MASTER GEAR ASSEMBLY CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
application clains priority to Japanese Patent Application No. 2010-067286
filed on March 24, 2010. The entirety disclosure of Japanese Patent
Application No. 2010-067286 is hereby incorporated herein by reference.
BACKGROUND OF THE | NVENTION Field of the Invention [0002] The present

invention relates to ear enhl.y, d I ly,to a master gear
assenbly rotatably atﬁ&gam@ﬁ&ﬁﬁ%gwgh ing reel. Background
Art [0003] In the spinning reels, a naster gear with face gear teeth is

di sposed concentric to the rotational axis of a handle. The master gear is

di sposed onto a naster gear shaft that a handl e shaft is engage therewth.
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and a nas ual e conpon [0004] In the
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a flanged portion for FLERGROBSDOFTRY POSENTIORSi fically, the flanged
portion is a |large dianeter portion for fixing the master gear thereon. The

f I ange&igldrafi the Ihﬂ@llti@l@s a plurality of (e.g., six) through holes for
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t hr eadeghelblyastanblytdi@cHabRrto & wdel amEoﬂm@ﬁxﬁmiglfear aI | owi ng the bolt nenbers to
be screwed therein. [0005] In assenbling the master gear assenbly of the
wel | -kr’i’@\‘i\’l‘grf"}/'ﬁb‘“tt he master gear is fixed onto the naster gear shaft by a
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mast er gea asse be conp ex and requires a long period of tine.
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assenblye alaste gk WedodiRkured to rotate the rotor by handle rotation. For example, specification
of Japan Patent No. 3854732 describes a master gear of the aforementioned type. The master
gear assembly includes a master gear and a master gear shaft as individual separate components.
[0004] In the master gear assembly of the well-known type, the master gear shaft includes a
flanged portion for a gear attachment purpose. Specifically, the flanged portion is a large
diameter portion for fixing the master gear thereon. The flanged portion includes a plurality of
(e.g., six) through holes for allowing a plurality of (e.g., six) bolt members for a fixation purpose
to penetrate therethrough. The master gear includes a plurality of (e.g., six)} threaded holes on
the rear surface thereof for allowing the bolt members to be screwed therein.
[0005}] In assembling the master gear assembly of the well-known type, the master gear is fixed
onto the master gear shaft by a plurality of the bolt members. Therefore, an operation of
assembling the master gear assembly will be complex and requires a long period of time. Turther,
the flanged portion has a large outer diameter for attaching a plurality of the bolt members thereto.
Therefore, the master gear assembly has a large mass and this makes it difficult to form the master
gear assembly at lightweight.

SUMMARY OF THE INVENTION

[0006] In view of the above, the present invention addresses a need for producing a lightweight
spinning reel master gear assembly that can be assembled in a short period of time.

[0007] A spinning reel master gear assembly is rotatably attachable to a reel unit of a spinning



SUMVARY OF THE | NVENTI ON [ 0006] In view of the above, the present invention
addresses a need for producing a |lightweight spinning reel naster gear
assenbly that can be assenbled in a short period of tine. [0007] A spinning
reel master gear assenbly is rotatably attachable to a reel unit of a
spinning reel. The spinning reel master gear assenble includes a naster
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fixedt t ft i i nt | b} . t
gear SROTTATAT oD Tch mener BBy Ao Hhe hab 8L B Th A el T2

mal e t hsigasiedtaROr thhe Magkr hRasharPRblutial dnyatRbhrdht Quitef. PEid Ntackadnt pitioace

t hereof. The nmster gear includes a fenale threaded portion screwed onto
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thereof is illustrated in a cross-sectional view
[0009] FIG. 1 is a cross-sectional side view of a spinning reel adopting an exemplary

embodiment of the present invention;
[0010] FIG. 2 is a cross-sectional rear view of the spinning reel;
[0011] FIG. 3 is a side view of a master gear assembly that the radial half thereof is illustrated in
a cross-sectional view;
[0012] FIG. 4 is an exploded perspective view of the master gear assembly; and
[0013] FIG. 5 is a diagram corresponding to FIG. 3, illustrating a side view of a master gear
assembly of another exemplary embodiment that the radial half thereof is illustrated in a
cross-sectional view.

DETAILED DESCRIPTION OF THE EMBODIMENTS
Entire Structure
[0014] As illustrated in FIG. 1, a spinning reel adopting an exemplary embodiment of the present
invention is a large spinning reel for wrapping, for instance, a polyamide fishing line of roughly
0.47 mm in diameter and 200 meters in length thereon. The spinning reel includes a handle
assembly 1, a reel unit 2, a rotor 3 and a spool 4. The reel unit 2 supports the handle assembly 1
while allowing it to rotate. The rotor 3 is rotatably supported at the front of the reel unit 2. The
spool 4 is configured to wind the fishing line onto the outer periphery thereof. The spool 4 is
disposed at the front of the rotor 3 while being allowed to move back and forth.
[0015] As iilustrated in FIGS. 1 and 2, the handle assembly 1, which is a member screwed onto &
master gear shaft 10, is described. The handle assembly 1 includes a T-shaped knob portion la
and an L-shaped crank arm 1b that the knob portion la is rotatably attached to the tip thereof.
The crank arm 1b includes an arm portion 7a, a shaft portion 7b and a tubular member 7c. The
base end of the arm portion 7a is pivotably attached to the shaft portion 7b. The tubular member
7c is a member for screwing the shaft portion 7b into the master gear shaft 10. The shaft portion
7b is a member having a rod-shaped cross-section. The shaft portion 7b includes a first male

threaded portion 8a and a second male threaded portion 8b on the distal end thereof (i.e., the



[0012] FIG 4 is an exploded perspective view of the nmaster gear assenbly;

and [0013] FIG 5 is a diagramcorresponding to FIG 3, illustrating a side
view of a naster gear assenbly of another exenplary enbodi nent that the
radial half thereof is illustrated in a cross-sectional view DETAILED

DESCRI PTI ON OF THE EMBCDI MENTS Entire Structure [0014] As illustrated in
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[0018] As illustrated in FIG. 2, the reel body 2a includes a tubular boss 17a on the right lateral

side thereof. The boss 17a inwardly protrudes from the reel body 2a for containing a bearing 16a
therein. The bearing 16a supports the right-side end of the master gear shaft 10. The lid
member 2d includes a boss 17b being opposite to the boss 17a. The boss 17b inwardly protrudes
from the lid member 2d for containing a bearing 16b therein. The bearing 16b supports the
left-side end of the master gear shaft 10. One of the bosses 17a, 17b without attachment of the
handle assembly 1 (e.g., the boss 17a in the case of FIG. 3) is sealed by a cap 19.

Rotor Drive Mechanism Structure

[0019] As illustrated in FIGS. 1 and 2, the rotor drive mechanism 5 includes a master gear
assembly 9 and a pinion gear 12. The handle assembly 1 is fixedly attached to the master gear
assembly 9. The pinion gear 12 meshes with the master gear assembly 9,

[0020] As illustrated in FIG. 2, the master gear assembly 9 includes the master gear shaft 10 and
a master gear 11. The master gear 11 is fixed onto the master gear shaft 10 while being allowed
to unitarily rotate therewith.

[0021] The master gear shaft 10 is a hollow member made of stainless. The both ends of the

master gear shaft 10 are rotatably supported by the reel body 2a and the lid member 2d through the



[0016] The reel unit 2 includes a reel body 2a and a fishing rod attachnent
|l eg 2b. The reel body 2a includes an opening 2c on the lateral portion
thereof. The fishing rod attachnment leg 2b is a T-shaped portion integrally
formed with the reel body 2a. The fishing rod attachnent leg 2b is
forwardly extended fromthe reel body 2a in an obliquely upward direction.
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shaf t Iﬁe ﬁrsd fmaﬂmmadedg@amnm)b hihan Mﬂmgtmahtlﬂgreatsr thathdt afnha)ﬁltsmalﬁast er

sear slgtyd0 i s SRR AL pied Lo i st et U LORED) T
the ma§&1%6n 468 and B decdil REAleN ﬂa}eaa&bwngﬁl @@@r 8@ RYoniNBrob@eholtOdY Kdaaand
the Iid nenber 2d through the
diameter greater than that of the first female threaded portion 10b for allowing the first male
threaded portion 8a to penetrate therethrough. The second female threaded portion 10d functions
as a left-handed screw to be screwed onto the second male threaded portion 8b of the shaft portion
7h.
[0023] As illustrated in FIGS. 3 and 4, the master gear shaft 10 includes an attachment portion
10e on the outer peripheral surface thereof for attaching the master gear 11 thereon. The
attachment portion 10e has a diameter greater than the diameters of the other portions of the
master gear shaft 10. The attachment portion 10¢ includes a male threaded portion 10f, an
centering portion 10g and a positioning surface 10h. The centering portion 10g is formed on the
left side of the male threaded portion 10f as illustrated in FIG. 3. The centering portion 10g has a
diameter greater than that of the male threaded portion 10f. The positioning surface 10h is a step
between the male threaded portion 10f and the centering portion 10g. The male threaded portion
10f functions as a left-handed screw. Therefore, force is applied on the master gear 11 in a screw
tightening direction when the master gear assembly 9 is rotated in the fishing line winding
direction under the condition that load is applied to the rotor 3 in fishing. The master gear 11 is
thus prevented from being loosened. Further, the master gear shaft 10 includes a tool lock
portion 10i on the outer peripheral surface thereof. The tool lock portion 10i is disposed away

from the attachment portion 10e. The tool lock portion 10i includes a pair of parallel faces.



beari ngs 16a, 16b, respectively. The bearings 16a, 16b are both roller
bearings having a corrosion-resistant property. [0022] As illustrated in
FIG 3, the master gear shaft 10 includes a first through hole 10a, a first
femal e threaded portion 10b, a second through hole 10c and a second fenal e
t hreaded portion 10d on the center portion (i.e., the inner periphery)
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[0025] As illustrated in an enlarged view A of FIG 3, an anti-rotation
portion Ilh is formed on an end surface 1 I g protrudi ng opposite to the
abutment surface 1 If in the axial direction of the femal e threaded portion
|la. After the nmaster gear assenbly 9 is assenbled, the anti-rotation
portion 11h is formed by conducting clinching for the end surface 11g. In
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condi t Pesring a4k | Aeterdieglppbe ainionseas 12dpdefetebly supporteddyetig redirbprdrda114g of

the tu r e al

surfacgl%l F%}haiﬂgls reggg%é anggdggé}ﬁ%z%g@}ggasfﬁgggﬁﬁ %H %%hlfr% pﬁ%g}}ag‘%??e

bei ng sethes with ti easerigaatiilned sinthithireully keshed héthrisdseillageamechinisi 6t her eby
tightly fixed to the nmaster gear shaft 10 by clinching and is thereby

pr evenPePTSIHIEt at i ng. The assenbling operation of the master gear
assenblgnz§) | As ARERAES ARG £, @hetrtaﬁ)r@hmmg nglﬂ{a?i%ﬁtp'oﬁfbn 3b093azﬂ oﬁsﬁﬂsd fotbst r at ed
in FIG 1,” the pinion gear is a tubul ar” menber di sposed along a

back- anuh §beicha shcpecttqt@rarmfﬂt #rel aspalharnn@) r dék cylisieicgli nortéom HYeiarfixedtq e

rotatably atta to.the ree Jont end |on gear
12 pengin?/&%eg g% d% Ent'sh 2 osrec?lb Og#/ f’c‘ﬁ‘% %ora“r SUISPPRY %‘?e(r)agtmet%d 1F1Lfla f4 £ xed
t o t heps@ib@ivhle B¥ind oPppdsed o bdthtdiigerPeETIR! oAl Ar@M PR Tohfifled hgui@xihalfishing
internediate portion of the pinion gear 12 is supported by the reel body 2a

t hr oughin@omtp thersppddr | Afe wdindrig) @ping 3PHae fxst srtor a3 Lp#id the preprbiotd A s

~suppor body S in ipngly,

t he pi ?ufg% gegnﬁlﬁﬁ %Edr %%qar?a |“r’yfh£°3§g%?‘t?°8 2 tﬁgaforgel g%s)dég;rlgépnggp@g

shaft tmtpeosionaifes tdhofothe bylindecdl pogion3@ris ﬁha‘( gntmfhetﬂmt plhmlzamfglmmmbﬂ The
12 nmeshes with the mas ter usl shes

R BTN Sl g AR SRS e TN RS G A

FI G Lyiddge ﬁeﬁlgg life bM& |tHéds§§oIal i6 Wlthdhed i@k t1BQ>Ft‘TtHeq1i‘rs§Qtor P81 hndfhe Fplorr St
rotor arm 31 and a second rotor arm 32, and a bail arm40. The cylindri cal
port i othe3@cdnd rhiox atin ﬁé vthile bpingiabnweb tor piygt beTwrenfthe shing s winding nosttion ar ms
31, 32 £ t?l %sh:g ﬁne o2 aterozsailtloto the cylindrical portion while being opposed
to each heP Ene” Barte Brm4o i s configured to guide the fishing line onto

the spamhkop. Tf{&eymmhbal%ttml 30PREludeNa 30nt Wwhie 4biih Ste froRtOfor@dnmhdkof. aMhet he
second rotor arm 32 are integrally formed and made of, for instance,
al umi nffRrtaralbg? insdidgea dpysyidinabe yentertmogtiquetherspt pdine iPBYs 45 inlugesta ﬁbrwght he

cylind | f gear
13 by PHER R BloR ok, B Bt sl s PR B BT
conf i gwhidelbding whirailyt fwatihlsthleregmlhl N&haospool thad 1Spodkhedrang emd t2rodfelk pioiohhe tip
of the fir%8 r ot or arm3é &sg the tip of the second rotor arm 32 while

bei ng B doBeretgtegis BrouskbREEA the fishing |ine winding position and the

fi shi ngyobpneah ehB83sRRORENMAN J00Q28poddaeinCivt iR 68dhe ROLiArRAL Fibnabudes a
front wall” 42 in the front portion thereof. The front wall 42 includes a
boss 43fh11¢1b@1hea®meto thobossda. tTﬁbﬁ @tﬁf—rotame nb:@hellszllgﬂi’ reludefes ore-wi euigh hol e
44 in e . genter ion ther Thet hhoI 44| ththe
pi ni onggea(r? ﬂmwﬁ ecsl nel?nngsgun€le af’ll1 4 6t" Ct ﬁ@%eev(\:ﬁl %‘ Ej%g%poo elghaft
15 and the front end 12a of the pi n| on gear 12 penetrate the through hole
44, [0030] An anti-reverse nechani sm 50 is disposed in the inside of the
cylindrical portion 30




whi | e being adj acent to the boss 43. The anti-rotation mechani sm 50

i ncludes a one-way clutch 51 and a switch nmechani sm 52. The one-way cl utch
51 is aroller clutch including a freely rotatable inner race fixedly
attached to the pinion gear 12. The switch nechanism 52 is configured to
switch the one-way clutch 51 between an activation state (i.e., a reverse
preventqtajitblstlmee)ra‘anﬂxedhd@a@qhe@'éti|Tbﬁ pinige eeqri 1. | The peicdy gecisaism §3iidn

st at e) cqr%ured toa L I h th/egrli.]ea‘gl S(rzputc 5 %tetWB %\9 9&% 6%3 stétl: g%Starl%gg%a#r?v%lhgﬁa :

and 2, OSCI IOﬂ nmecirani sm es a raverse cams

sli der statd) arﬂrmlieaﬁlvlaﬁérﬁé’tﬁe@La@ta&'e%&l’pezﬁlsélﬁﬁetaﬁ) G 2). The traverse cam shaft
21 is di s‘posed in parallel to and approximately right bel ow the spool shaft
15. Th@seilatiy Mpchanismc¥irnstaier ed t o nove back and forth along the traverse

cam s h@fot»,l]Z 1As Tfﬁ rdtlﬂf el F?;ﬁg S o zgﬁf%rosgﬂ?laﬂo% nflécﬁgrgsntl g 1&0'11%&:95 §E@e|rse%'aﬁ1 sﬂéft the

traver cams t 21. idéer 22 is novably supported by two guide
shaft s2R4 s(lscarmFdrﬁanz;)temhedpmdr 23n(spra11’1&51 2el Thotrateesetcemsbalt 21 salmpetedfin 21.
An engagement ed t in . _The
o gaooRBRI Hetrdrmasiara Ry RSk OF onrel ebrisect e et B ap g e B

for medp QR 4l @or@likiBhe BRI tHRESE 8dm %He[ff BCe e ih@Bnddia 865 @3 GaRk& Rl the 3iktal The
rear end of the spool shaft 15 is fixed to the slider 22. The internedi ate

gear 28ndufdheeigavgise lham eafip}ini die gledfr 23 s meyebly| supparigd by two pgdashiaitagd4 (see

illust in FlG 1 he, spool po second
r ot or {e';r EF%I.ELPOS i rafuﬁltetotr?% or = eééardﬁéhag{e %% E?éeﬁﬁgo énlt;%efzgg %tg tgﬂ}gd

coupl eth the idshie oditisd Alderczrd afhe teh@gslﬁaﬁlmaﬁbaf 122a115 ehgvrgemgzﬁthantdlrsagmgmemm sm

60. The spool 4 includes a bobbin trunk 4a, a skirt 4b, and _a front fl ange
4c. Théroa&e@&lﬁfqrmamn&lg oxfer BEHPIERE S agh PhGE FekEst Gbaligind T e vhe

outer per wgﬁa%f fﬁ@%ﬁ@é to ti{mld%mt R istbRRAsEAHeM ﬁ@lshtemum{etﬂnnoﬁ Edpk 4a

ismtegr ormed wth the bobbin trunk 4a.” The front flange 4c is

di sposé&dl on the front end of the bobbin trunk 4a. The bobbin trunk 4a is a
cylindri Cc? menber and the outer peripheral surface thereof is disposed in
par al | BPOY §UERRYE 560 shaft 15. Operation and Actions of Reel

[0632] As illustrated in FIG. 1, the spool 4 is disposed between the first and second rotor arms
31, 32 of the rotor 3. The center portion of the spool 4 is coupled to the distal end of the spool
shaft 15 through a drag mechanism 60. The spool 4 includes a bobbin trunk 4a, a skirt 4b, and a
front flange 4c. The bobbin trunk 4a allows the fishing line to be wound around the outer
periphery thereof. The skirt 4b disposed behind the bobbin trunk 4a is integrally formed with the
bobbin trunk 4a. The front flange 4c is disposed on the front end of the bobbin trunk 4a. The
bobbin trunk 4a is a cylindrical member and the outer peripheral surface thereof is disposed in
parallel to the spool shaft 15.

Operation and Actions of Reel

[0033] According to the spinning reel of the present exemplary embodiment, the bail arm 40 is
pivoted down to the fishing line release position for releasing the fishing line, for instance, in
casting. The fishing line is thereby sequentially reeled out from the tip of the spool 4 weight of a
tackle.

[0034] The bail arm 40 is returned to the fishing line winding position in winding the fishing
line. This is automatically done by a bail tripping mechanism (not illustrated in the figure) in
conjunction with rotation of the handle assembly 1 in the fishing line winding direction. Torque
of the handle assembly 1 is transmitted to the pinion gear 12 through the master gear shaft 10 and
the master gear 11. The torque transmitted to the pinion gear 12 is transmitted to the rotor 3 from

the front portion of the pinion gear 12 while being transmitted to the osciilation mechanism 6



[ 0033] According to the spinning reel of the present exenplary enbodi nent,
the bail arm40 is pivoted down to the fishing |line release position for
rel easing the fishing line, for instance, in casting. The fishing line is
t hereby sequentially reeled out fromthe tip of the spool 4 weight of a
tackle. [0034] The bail arm40 is returned to the fishing |Iine w nding
posi t i dmough the indirmgdiptezedn Bninerdingi wigh thepiigon geay 1€ onBeriseaienyy. deaetdsy? ia bai |
trippin chani.sm (not _illustrated in the fi.gure) in nj i,on with

ot ot S SF AT i B AR nd Pl b Pt BhockBe BRAARENET 01 o,
Tor que @85t hevdwaindl fshas saipht yh Widdmet thamskihg 1ied ahd1dahes phplic®n gBAFotde23,

t hrough the nmaster gear shaft 10 and the master gear 11. The torque

t r ans B dshigning fores ijapplicgenrthe master gepiHshaceyse ficrpele Heeaded pertian 1wt he
front ngriiefn% tﬁ eacié_aepowi&! '?1 &%Eunﬂ:ﬁmwgé lle?t—lmﬁhglgsctrév?snsmctérﬁﬂgfyﬁﬂ{enﬁaﬂer

oscillation mechanism6 throug e Internmedi ate gear 23 neshing wth the
pi ni onggeadi ishifeve@rd Soauisid lppsetdik rotor 3 is rotated in the fishing line
"wi nding direction and the spool 4 is reciprocated back and forth. [0035]
Even i Fe8"%sh is caught in winding the fishing Iine and load is applied on
the roj@sep, (SCTHRWndsted %&ﬁ%mbim ¢€anl RsAUY tR&aP L BBTRSS B 188 ARt 2lof
because the nmale threaded portion 10f and the fenale threaded portion 1 |la
bot h f thespingingasell efThe mavidadarstspaniy Aedudeditirghgstertgaar shak (18 ang) dwrmaster| g
prevented.from bei ng | gose . tures [[003 A) LT e r senbl y
B s ok dLenTie it s oner 10 il e SRapnalfoati! 10N BREhp WP N0

- reel. Fheionast er legartREs @fixhy oftet pediphdes sttflee TAstdr Badter,SthaftasttOgaand t he
master gear 11. The nmaster gear shaft 10 includes the attachment portion
10e ha¥iagl & ReotARply atAthabladdlthsapelivah 210 hamapienasr baistiiar (19 e naste Seiit er
peri phafj 15 W8 ok hFﬁi&?ﬁy rditaBI08hered I8 MRRL RhstdCRar SPARLIAR ih§ fRLAL ADIY
attachable to the reel unit 2. The nmaster gear 11 is fixed to the master
gear stiméaded ponvibm Il &a bel thg cemércdportipn d bh. atTle| femalh dlreadied lportibhd lasstceawedear 11
i ncl udes the fermal e thread paortian Jla and the .cenfered portion.l1l1lh. The
{ onal oAy B THERER BIFTPY 0% o B¢ PORGHS SERCreR SR L1Y R AckBAR HEAFBH 101
The axby tRfatthdieneatpirbLheportion I 1b is appropriately aligned by the
attachment portion 10e. [0037] In assenbling the naster gear assenbly 9,

t he nma#t0d¥] gbnpssembling thetmestrszeahessemply &t thachgpanteepol t ilpattached ento; the

mast er _gear shaf r.di.ngl axi [ | S:

appr opFranr) Mgty of ¥ RHr B shabtdB, "Kcforphelyfc FREL SR BERE Sk 185 1hie
f emal eaphoeigeyd apgicdi Wnthe | rAaseh delreshmister Wear thklconditiser thedemantireided nmal e

t hreaded portion 10f forned on the attachnment portion 10e. The naster gear
11 is PHEPRBY® P HEITET ERE Helé cere gt ariodharplerreaped rpster | el apsoteet he
Mast er ,@RAherk Indron| 10680 ThO nlalter FBSUENs GRALy SHRk Lo B A¥sr&JetMMg fohe agast er
gear 11 directly onto the master gear shaf? 10. Therefore, the master gear
assenblisscBbwizabobe the mestb] gdr i hisafisddap tthmnsterdgeaf sitaitnkd. byl serevddg thiegnastarhe
attachnent. portion 10e is only r Lred.to_have the nmale threaded rtion
Tot ¢ 0Bt 4 CRESE PrRcEe peT esher B K eatistR Ry P i B R AR A
porti ORssdMABled &Na BRort fetodfo@ kighel OrMBLIitidh, theSHiREHM DL b&tioRl il ORIy rebilirddt tber

words, the master gear shaft 10 can be |ightwei ght. Cbnsequentl¥, t he
ent i r ehatgsthe maledyreaded apmsicy 191 ¢xhe sereppdintodieg frmale hoaded payior 413helhsast er
gear a 9. ..1th ] j t an
Phat ol Doty s bR b R A D e BE 3 oBleP b e

i ncl udessttgeac graftelti cag bp tplitiweight. OF casduéhly, (he $hiite amsRe g kfsamblylOdan bEhe
centean% portion 1Oy is axially aligned with the nale threaded portion
10f . THER%WEStkring portion 10y is engaged with the centered portion Ilb for

appr opfdeage! ¥eyakh nEnhae: bR a8thB1y0d, tidVRtabBdn® pordi8R N 0clHas a BMEn R Sirdate? RiaAY
surface 1 I's di sposed between the mal e threaded portion 10f "and the
cent er ihagofpibe mabrthte@ipdworticm 19Ei nigprther, the attachment portion 10e includes the centering

portion 10g and the positioning surface 10h. The centering portion 10g is axially aligned with
the male threaded portion 10f. The centering portion 10g is engaged with the centered portion
11b for appropriately aligning the axis of the master gear 11. The positioning surface 10h is

disposed between the male threaded portion 10f and the centering portion 10g while being



di sposed perpendicular to the axial direction. The centered portion 1 Ib is
a centering hole contactable with the outer peripheral surface of the
centering portion 10g. The master gear 11 further includes the abutnent
surface |If abutted to the positioning surface 10h. [0039] In this case,
the centered portion |ib has a diameter greater than the dianmeter of the

f emal edispusedgegepticutisron thd axial Tireetehor &he chrderkd rpattiont hiberdedentoring brle | [ a i s

formed in a .through hole shape. The fepale threaded portion 1 |a can, be

{ her bgniBEble it et e G A SR Slhar g o0 o raRr s eed) T
can berAGeUhah&dsHhdfsihd® haticPY1BEHdAAs ithd QRitEIng widtac@04.0h that is a step
between the snall-di aneter nmal e threaded portion 10f and the centering

port i olf#03%g. InThisr @fertbe ceredrpettien 1fedps aslivaiiiryereptes dhar therdimmeteicfhat el y

nmesh wi.t h,the pini on r i th f L.lloniE f

[odo] e SfaB bl PBR) Htolel pibemele e BBl Mrbld RGomdn

| h forhgeensel i Tig: feh@lenBfhadd @eiwdin Mk dah OGMthcdttyt danify Rirnbd.r esipbet tHeaixtahe

mast er gear shaft 10. In this case, the_ past er@gear, 11 is ﬁr eﬁ nhed from
g5 MR

r ot at i PRPIOTHE thst BIsEEr 26Hd | A% berceyately Hofiti°§e$P% m)%‘aoq:l?%ﬂl'r dis,a hed
fromt %@p RRdEh tﬂ@%ﬁlaﬁ%ﬁr&etéomw@eﬂﬂreta@&( g)@ﬁi‘bﬁ rogeat dl destelfs PORMInaNGE, f I9X ed

onto the master gear shaft 10. [0041] In the master gear assenbly 9,
t he maSheefogeare mdstdrpehudesnting cge dirrtheo pecuorely nesh with theupinloargeprol2 wish 11d,
and the disc portion 1% e. ..The gear portion 1lc, including the face gear
teeth,“?es"fiﬂ&?r[ﬁ’é’a“%lﬁgf‘t‘f *50P%r radial portion of the lateral surface of the

mast er (@aey &b ThERSasted Bedran RQKdr iiMudkd thel Gl dEhEEn bbEioh e MRER prdvepmtietle
portion 11 a on the inner peripheral surface thereof. The disc portion lie
connecmgstethgeat Ub dioar rofasing (Vo tesrgclaiadhe pastgeasar shalt iGn i1 this cqygethe master

anti-rotati.on rtj i or. |.i |.n : :

f emal eg?aﬁrlelaﬁe‘%-g‘beglfetg ?fcr)%i%gf){rag%%'i o@ggﬁgﬁ’d&g u@?%éée&ﬁ g'i 01% Q?Wgntf (lijgfjolma;j e]lﬁ)l%rt i on
11d. Speasadhkd G@kd the td3er @edrishaftlatwien tipomhstangebi il issdovedi andffordedtobtpe
pressing a plurality of circunferential positions on the

f emal emptipessaett2fdPti on directional end surface hg of the tubular portion

lid by {@éff | A% R ﬁ!&@&tggai QEerfRIPIE malREEEE 91 SnclddRtIBS I or@RT 1c1theCan be

preven fromrotating by an easy clinching operation wthout using an
ant i - r otbakar portioe sk andsthe Hisagortioh btk  Abe gear partioatlds. dedludingige ffcoeamteefis) | n

th t mbly 9, the male th d partion 10f and.the fenal
L caaBd B PhICIoT FUE P UEE] Bh el SR EhahdEd iy s, Fn TR BE "

force perigRh]dintBdanm feadicanrebdta phaival18a bh feanied pp@shtiaDsurfhic Aciedf.a THer ew
tightening direction when a fish is caught and the handle is rotated in the
f i shi ngist ipaBioni Hdicapnegisrtbe tybaler perivndfidradd thgeardettion Year Theiantsrofftisgent ed
from bein ! & Y LinfeQadaiforiBSdifR bt fngShiRhle LG oahen

t he nag?rélrngglgirs %Tl‘ el(ag%scgl?‘(é&lvl\ex%%ogr?’gegé?lﬁ% t}rlnast e:]p%gear 's hté%? 10. Acceor g’iongl Y,

t he magieanbui@aiortion 1¢an Secifficaltyh dre antirotatidrypgtiey et ie terbindommred tbatpireseing 004 3]

(F) I'n the master gear assenbly 9, the ster gear 11 is fixed to the
bt ef PERIY SR Gonts) SRUNG, e AT Areedvarapp Aectprd i lE. 11
i's furtPgE wislak 3bkivn RT EMENLIGR hinE M, @rdkhbfic DY Therefore, the master gear 11 can be

prevented from rotating by an easy clinching operation without using an anti-rotation member
such as a lock nut or a retainer ring.

[0042] (E) In the master gear assembly 9, the male threaded portion 10f and the female threaded
portion 1la both function as left-handed screws. In this case, force normally is applied on the
female threaded portion 11a in a screw tightening direction when a fish is caught and the handle is
rotated in the fishing line winding direction. Therefore, the master gear 11 is prevented from
being easily loosened with respect to the master gear shaft 10 when the master gear 11 is screwed
onto the master gear shaft 10. Accordingly, the master gear 11 can be further reliably prevented
from rotating.

[0043] (F) In the master gear assembly 9, the master gear 11 is fixed to the master gear shaft 10



fixing the master gear 11 to the master gear shaft 10 by adhesive material .
OTHER EXEMPLARY EMBO DMVENTS [ 0044] One of the exenplary enbodi nents of the
present invention has been described above. However, the present invention
is not limted to the aforenenti oned exenplary enbodi nent. A variety of
changes can be nmade for the present invention w thout departing fromthe
scope bof adtegivpmesentt Thereford, tre. mds@D4&dr 1{ &) futthertrél@bhf roeented tficonethtieg bnpl ary
enbodi rent ,. t he nmast er ar shaft 10 . s .attached to.the master gear 11 from
the re ?“n%ﬁ]?efrﬁ?:séer&eartelﬁégﬁjﬁﬁaé T§ELP aftlﬁlltﬁ'aé@%sévr%ﬁt?fbatl‘t he master gear
assenbly 9. However, theyrgihake¥ireARFoVBIDMENESt er gear shaft 10 to
the master gear 11 is not limted to the above. As illustrated in FIG 5, a
mast er [H4F ¢ Ond of Hayexpreplant ertednents of thapteaant gwantionihas thegrhilesprebed Afevesi de as
a gear portion 11llc. . 46] . i.] | r ' : .1 t he

af or errelealfVF%eﬁ’et ¢ 5(65%115 |“%’%§“‘§Jn%§‘§? %ﬁ? ? Eot %%%ﬁjﬁésn?een'rﬁ h%%élae?msnﬁ% téqﬁldgy%%n?a ‘?rast er
gear ass&eApbychhOfsicacbiithede Br ther@ésehtibaanghn hatheutkitfatingfrbinrtsd scoperaf the

t hreaded portion 110b, a second through hole 110c, and a second fenal e

t hr ead BESPOMYEFHI1110d on the i nner peripheral surface thereof The first

thr 0“%00'391 e(ai e abdiendibRla SENPlaR dVARASRH ROREiG ek Bhs 1h RearkecAnd

t hrough hol e 110c and the second féenal e threaded portion 110d opened to the
| ef t eria masterapermal] Yroml thgmeat sarfdcecofnthbe masier gta Haimhaseanidingithe tiaiter prader .

Th t haft 110 incl ud t t achment ion 110e and a 1 ool
ook porEPBR o110Vt e MR SR P Attt R LR B, By R b ten

por ti ofothkfiesdi b eleulese. 2 A¥alIes it e dRe sPOmbitershdf Q10 may 6€AkRAEdY alifdster ON
110g having a dianmeter |less than that of the male threaded portion 110f,

and a pexili] Ganike ssoepileas 2 zem portios k- e t hreaded portion 110f functions as
a rights ded . . 71 E h ' Hels, femal e
t hr eadl%ﬂggr g?élﬁl&aﬁ%’dIlg%gﬁd;’aﬁ}égel%@ﬁ?%éﬁ ep%fP %&%ﬁg@fg%%uf‘ﬁé& f t!fanqrr%lde t %’rtggded
port i Omadtdrl gear SheSC 1 Wk aiatter Edae assainblyt Hdadedbs pofitst tmoukhCGfole Tide, axXirs of

the centered paortion IlIb is appropriately aligned under the conditjon that
the colfoHg38rE PgHon | 109. friieabs HumEhdolel 10 AHd cenmidPTAg SHGHEr BRUPI0g of

the atfagpRnte BREL hOTphihd Surrd®@ thbddbt NaMhe frfeiRSh HoldePda, Mol fitAGEMElES the
gear portion 1llc, a tubular portion 111d, and a disc portion 1llle. The
gear péntadehpdriide 110%cthedeqegd thaoughdwder 1 10e andhthe sedopd frathlothraakies rogtiar 1104di al
portion of .the lateral surface of the maste ear .111. . The,tubul ar portion
Dna | ResraakFendt P My 5adh ot SoraniS o ESRopr s pethedieshS

sur f acgedrh@s®Qfio iddi@iesliag GitBitenOBorlidd @ 1 6O RNEE S0 1Bk otk AL0ipY thie Gdutet 11d

and the gear portion 11lc. The tubular portion Illd grotrudes on the sane
si de agernherahanfacpitcebn The pitachment prstion ke inpiienp mgiedpreadet poptand@s 2an
abut nment

C

rf 13 1§ le. .t hr I : he
cont or Sl REm gk hofEL HERR A T, Bl GRG0 PR PR B0 2 &
posi ti positighiuutface] 108 0hTHeanala ppeadpd patien Y1 Eenctibvgs 2eiright-hpdsd $aron of t he

master gear 111. 048] As ilJustrated in an_enl arged. vi A of FIG /5, an
end suﬁ‘ﬁ’é@e li‘irif&}"[ i“(‘?]ﬁteblgf)‘!trruge‘§°18‘§?ﬁo"slfef@?et B“Ptaﬁﬁé gB’iﬁ‘f’%ﬁm §’Efff‘é’8’éterfilf in
the axpghioflh i ACt AL ffald Mfeali&Pr€od N8 a0REWRA dhicOMe hhleAnrehdal Jociesh 1@0f.

anti-rotation portion 111h. The anti-rotation portion 111h is formed by
conduc fThagxie bf the béntrged mrtierhl 1k icckpytapfiately alighesl wldewthe edrditipagha thegenipred

assenbl y .109.j.s assenhl ed.. ecificall t e syrface 111qg j.s . pressed
and def %r[tl%g l%ym%(eﬁﬁ%gﬁc?“[ gﬁﬁfm’%ﬁr{nﬁ PP ﬁdeonaigg 89%3 raﬁ%({humrg & Ig)rrlté& ciolﬁfc i gger%at i on,
the pregert, tkxeaRtagsr arbadivgentheCar pedibeVeld, Reubdaepatdsantldgeals iatf ect s

as those achi eved by the aforenentioned exenpl arﬁ/ .enbodi nent . .
portion 111e. The gear portion 111c including face gear teeth is formed on the outer radial
portion of the lateral surface of the master gear 111. The tubular portion 111d includes the
female threaded portion 11la on the inner peripheral surface thereof. The disc portion 11le
connects the tubular portion 111d and the gear portion 111c. The tubular portion 111d protrudes
on the same side as the gear portion 111c. Further, the master gear 111 includes an abutment

surface 111f between the female threaded portion 11la and the centered portion 111b. The

abutment surface 111f is abutted to the positioning surface 110h for appropriately set the axial
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[ 0050] The centering portion may be herein disposed on the right side of
the mal e threaded portion. In this case, the screw direction is decided
based on the relative size relation between the dianeter of the nale

t hreaded portion and that of the centering portion. [0051] (b) In the
af orenenti oned exenpl ary enbodi nent, the master gear is bonded to the
mast er popitam of lieef thaskpy gettiébi ve material and further fixed thereto by

cl i nchyj fo eventing rotation of t ster gear. wever, the ster
qear e °hr BUSHERY o P et gt et FieEBp SR ik g

bondi ngppiksitdoadd emityientsBitadel Bhf inht @XiAREiF¢BbY of 1hBGerddlt khrEQAL@Hbi@Bn POTAL i ON
may be a retainer nenber such as a retainer ring or a retainer pin wthout
conducinchidescan gghiotaiionmartivaridihg Tictantigataben pertipnd b ig|fornfed g Xondysting n ¢ he
af orengat i 0N i I Sq.ents y made
ot "t hotitch e, & SRRt AT AR TR bR BEy BB oSO SRl Y
shaft thagndeurrael el i@fis prised nad dedortded bgatpuiidhom t hat of the ot her portions of
the master gear shaft by insert nolding, for instance. [0053] (d) In the
af or enti¢?lon¥ithethe ppr Vr‘@%%&flﬁlréﬁf‘f‘g‘{r%@nrré‘& prEsegh greamany t emiodiming cap

st ai nl 558! thOY%ambAEMBLge ol sNEFrdPRS LE thRE Blehis Al by TRY aRfeBdEnAf ¢ B-pum
alloy simlarly to the master gear. GENERAL IN'IyERPRETATI ON OF TE 0054]
| n undemnbddimelitng t he scope of the present invention, the term "conprising"

That < DaRf st e SRet e R Febin Shrtdbh M hebidiool B el Uk .

gr oupSportiti.e g ithis caRJMescRiveRfctidUis deideDbasek 64 UdGelai®e HELHEN0GE bafweah her
unstated features, elenents, conponents, groups, integers and/or steps. The

f or egothidiaaneiss of ths|madssthregdegopagionandithay o theiceaipringoniitiys such as the terns,
lli nCl u H n , n H n . i H H O r- n r , n
"secti Ejr?gﬁ " %&??ﬁ%ﬂgﬁ“&%&#&%ﬁ gxggl%iagg#%%@ﬁm\}ﬁé% I&gget%eF%]a?tlggogl %gttaltg? can
have t hestelugdar mhanibprdbésive mbreghleaplafrther fisedotheread iby \clinthipm fersprefdantiag | v,
terms of degree such as "sybstanti al F%S?r "about" and " atg roxi mtel y" as

used hEYHR Hellfi RS E£80Nn AV Emitfn 8RA7i T B POTVCRAS THEUTPPERE Per m

such t BMaudihe Siek S18SHhE ot ofBhe i@NHdhiSRNMAYriAhaRAGHatVEE] tRX M bRtiof hese
terms can be construed as including a deviation of at |east 5% of the

nmodi f i peftipemayitle & tetained andnzber serhvas d thtadedr ringgent e retdieer mim withgutofonddséingvor d i t

nodi fies. ,] 005 ile.only.sel ected enbodi nents have been chosen to
illust Féricgkg%‘?]ﬁ?n\ggn&n‘?ltq and\ll}ésﬁ el%larl]t?rl?qt w Il be apparent to those skilled in

t he ar foobzonch i Se dicsahasivhcl dxbRplavadhidsnahangrastangdandditfii eairélpnmdean be
made herein w thout departing fromthe scope of the invention as defined in
t he appetgsrmemaicHsl Horevrerthe ptachipy rogiwdithymasydepptipBmayde mads of

ebodi HEntis AREALAA i of B RRE SRRl BY B hkr el Ry Afd Bhiding, for
illustration only, ané not for the purpose of Iimting the Inventfon as
def i nethstaycet he appended cl ai ns and their equival ents.
[0053] (d) In the aforementioned exemplary embodiment, the master gear shaft is made of
stainless alloy. However, the master gear shaft may be made of aluminum alloy similarly to the
master gear.
GENERAL INTERPRETATION OF TERMS
[0054] In understanding the scope of the present invention, the term “comprising” and its
derivatives, as used herein, are intended to be open ended terms that specify the presence of the
stated features, elements, components, groups, integers, and/or steps, but do not exclude the
presence of other unstated features, elements, components, groups, integers and/or steps. The

LI 14

foregoing also applies to words having similar meanings such as the terms, “including”, “having”

LIS LIS

and their derivatives. Also, the terms “part,” “section,” “portion,” “member” or “element” when
used in the singular can have the dual meaning of a single part or a plurality of parts. Finally,

terms of degree such as “substantially”, “about” and “approximately” as used herein mean a
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VWHAT IS CLAI MED | S: 1. A spinning reel master gear assenbly
rotatably attachable to a reel unit of a spinning reel, the spinning reel
mast er gear assenbl e conpri sing: a master gear shaft being rotatably
attachable to the reel unit, the nmaster gear shaft including an attachnent
portion, the attachment portlon having a mal e threaded portion at |east
parti atdayom;hleamogmce'rdeweM¢rp¢fetham10§1freﬂé€r@ sush thap the ead desmltnp gpteyigribenntly | xed
to the ster in an i r ot at.abl na gear
el uarige o PERErE S et Buf b ROy l BhRh P s SRRt MR BB

port i Othe nddddicl t@@nif@ﬁedevmfoh iv@i]d e heidiage aemiigy ethdyoidiemadifiac hment
portion. 2. The spinning reel master gear assenbly according to claim
1, whef®sfl t Wé“latotﬂaéﬁgé‘ﬂ erﬁquﬂm%ms haye|bgeredosercia ﬁlthéfrﬁﬁghf'pbrﬁﬁnbw‘fﬁ&wn@ a

di anet gfy %%@9&& ham, R, i lﬁrtﬁgf%tt lﬁ%mrrallge dt oS RE HatPPdrfdu® Thanges and the

centering portion is alilgne e mal e threaded portion in an axial
di r ect 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.
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the centering portion is engaged with the centered portion for aligning an
axis of the master gear, the attachnment portion includes a
positioning surface being di sposed between the nal e threaded portion and
the centering portion, where the positioning surface is disposed

per pendi cular to the axial direction, the centered portion is a

CenterWﬁAtlofseCﬁ%QWﬁ{i?] e wth an outer peripheral surface of the
centering portion, and the naster gear includes an abutnment surface abutted

to the positioning surface. 3. The spinning reel master gear

por 1.0 bet ngl-CohRPUEH SR Se mESIET GFET EHETMR TR AP 9obaRIS BT
;gi g?g:& ﬁgﬁ;[ngﬁ%réa%,?n&gfspﬂmﬁ%?ge fér%:@ﬁ{aseer gbBea SR BSmpAGhghast er gear assenbly
a master gear shaft being rotatably attachable to the reel unit, the master gear
shaft including an attachment portion, the attachment portion having a male threaded
portion at least partially on an outer peripheral surface thereof; and
a master gear fixed to the master gear shaft in an integrally rotatable state,
the master gear including
a female threaded portion screwed onto the male threaded portion,
and

a centered portion including centered by the attachment portion.

2. The spinning reel master gear assembly according to claim 1, wherein

the attachment portion includes a centering portion having a diameter greater
than a diameter of the male threaded portion,

the centering portion is aligned with the male threaded portion in an axial
direction,

the centering portion is engaged with the centered portion for aligning an axis
of the master gear,

the attachment portion includes a positioning surface being disposed between
the male threaded portion and the centering portion, where the positioning surface is
disposed perpendicular to the axial direction,

the centered portion is a centering hole contactable with an outer peripheral
surface of the centering portion, and

the master gear includes an abutment surface abutted to the positioning

surface.
3. The spinning reel master gear assembly according to claim 1, further
comprising

an anti-rotation portion being configured to prevent the master gear from

rotating with respect to the master gear shaft.
4. The spinning reel master gear assembly according to claim 3, wherein
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the master gear includes a gear portion fornmed on an outer radial portion
of a lateral surface of the nmaster gear, the gear portion having face gear

t eet h, the master gear includes a tubular portion including the
femal e threaded portion on an inner peripheral surface thereof, and a disc
portion connecting the tubular portion and the gear portion, and t he

anti-rotatio artion is.for I I i s d rface
of the tubul 48 Blplefdieo® ey R RRN Rdfd’ta 25 DLAE chfal ORI oY
di r ect iparabburtfhe: dfotiveingastdirgoaded portion. 5. The spinning reel naster

gear assenbly_ according to claim 1, wherein both the male threaded portion

and the fenaitge gﬁ@%@ﬂnﬁéﬂqgoﬁqcﬁgéaq tepth, handed screws. 6. The spinning
reel master gparmagseEihy i&ﬁﬁ@ésd%n&bgﬁar%@ftﬁhlincmﬁﬁgltﬂetﬁﬁlﬂ@sth%adgéar s
fixed onto the mater gear shaft by adhesive material:
portion on an inner peripheral surface thereof, and a disc portion connecting the
tubular portion and the gear portion, and
the anti-rotation portion is formed by conducting clinching for an end surface
of the tubular portion, where the end surface is arranged in an axial direction of the

female threaded portion.
5. The spinning reel master gear assembly according to claim 1, wherein
both the male threaded portion and the female threaded portion are

left-handed screws.

6. The spinning reel master gear assembly according to claim 1, wherein

the master gear is fixed onto the mater gear shaft by adhesive material.
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