like.
[0077]  (c) In the aforementioned embodiment, the annular portion 7¢ is made of a
stainless steel alloy, but may also be made of a hard metal other than stainless steel alloy.
In addition, the annular portion 7c is adhered to the shaft 7a in the aforementioned
embodiment, but the annular portion 7c¢ may be fixedly attached to the shaft 7a by any
other means.
[0078] (d) In the aforementioned embodiment, the master gear 7 is integrally formed
with the shaft 7a and the gear portion 7b, but as shown in Figure 12, the master gear 7°
may have the shaft 7a’ that is formed separately from the gear portion 7b°. In addition, the
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outer peripheral end portions of the shaft 7a on the outer side of the bearings 15a, 15b.
However, as shown in Figures 13 and 14, the annular portions 7¢” may extend on the outer
peripheral surface of the shaft 7a” from the outer side (left hand side in Figure 14) of the
bearings 15a, 15b to the inner side (right hand side in Fig 14) through the rotational
support portion 7al”, such that the outer periphery of the annular portions 7¢” supports the
bearings 15a, 15b. In addition, as shown in Figure 14, the annular portion 7¢” may
include an inner flange portion 7g” that is bent toward the inner side of the shaft 7a” such
that it comes into contact with the axial end portion of the shaft 7a”, a tubular portion 7h”
that is disposed on the outer peripheral portion of the end portion of the shaft 7a” and
extends from the inner flange portion 7g” toward the gear portion 7b, and an outer flange
portion 7i” in which the end portion of the tubular portion 7h” on the gear portion 7b side
is bent outward. The outer flange portion 7i” is accommodated in a gap opened in a
groove 7j that is formed in an annular shape in the base end of the gear portion 7b. Thus,
the annular portion 7¢” can prevent compression and distension. Here, the outer flange
portion 7i” will be engaged with the bearings 15a, 15b even if the adhesive between the
annular portion 7¢” and the shaft 7a peels off, and thus the annular portion 7¢” can be
prevented from falling off of the shaft 7a.

[0080]  As used herein, the following directional terms “forward, rearward, above,
downward, vertical, horizontal, below and transverse” as well as any other similar
directional terms refer to those directions of a device equipped with the present invention.
Accordingly, these terms, as utilized to describe the present invention should be
interpreted relative to a device equipped with the present invention.

[0081] The term “configured” as used herein to describe a component, section or part
of a device includes hardware and/or software that is constructed and/or programmed to
carry out the desired function.

[0082] Moreover, terms that are expressed as "means-plus function" in the claims
should include any structure that can be utilized to carry out the function of that part of the

present invention.
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result is not significantly changed. For example, these terms can be construed as including
a deviation of at least + 5% of the modified term if this deviation would not negate the
meaning of the word it modifies.

[0084]  This application claims priority to Japanese Patent Applications Nos. 2003~
134901 and 2003-287256. The entire disclosure of Japanese Patent Applications Nos.
2003-134901 and 2003-287256 is hereby incorporated herein by reference.

[0085]  While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent to those skilled in the art from this disclosure that various
changes and modifications can be made herein without departing from the scope of the
invention as defined in the appended claims. Furthermore, the foregoing descriptions of
the embodiments according to the present invention are provided for illustration only, and
not for the purpose of limiting the invention as defined by the appended claims and their

equivalents. Thus, the scope of the invention is not limited to the disclosed embodiments.
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WHAT IS CLAIMED IS:

1. A master gear for a spinning reel for transmitting rotation of a screw-

in type handle to a rotor via a pinion gear, the master gear being rotatively supported on a
5 reel unit of the spinning reel, the master gear comprising:

a shaft portion made of a first lightweight metal that is rotatively supported by
the reel unit at a rotational support portion, said shaft portion having female threaded
portions on its ends such that the handle is adapted to be screwed to one of the female
threaded portions;

10 a gear portion that is arranged on an outer periphery of the shaft portion, the
gear portion being adapted to mesh with the pinion gear; and

an annular member that is made of a second metal that is harder than the first
lightweight metal from which the shaft portion is made, the annular member being
mounted on the outer periphery of the shaft portion such that at least part of the annular

15 member is disposed between the rotational support portion and an end of the shaft portion.

2. The master gear for a spinning reel according to claim 1, wherein
the shaft portion is a tubular member to an inner periphery of which the handle

is adapted to be rotatively mounted.

20
3. The master gear for a spinning reel according to claim 1, wherein
the shaft portion is made of an aluminum alloy.
4, The master gear for a spinning reel according to claim 1, wherein
25 ~ the shaft portion is made of a magnesium alloy.
5. The master gear for a spinning reel according to claim 1, wherein
the annular member is made of a stainless steel alloy.
30 6. The master gear for a spinning reel according to claim 1, wherein
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7. The master gear for a spinning reel according to claim 1, wherein
5 the gear portion is integrally formed with the shaft portion as a one-piece
unitary unit.
8. The master gear for a spinning reel according to claim 1, wherein

the gear portion is formed separately from the shaft portion.
10
9. The master gear for a spinning reel according to claim 1, wherein
the annular member includes a tubular portion disposed on the outer periphery
of the shaft portion extending toward the gear portion, and an inner flange portion that is
bent inward from an axial end of the tubular portion.
15
10. The master gear for a spinning reel according to claim 9, wherein
the tubular portion is mounted on the outer periphery of the shaft portion such
that at least part of the tubular portion is between the rotational support portion and the
end of the shaft portion.
20 '
11. The master gear for a spinning reel according to claim 9, wherein
the tubular portion is mounted on the outer periphery of the shaft portion
extending through the rotational support portion.

25 12. The master gear for a spinning reel according to claim 11, wherein
the annular member further includes an outer flange portion which is bent

' outward from a gear portion side axial end of the tubular portion.

13. A spinning reel comprising:
30 a reel unit having a handle;
a rotor on a front of the reel unit;

a spool mounted on a front of the rotor so as to move forward and rearward; and
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a master gear rotatably supported on the reel unit and including
a shaft ﬁortion made of a first lightweight metal that is rotatively
supported by the ree] unit at a rotational support
5 portion, said shaft portion having female threaded
portions on its ends such that the handle is be screwed
to one of the female threaded portions,
a gear portion that is arranged on an outer periphery of the shaft
portion, and |
10 an annular member that is made of a second metal that is harder
than the first lightweight metal from which the shaft
portion is made, the annular member being mounted
on the outer periphery of the shaft portion such that at
_ least part of the annular member is disposed between
15 the rotational support portion and an end of the shaft
portion, and
a pinion gear rotatably supported to the reel unit and fixedly coupled to the
rotor, the pinion gear meshing with the gear portion of the master
gear.
20
14. The spinning reel according to claim 13, wherein
the shaft portion is a tubular member to an inner periphery of which the handle

is adapted to be rotatively mounted.

25 15. The spinning reel according to claim 13, wherein

the shaft portion is made of an aluminum alloy.

16. The spinning reel according to claim 13, wherein
the shaft portion is made of a magnesium alloy.

30
17. The spinning reel according to claim 13, wherein

the annular member is made of a stainless steel alloy.
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shaft portion and the annular member.

5
19. The spinning reel according to claim 13, wherein
the gear portion is integrally formed with the shaft portion as a one-piece
unitary unit.
10 20. The spinning reel according to claim 13, wherein

the gear portion is formed separately from the shaft portion.

21. The spinning reel according to claim 13, wherein
the annular member includes a tubular portion disposed on the outer periphery
15 of the shaft portion extending toward the gear portion, and an inner flange portion that is

bent inward from an axial end of the tubular portion.

22. The spinning reel according to claim 21, wherein
the tubular portion is mounted on the outer periphery of the shaft portion such
20 that at least part of the tubular portion is between the rotational support portion and the
end of the shaft portion.

23. The spinning reel according to claim 21, wherein
the tubular portion is mounted on the outer periphery of the shaft portion
25  extending through the rotational support portion.

24. The spinning reel according to claim 23, wherein
the annular member further includes an outer flange portion which is bent
outward from a gear portion side axial end of the tubular portion.
30
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