; e3eSgSbbc4d: er xf 6f Tgkt = FI SHI NG REEL POAER TRANSM SSI ON DEVI CE BACKGROUND
OF THE INVENTION 1. Field of the Invention This i i rally rel ates
to power transm ssion devices. Mdire 5 specificall mmmmm’@@mt i nvention
relates to fishing reel power transm ssion devices in,l?gl{gis Ing reel, in
which power is transmtted froma first nenber that rotates to a second

menber. 2. Backgn i Y.l ower
transm ssi on devi%ﬁwﬁj’mmﬁrﬁ%wlggﬁﬁﬂwé%gﬁap

| ar ger - di anet er gear and A@“@ékmgjﬁrgg HRANTRI$N arranged coaxi ally For
exanple, a level wind mechanismin a dual-bearing reel uses a power

transm ssi dn deVialéofitheilmgentiandri ve gear nounted to a spool shaft; a

dual - st epped gear .nounted rotatably to a side face of a si | ate of the
fool ot £ and npig e o R B g yER o TR RS HeSRSs NPEh -t he dr i ve

gear; and A8y, U6 PFesthtahvdrtion tdIACH RN BredPpdW &ensAfsstoR el RYEh W nd
mechani sm and neshes with the smal |l er-di aneter gear of the dual -stepped
gear. |n t hdishingiredsiopplach pewvier ie trphsitidd inont s &rst membsethat rgatestla bot h t he
| ar ger - di anet er, egr and the smal | er-di aneter gear are straight-tooth
gears; the§e°ﬂ893%g’ &Onstruction that can be easily formed unitarily froma
resin, andathe BickBbuiEmisthiafigncost can be easily reduced. The oscillating
mechani smin a spinning reel enploys, as disclosed in Japanese Unexam ned
Pat ent Publ i cat Fishingoreelsoofierg employ, a pogesvietransmision deviemingluding: ahdwalng a

pi ni on, gear i Cc er IV r. for r | e tar ual

st eppel gezssttFp ?%egelgléfngvé'}rﬁ-%giaggr ré?mbnggerr %§$ a\I/\ﬂ‘ﬁii'(’lc mﬁn%g-hga%%\}ér%a{ %rg%&ap\?eodﬁ gear,
and a 25 deéaxgdllygear that neshes with the smaller-di aneter gear of the

dual - stepped gear. Both the larger-dianeter gear and the snmaller-di aneter
gear of the duaFo5f3pRig gésve?émfidp anigm; ifea AyphReaRge iee) uses & power
helical -to e, : I & i 17 _QLd in

i trorent SrPLaRags SR RNIARR ke B HORIFL)f o] SRLS e R0E S RULEH

suppr ess nniosatediretatabdy &t a sule thee pha sideyllate of whereeh ugie and esings lideh a gear
made of_30 petal, such as a pi.nign gear, the use of a synthetic resin

| nst el of R a5aR baL Merise @ﬂb&e e g5 @nd agiiiiga eeay fat atigehedip & i ons

of hel cal vofifldendtin!ich bR AfdlmédnahiSminl ThHbd whth tNAIINAi A sshepped

gear integrally by nolding. For this reason, the dual-stepped g€ar iIs

usual |y mathef died-steppecbgedroilnithg dualestemrd seah amployed i den deadpranngrgelnol ded

or gear - cut . Wieh, L1 W0 998 50l e SAb IR0 a0 Bl e Hlfn LREO01 NO
they have a construction that can be easily formed unitarily from a resin, and the

20  manufacturing cost can be easily reduced.
The oscillating mechanism in a spinning reel employs, as disclosed in
Japanese Unexamined Patent Publication No. 2001-321041, a power transmission
device having a pinion gear, which serves as a drive gear for rotating the rotor, a dual-
stepped gear the larger-diameter gear of which meshes with the pinion gear, and a
25  driven gear that meshes with the smaller-diameter gear of the dual-stepped gear. Both
the larger-diameter gear and the smaller-diameter gear of the dual-stepped gear
employed in the spinning reel are helical-tooth gears (screw gears) and the helical
teeth are oriented in different directions. Generally, the use of helical-tooth gears can
suppress noise when rotating. In particular, when a gear meshes with a gear made of
30 metal, such as a pinion gear, the use of a synthetic resin instead of metal can further
suppress noise. However, if the orientations of helical teeth are different, it is difficult
to form the dual-stepped gear integrally by molding. For this reason, the dual-stepped

gear is usually manufactured by joining two gears that have been separately molded

e
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configuration, it is difficult to suppress noise, although the

manuf acturing cost can be reduced since they can be fornmed unitarily. On

t he other hand, when the larger 5 dianeter gear and the small er-di aneter
gear have helical teeth and the orientations of the helical teeth are
different, it is difficult to reduce the manufacturing cost since two gears
t hat have lgggg%_scgpar ately nol ded or gear-cut need to be joined, although

t he noi se cafi be suppressed. In view of the above, there exists a need for
a power transm sghan e« gedd andisahighviotogesrs tih ehalioregomignddnoagibnpl obl ens
in the prior art. This invention addresses this need in the prior art as
wel | as ot senfigiegipg, itihdHRCHE [q supprssiaospathengh the mapdactuing ¢asicambe he art
fromthis di re. THE. . NT, ' 0 e
present i n\g/(!:edrilt(é %cgﬁhlltcg ﬂr]"ggg/%éggg h@nn%d:ﬁ? llél%li{gr idr)fgﬂé%té’%”e\ﬁh}‘%@%‘&g Enﬁpgar Si ng

noi se i f adfansduerngar @el thponrilet-diamster sardiave dielice teeth indthengiehaebnpoiver

transm ssi gn devi ce according to. the fjrst aspect of the present invention
is a devi c&GRTICRlEHE A fﬁl?%@enbdwﬁg‘% fQ radup ﬁlerrgeralﬁ%gi FASEFNEOMY second
menmber in geérk St vE ?@gn aé'ﬂ%?atély%ﬁblﬁgd lof PeaPQWGleeld @&%Hg%e@, Sfovign 92T, @

dual steppéed gear, an riven'gear. The drive gear-rotates 1 n cooperation
wi th the fnoistc@ibesuppessedThe dual - st epped gear has a first gear portion

that is a helical -t oot ar and meshes with the drjive gear,. and a second
gear portion _ch‘EV’ieg’%er]Pgﬁbo_é'ﬁ’ @S%Xéﬁtﬁ @neﬁ_dtfgfﬂ?%W?'i%‘ls _ 5?“‘}?8_?% on and is
for med@ini Gaidh okerdointts theatiove slenfiBA¢d ROblehRn AR R AR: AHECAVEHtidnar y menber.
The second gear portion has one of a 'straight-tooth gear and a

hel i cal - t oeddresgesithihesediy the nywaartag el dsoshar agedsuwhichheill heheme eppirenigl e

t hereof 25_agcordi-ng, o whigh mol.d.is _rotated when nol ding substantially
mat ches th@o@gaedsqcélr%%18(%%?arttﬁrgmfatih}ss({lscé%sgf?‘ The driven gear nmeshes with the
second gear portion of the SURMMARSPOPEIGEANVENTION at es t he second nenber.
In this power transm ssion _nmechanism as the first nmenber rotates, the
drive gear is rHtinaaumnase of e nreteat inyantionctogsdugedhe manyferturiag coy while i r st
gear pofti . I frc o tion to the driven
gear, B ic%ﬁhpgéégmgg}og# élté Qt Slélfn ce}(g:%o1 %ﬁg%grggrﬁﬁsﬂﬁrgﬁ?\?gegt gear of the

dual - st epped gear fislingrdepowat trimsniiksigre devish aterding te elxofickt gggact bbtiei t her a

straight-tooth gear or . a gelicgﬁ-tooth gear. ere fhe second gear is the

g . .
hel i cal - t oBYSedRyentipR 1 4eyfq KRANFPHUNG POV I Ahrshipiate BERLE Y 2
portions - s t ~ - _
speci fi cat igeocrclm?hgﬁe}%? ﬁfiﬂ%ﬁeltﬁ%%ér%l'nzge §§gﬁg tr{?g? Swﬁlreﬁ{clgg %ﬁ% ée%éag’gdc%uratlji ng to
whi ch a nobtdppesl geat,andch duliream geat. diThg drive geanr stateremr cqopetatiom véthdthe Hestsecond

gear poLtion substanti al tch,eac ther, the.two gear portions can be
OF it £ 2o eripeho e sletip T b BEE R efi ot Bl B o HERFy RS bth ¥R Eans 5
angl es cannpfehdsQpieaRMUrRE gRbr, fafll h @é8ondt grar b6ridn ahat!i€ afr@igeBakiallp tvighear
portion is tana/dl and that for the second gear portion 1s tan(3/d2, where

t he di anet esfirsf gaanpogsionandds fasmed upitatilyevith thetfirshgpar pertivaas dopngeauece

portions are. 2, [ de t h I,cal.~ 110 re a
nd (5, oty BBb” ThE SRR L Porinls Gul B o BB L B E,
deci ded sohélival-tdokte geat dadingngl gar nepecificstinh sadhheliat fHer ad pingleetidibyf, 10

the pitch circle dianeters d 1 and d2 are d%erm’ ned fromthe nornal

modul €& MLASREIIRD to yhigha moldde retatsd when mokding spdsientigfly rpaiches dhe d¢ady e
teeth of t | 1 1 — = : os( 3,
respecti veF‘%w?Etﬁ% ﬁ)i%f g%‘ﬁ'e @pﬁ%ﬂ“ﬁ‘c eta!l'vg)nﬁ?l %1% ltqﬁzﬁeggégrg%djg?g %%tslel’(ngﬁﬁgﬁs uch

t hat the fdudlewipped geprand ootatesthesecdddimembar sina = M2 X Z2/sin(3, the |ead

angles of the t ear portions.match each other.. .
g Y\rPth(i:’s powgr transmr%sswn meg'lamsm, as tne first member rotates, the drive

gear is rotated and the rotation thereof is transmitted to the first gear portion and
30 further from the second gear portion to the driven gear, which then rotates the second
member. The first gear of the dual-stepped gear is a helical-tooth gear while the
second gear is either a straight-tooth gear or a helical-tooth gear. Where the second

gear is the helical-tooth gear, if the orientations of the first and second gear portions
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15 By determining the specifications of the two gear portions in such a
manner or by making the second gear portion have straight teeth, a
dual - st epped gear in which two gear portions are forned unitarily by

nol di ng can be easily obtained at | ow cost. Consequently, in a fishing-reel
power transm ssion device, when both of the gear portions are configured to

h hel i . f ] I ti
nave, el v B Al TR ACHDIAGB0SE RSB AEIRERPR dachipEeLive
gear porti eiich thacthefléqguangttstaochrding tstwidtighmdleé ed fotatédehemmsl ding the fgt cost

can be reduced whil e suppressing noise bé form ng the dual -stepped gear of
a synt het i €#arion apdtedesd g8af Rertion sghdanialx dhatel caghenthery bstiVergeat he
fishing-re ]SS/ 1 I, Se; j : i e
first aspodt™iih cin bESRRILAGHAR, BOKc T o BOHLE AT Stoiliblh ueledd
resin. §n uahglss casde spresenttd s doHbws;t thepleadd gegle fos thadestofeaa ytidhét i C

resin, noise n be suppressed even when the ive gear and the driven gear
are made ofarﬁz‘ﬁafr?d fhat g‘ﬁd&? isﬁ?ﬂ“dn%ﬁa&?off‘eﬂ‘i‘ ‘Eéa‘gf_{fﬁ%r‘@ Le dhe ’é‘H‘e\‘}ﬂﬁ%ﬁftﬂPf‘e
second geapiBIRbktNoNRS bt MAAAE séBRl earASorR6AN 116 dli Anlile, tdIpddivaspatd of

the invention, the fishing-reel power "30 transni ssion device is provided as
set forth ihe hé¢lwal-foott angles erondinddhaespeciivelnwhilhle speeficatian fogesach geart i on

h | di ameter th d tion. Ln thi ,
Stnce. the. Pron RUT opiFRhSS et BRsc BERAL R Fhihfach e RS o
| ar ger 16l apR! Slichldielt difReRRCPNEhDERAreRIRidmidd fdif iR fhaPioliiies Mt #1d on of

the first nenber can be -3 reduced by the dual - stepped gear when the

rotation i 2 enhdhe numbersoot teeths éd oand 42 rafethe ragnsetivh tegth of thee geassr ash
aspect of I ventiagn, f1shi ng-1eel, 40 [LANSI] SSi deyi ceci

provi ded ags%lg?e S {ort r%\giirﬂn>< gr%glco%%eaﬂgf&fei r%/[? %ﬁzrzc/)%ogsﬁ’ f‘%}’% ng.&peﬁlés,’ ehlc Iﬁﬁe’s whi ch
the drive ggRifidaion®eiethefgearetapd destgiddtsheh that enfollewing eguntisichsllls: M s ynt het i ¢
resin. In this case, even when the drive gear is made of netal, noise can
be suppr es<&6inset A3 & £Haind; thetlead anglenef theiwovgsre Roiens matel eashjothernas
hel i calztegth . 1 Y 1L SEC rai ght
teeth, Hsnoi gé, %%%Hglgﬁg u%%?%%g@%ugg%glfjg% Weg%?{b\?tépﬁ&bselgrsqﬁgg anngnéneg?o? ﬁ

synt heti c neking thd Gcodid @eal pugtidbo hhvestfdiflit heals, peddal-afeppdiegéan vie whiahntwoa

fishing-reel power transm ssion device is provided as set forth in the
fourth asp8d, PATHORTE OFH%‘_f é‘@%"ﬂﬂ l@éH}OI‘SBE t@%&ea??dﬁY Wgtaéﬂqdv%tnloﬁ’eﬁ?“ar e
strai ght -t %h&qﬂ@xﬁ%@ in lafikHih S r&ASRwet MBnSHALILAT RRREY wIRAboRR BT RRe @8 | Y
mol ded since second gear portion'is a straight-tooth gear. According to the
si xt h aspeuvortiohs ateccanfigeredi torhave helich iteath,rtbe mapufasturihg Sost canshr rediiend devi ce

is proyided as set forth in.any,..one of the first thfough fifth aspects, in
wi oh T e r@Bedh Ot bt rde A NOE Sorosh B doide” | ObIhg Wb ahd, W REDRE |
teeth of tk&ohdl gsir fe@dn BRbAfiQed B KhvekGraiphiiieeth, tHe haRIfAtn@ing b8t &dend gear

portion is |less than the nunber of teeth of the driven gear. In this case,
a great retRdueebwhilesuppesssing sojse byifprming thrduakstepped geagebs syndhalicdesime
driven gear. 20 ,A i vean o} I pyvention,

fishing-reel pov’?‘é:(rg rﬁn%ng(?ﬁt%egisgﬁon?e%%}’ggé!Bgc%? OI&Yédgﬁnagﬁ/es?Sh@gr Fﬁ P?lw%lrny one
of first thassngbsion Mdeticasppedvided as whti fofthtinehé it spectedl whishntheadumpi nni ng
reel in which the second nenber_ that is _a rotor being npunted rotatably to
a reel 2uni tteBprd grar Kympds ofpisithgicaesips i dys cpsse sipgt Heswal-stepRsdRSARIS on

wi th rotat jORe OF alsOfhbiié AdsinIRBRE cah BRluppredell 30 GheM thedardROQlar hitd Wi ch the
25 fishing i he F;Spﬁtourlld reci proé:gt es ‘6%@‘2 and forth in coogéeyragti on with
rotation ofirivéregdsaradt madeo€meital: Intedddiony soigeaan be seppréssed avegpewhen thewhi ch
the rotor is unt ed _non rot at and that nmeshes with a nmaster gear

provi ded Oﬁe?chq&gfzaa{tgogf.prgl}ﬁfstragﬁqeﬁ@. handl e; the driven gear is provided for
an oscillating pResanicsS® fRe MA@ REgeeAtdfNthet RveAfiOR)! tHRaGkhiapded Opéker and
the first gear portion neshes with the pinion gear. 30 In this case, when

t he de3 cetrprsmission deviee Baprovided ay sef doréh &y teifiigf o seeandaaspect cigrivhighp the
oscillatin ani.sm of I NI r.eel ST i Dl uce the
ranut act ur [ EEUT0 T s ek Bkiiy R ol Bt scbdng SaPBROR By LEECR
features, gapetieSiragtapportiohagkish deshétewith Grefivst momber hasna larddr db@esere
apparent tq those skilled in the art fromthe foll qw ng detai | ed

descri pt i othan\ihe spcondagean PPHINe Hie fRaeH G the Fetation: of tiveliey rpgraber fga be

di scl oses a preferred enbodi nent of thg_present invention. 5 BRIEF

DESCRI PTI ON OF THE DRAW NGS Referring now to the attached draw ngs which
forma part of this original disclosure: Figure 1 is a side view of a

spi nning reel according to an enbodi nent of the




present invention; 10 Figure 2 is a side cross-sectional view of the

spi nning reel according to the enbodi nent of the present invention; Figure
3 is a cross-sectional view of the spinning reel according to the

enbodi nent of the present invention viewed along line II1-111 of Figure 2;
Figure 4 is a side view of the casing according to the enbodi nent of the 1

S present i Dyent 0N FagYLR ?ed %eéar %&P&h%&&%&f id BEnGARA%0AREAUHINY tO
t he enbodi nent of “t he preseﬁ | ivention; Figure é i'S a cross-sectional view
of the casmmgnteecording to the enbodi ment of the present invention viewd

along line VI-VI of Figure 4; 20 Figure 7 iS a cross-sectjonal view of the
casi ng accor di nd\cerding fenthGaformth agpect nf ﬁ%eegié‘fﬁmlpﬁvén?’lﬁ RETEHR eROWFoNg

[ne Vi1 - Vidan ShiabAHERoS]s FLOMERaLeck forh, GRSBREDT A MOl AERCH) | LT ng

mechani sm according to odi nent of present 1 nventl on; ure 9 is
a cr ossS semthidnthk dvivegeafis trfade oBmietal ;enid e drévdnagersinnaaieaf disygthetc &5irt he

enmbodi nent _of, the present, i nyention; and Figure 10 is.a view of th
Saoi |1 LT ndf it fas ERPEOMSPGPEGITE S6h i BRIE MR e A0 SE A E Sippksrgd

i nventi on. pBEh& IeirkEReRb TNV iIch Hidsh ERFTERRER HeNBIEYENTE e Lehrd

enbodi nents of the gresen invention wll now-be explained with 30

ref erence timet Reerdwhen thgssecond géar hap straighfeteesht naise eanobesupprésbesibécauseche art

fromthis ﬁies | osur e .t hat description of the enbodi nents of
|

the fallow n
the presen gﬁﬁeﬁrnlsi"éadﬁrog@isgghetfcoﬁcmﬁi lustration only, and not for the

pur poseg of | i m {AcBErdide tb NWRNAN a@Pc;dder e hivedtivh, apPAEHRE r&dl apswerand
their equivalents. -5  Overall Contfiguration and Reel Unit Configuration
As shown i framimgsien devige i provigled 95 seti fagh i ghe forrth @spact dn sl the ssend

enbodi nent 1.V ' ' I r |1, 2 that
s to be meceRybRENE il BBt bbb 1R B SIS e TreRBLotiBbda |
rotor 3, agéhraaspoehsid.mSldddeintoiabnBgtas pbatonvs adiraightatobthsdeanng | i ne on the
spool 4 and is rotatably s%@ported at th? front of the reel unit 2. The

spool 4 is for WCRRAIHE dof fMehSHEY | 3RectoRT tihe Biyemtion, a fishing-reel power

15 transmission device is provided as set forth in any one of the first through fifth aspects,
in which the number of teeth of the drive gear is less than the number of teeth of the
first gear portion, and the number of teeth of the second gear portion is less than the
number of teeth of the driven gear. In this case, a great reduction in speed is possible
from the drive gear toward the driven gear.

20 According to seventh aspect of the invention, a fishing-reel power
transmission device is provided as set forth in any one of first through sixth aspects, in
which the fishing reel being a spinning reel in which the second member that is a rotor
being mounted rotatably to a reel unit and being for guiding a fishing line rotates in
cooperation with rotation of the first member that is a handle and a spool to which the

25  fishing line is wound reciprocates back and forth in cooperation with rotation of the
handle, wherein: the drive gear is a pinion gear to which the rotor is mounted non-
rotatably and that meshes with a master gear provided on a rotation shaft of the
handle; the driven gear is provided for an oscillating mechanism for reciprocating the
spool back and forth; and the first gear portion meshes with the pinion gear.

30 In this case, when the device is used as a device for decelerating a traverse
cam type oscillating mechanism of a spinning reel also, it is possible to reduce the

manufacturing cost while suppressing noise.
-4-



peri phery thereof, and is arranged at the front of the rotor 3 so that it
can be shifted back and forth. It should be noted that the handle 1 can be
attached to the left side of the reel unit 2 as shown in Figure 1, or to
the right side of the reel unit 2 as shown in 10 Figure 2. As shown in
Figures 1 through 7, the reel unit 2 principally includes: a casing 2a that
supports the rot . SO ; L r,kd y screwed
fast to the casﬂﬁé“%g@QgW%Qgﬁ%ﬁfg%?ﬁﬁh?ﬂ%ﬁgéﬁgg§¥@g%%gggﬁgﬁﬁﬁgpg first

fl ange por tnentiddwill besoetk appateat fol thossiskhledhe tieast figm2be &ribbvang detoibet! f | ange

ortion 24b formed unitarily with the 15 |lid portion 2b. The casing 2a is
oo of . 1 BescapRn dhch Wi folndiiE sty s erBRTcl PefRs et R od by gl ass
fibers andpyge&&péﬂq%iﬁgnmtﬁ@g%gzgnitgﬂ,em%rgi ng. As shown in Figures 3 to 5,

t he casing 2a has: an opening formed in the side portion thereof; a
mechani 8m accomodat i ng BRIEFDESCREITION Ohdilie DRAWINGS on support portion

27 that 20 is fornped to b rranged jn a circular hollow 3a (Figure 2) that
is forned at thg{efeggpg Uﬂ‘fvtogjesﬁ?tagl’eg‘fdr?‘ﬁlé‘g? S f%np&rpartoq\% léﬂ?lﬁmgﬂpporti ng
the rotati dixckgadt (a | ater-described pinion gear 12) of the rotor 3; and a
first handle su%port portion 28a fornmed of a boss for supporting one end of
a handl e shaft Fegureuhiigla side vipw of g inming saehpecopding e ap gibodiment phghepper
portion (tgges ri%',(ﬁpo{llear t he mounting side of a fishing rod) of the casing
25 2a has ou af he thickness of the reel unit 2, but the | ower
portion) bul ges Figuee¢ Asistahsidé ctbspsedtionsl vibwastdhe SpindingeteWaddording o eheness
greater than_that of the upper portion. In order to accommodate vari ous
mechani sns SMRodimentalihg RrespRtiB@HiABdat i ng space 26, the openings 25 are
provided in thr rt i PNSrofdiRk p e

portions, but I’lofglﬁ:;t éégf(rcrgnt pg%{?aflgﬁ?HTﬁgﬁ}ree% g‘ﬁilng\r?fergb agg(%g%#o%ﬁ%g
space 26 aembodinctat eftha presemtrinhmnitivh nipwedaliarg) 1ae [H-11Aof Baurd 2;at i on nmechani sm
6, and a power i:rans i Ssi on necha '@m? .%Fi ures 2 and 7)., The roTEr]or
driving mechani SHY ffolSat €'CtHEW Pt GF 985t cyding o thengmhodimeni shils i s for
Wi ndi ngs Upptientlihvdatig | i ne uniformy by noving the spool 4 back and forth.
The power -6 transm ssion nmechanism7 transmts rotation of the handle 1
to the oscill at Figureréciseniront BiewTok theotasingoaccendinm ta theoembadinzit p§ theor ned
unitarily with the front portion of the first sem-circular- flange portion
24a that i SPEAREHRTt arily into a substantially 5 col urmar shape in front
of the mechani spjgyes 6780 Epdss RectiRaCAewtof (hEQadifd atdording Yo BRY dmBifeRtn 27
has a throu?h hol'e 27a (Figure 2) through which the pinion gear 12 passes.
A one-way ef the@ressnt invensionaiediaens line Yhd/liof &igure 4ce of the rotation

suppori, portion - LO. FLour - : [ . 7b for
oxtractthg o gokivers, 2 3250 skeldpaPUER hinf o heHAhRT) W HRdifhd
dual - st eppefithg pagsedtInoéntioh eaken \wtongtlinendliii CHiob Riguechani sm 7 is fornmed at the

front face of the rotation support portjon 27. The shaft-extracting hol |l ow
27b is formed afl%‘fﬁ)ééf ﬁg’eFSBE&t‘ieoYigwrfﬁé eQS%@Q}m& HEBisE gerordipg t ting

the gear spabbdibnfof thEbiesBfkSsentibnPOssi bl e to extract the gear shaft 13a
pr ot r udi ngg?ronl]tﬁe m)uht isng olne1 Ii’?c by pinching the fore-end thereof 15

with a tool sucHKigase & ipianress-sedimapweiet ofithefostillating matchamism ggpandingpior t i on

27 th overlaps with e first. fl ange rtion 24a has a nounting opening
27d fofed °r?é’?°é’.dﬁnf‘ﬁ°%atfé%feﬁe8“§ésftﬂﬂ ’?‘E‘g nmounti ng space for the

dual - st epped gegfguisd 18Neh LOvisRobt GRe tdGilIdiAE NSEPANBM b&ﬁ)r@iﬁgi 10J ak@h t h
respect to the spool shaft direction. The nounting opening 27d is forned

from the reabodimeat ef the prsbentiieventiont i on support portion 27 in 20 order to
bring forward tReripuph HSsERAAGONOF T PRRFERREP BUBGBIMERTS

Selected embodiments of the present invention will now be explained with
30 reference to the drawings. It will be apparent to those skilled in the art from this
disclosure that the following description of the embodiments of the present invention
is 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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Referring to Figure 6, at the first flange portion 24a side of the rotation
support portion 27, an annul ar groove 27e is formed for nounting a brake
menber 55 of a | ater-described rotor braking nmechani sm54. The annul ar
groove 27e is fornmed radially outward with respect to screw holes 27f for
attaching a |l ater-described one 25 clutch 51. Conventionally, the annular
groove 27e has hRgpaf @5affliratisH Md Ked WG Eodfiomaddie screw holes, and for
that reason, it has been ‘necessary that the dinmension of the casing 2a with
respect to the spoehowhdht Figureect iand De adepiafing nedl 30 dcbaddatidee wsthr exe hol es

27f do not interfere with the annul ar groove 27e. By contrast, when it is
formed radiCBIDOGIRRRL RAHE Bﬁesqrﬁén\@@flewwgv& azbamdﬁ%#a Aoemtunte that 1oRebshay
clutch 51, . t.aki i I 0N ,t hn e

bet ween thgkgﬁﬁgaﬁﬁgﬁﬁgﬁgé?f@ﬁé&?ﬁgﬂéﬁﬁﬁﬁg$“g?%@@%qzegbﬁg3é%?ﬂ, é?g , and
t he di nénsiTaw rodot B ik depenidingda tikleing pmelonsthafspodi4 st isantatabiy bepported her

shortened. The lid. portioon 2b i.§ made, f.or. exanpl e, .die-casting an
al uni num altiofontt thegreh il 2 poel 4 is der y}r@ aﬁf%ﬂ 95 6 tHOYAL | udes

a thin-val l,eGhieoy SerfAT PR gAY 8 hBFrdmMOr IRERIHI3 3o 1k if & LA 22,
and a nounting leg portion 36 eXtending upward fromthe cover portion 35.

The upper pack arghfooth. tthshoubl/es nqged thabtheddmnidle ¥ canntedattachetbiouhe beft §ide b
thickness gof the reel unit 2,..and the | gwer ,porti beconmes,5 thinner as
e’ cas: ng SR IES o Sfkinih FIER . BFe0 HEGTaT el R S OERRE S 25 PR
subst apgi alpiggreem - circul ar second fl ange portion 24b of the flange portion
2c is forned. A second handl e support portion 28b including a boss portion
for supporting tAsshewndn Figwiesol throneghharthe ecel wait € principally arakedesom casing si de
of the cover rti c T .09 L,egq: par.t.j 36, i i

Ohi chevr ) 2n R kiirBRs i ol ARRE L LER1@ BoHR R feid ol AW fosgto
backwar d afitt dasing®aparidogicifduliitfiange portioh Qo hdbiag alfivet aigePartionMatfoMiedet ween
the cover portioon 35 and the nmounting | eg portion 36 is cut qut at

appr oxi nat Spijary | vith the casipg Ry ardka segead flepge pordion gdb tompedgmitarly wiBihey 2a i s
i nsert i t-out portion so that the outer side faces are snoothly
connec?gd.ﬂ$ﬁghpﬁgﬁge portion 2c is fornmed into a disk-like shape and
arranged in 15 FhbsdasingiZal isymhde ofafoe qxhmple, as polyenaidgmséd spnthétid Fesin

circular hollow 3a for in the_.rear the rotor 3, thus coverjing the
circul ar h&‘?@ﬁ&eﬁ’yéaﬁg&g’ﬁscﬂ?éds B%bews@@wye?tw@ Plditge /bt Waﬁn% & the
substanti akl ¥ sefle EAdifpib@Mmab! 48 lopehBISs ROFhdLTh M2 sidpdiflon Shdr@sfed
unitarily with the casing 2a, and the sem circul ar second flange portion
24b, whi chmeshdmsmeccomrodatinggpavet26 formed msite; pootatiamsu@porsfpottiom 37 thatpor t i on
2b and,forns.a 20 circle tagether wth.the fjrst flange portion.24a., Since
Cheae. 79 angeopnet OhE it g Dt dphlicsa (s 20 3P R HRet caet ng
2a and t heufi®2ediddef the@dtos3 o snablyRbyortinp ¢he ft@idnvehafit(h aigi-desefibddne

casing 2a and the cover portion 35 can_be _maintained at a high level. In

h
addi tion, @Y geerildhet hareteg3: and afirshandle sepneet portonA8atprmad ohp §ass
preci si on j i : 0. i i . shown
21 E) ure SFYRETRLBNLAEYe ARahn 15°0NE L ORGROMIRY e o1 o
rear end t @héappergpdiidd (e partioanearf theshownnigig Sideostth fistiing rat) e tRel caiig 32
opposi ng each other_ provided on the sides of the cylindrical portion 30.

The cy#? nd?f 83 afowf balbesbickness ohehagl 1ot obuhfied 03T BATHOBDVIEFRIF G Hed
uni tarily. 43Qidlfi&i6y bb 36 {sIBImEBOKIth QThidkhds$ gfé%{e?ﬁgi‘ﬁ%ﬁ%f&ﬂ%%@w Hdrtion.
peri pheral side of the rotation support portion 27 of the casing 2a. The
hol | ow 3a of thén cptdendrtdé cabcquampdaier 3@ridws cmechangsniyy ithethiel ameghapiomt i on

2c. A front wall is for at a.fraqnt porti .of , t he | i ndrica ortion
30, ‘and o BsSemdtng Spesd Ak i oncins & DisidaR s poffibnh Bn i ipd "
front port 'uﬁﬁbr,lt%@ 168Wer BRd Bienie@Np&tidhs, bat Adint the fiopPpPbrtidhalthe hedhafismassed
through a through hole in the boss 33a. A nut 34 is disposed at the front

of t he3@ r oatcommodagiag spng Jthacsommodaies fagrotas i vime meghanisng 5¢ an op@llgiani on
gear 12 by _bei scre to a e. t.hr pori i,en I t e ont end
Taa of t nemSChfii 5. 2HEH o%P sl FRUERNERCH (RueF 2TER B i decona
rotor arnsdadinghiflechadnis@ Patdteathrdfor BorTigudsdillagng nfechdriigig 6l ik fier Windidge spool
4 is nounted so that the bail arm 45 can_ pivot between a |jne w nding

post ure an¥p gh¢ ifisgingdimeaunifgymin by mevingge ;sape! 43k znd Sortht uFlfeBOWSom t he
| i ne-rel easing posture to the line-w nding posture by a bail tripping
mechani sm 40 that is nounted inside the first rotor arm 31, in cooperation
with the 10 rotation of the handle 1 in the line-winding direction. The
bai |l tripping nechanism 40 includes a shifting nenber 41 that is engaged
with the bail arm45 at its one end so as to be novable front and rear in
the first rotor arm 31; a toggle spring mechanism 42 that toggles and

o " e ) .




i ncl udes an operation lever 53 nounted to the rear of the casing 2a. The
one-way clutch can be shifted between the two states by pivoting the
operation |lever 53. In the operative state, reverse rotation of the rotor 3
is not possible, whereas in the nonoperative state, reverse rotation of the
rotor 3 is possible. 5 Spool Configuration The spool 4 is arranged between
the first r. ar nd t he d . r t,he r [ R..and is

f ast ened té%bﬁ%m ?%hgé%%8w3¥GtH%ﬁgﬁgbf&gﬁﬁgfﬁfgkaﬁ¥ﬁkiﬁeﬁﬁ#%%%ﬁggﬁ% 1 sm 60
i nt er posednfzehmegn 6t he spool shaft 15 and the spool 4. The spool 4 is a
menber made of, for exanple, an aluminum all oy, and includes a bobbin trunk
10 portion 4a onte rpaEoB SHRROTHBITUARA YIS JPIgd Bjtarily pyithgthe frentipertigsueld, a

skirt porti '3 ' RV e : [ - ortion

4a, and a #l{r%(r;f;ﬁp?%@ngg&b%maﬁ]g% pﬂclo\gft%%cﬁgﬁlst@ﬁﬁ%ée){lﬁ%ﬁ lgrgp Qit g&%}g@%} n trunk

por t i on5 4acolihmabsidpiennt fiamkofbe meehadiemi &camawdatingy spaat 268 bies reeaticendi ng

toward the outer periz_ggral Si d% of the cylindrical portion 30 of the rotor
f

3. The ski FYPD9ERATEPR 4hhaspithrenghhodid /e (Fagge 2hireyelvhish e nigipa ggar 12
vertically radj.al I i i ortion
1o Thus, BRe 1 R R e o bt o P g oh Pl ¢
t he spool #ertioh@7nunber of the winds of the fishing |ine becones

imately t . t he st f 1 i nds. Confi t] f
R or D vi ity VASHBAVEH DIEReS <ty soraesng alowbt B sk Alat 3 i ng
nmechaniem 934 REAtUHAE Ford MBihfing 62 NateNadskriB&l dRal@Réppededar 113 &FdtR poweON gear

12. The main gear 11 rotates together with the nmain gear shaft 10, on which
t he handl etransmissiomntechiamism -7rig tforrnagsl at. tha fieonp fack o thgerntation swpporé portianh t he
mai n gear .he pinion.gear. 12 ..s.a.hol l.ow t ubul ar nber made of netal.
The. pini onZbedhe S-SRI BOUCE 7RAS ortaet Hanmintbg oo Bt DaSpling or ceq
by the hor hglern7al oy meuh@ndieGeapsialft 531l Thid makEh e possiblecoaikttattithe ge@r of
the pinion gear 12 are supported rotatably wi th bearings 14a and I4b by the
casi ng 2a. Shafle 13 petrudingsfraguthe anowsmer kaladp by risching the fue-caddhereef of the
pi ni on; geag, .32, . T ing: . side: i s I [ nmount ed
to thelignsi(’v e %F°‘Jtiﬁsé‘&?%%aa??%‘%é‘2ug§%ﬁaﬁb‘%{ ?fn(t)hr? %ﬁl#h%ﬁgggréong&?zzqgﬁt t he
rear side begerkapbmitiindae finstflangg portonAda\as 3@nduntihi opering 27 fiehmied thereint ed t o

a bearing supporting poytion 29 forned in the casing 2a. The bearing
suppor t i ng? opder @rﬁezgeﬁé%n@um%w&e o e Sual-yenRd €8 R @fﬂt,o siﬂaela fé
beari ng 14R;.i | ol L : hal e.
Thus, si ncgmﬁlgﬁglem{art?ﬁg%g%ggr‘%lﬁ{ngg %c?!tt?g%t %Ofgﬁﬁto?ifrrr%%@gﬁ tslﬁl% E}Eg&lstﬁ pped
hol e 29a, bopmingP7d islfdrmed Hrook tiss sean facetsiddhefithiergtasiop soppdrngogiontd7oin can be
made | arge, and the relative strength of the bearing su rting portion 29
can be ncPﬁi‘ggg’ot.’mt%flrf’W?r&ttb?16’°%té FRAsH OB ?‘EE’F?PP%WG?EEQOSG I'lating
nechani sm 6 recRpfePiRd @6 Hif\deSROR! thd ﬂ@ﬁ'ﬂaﬁ%@ pbRIcnN2M Gidet ethe MR shaft
15 in response to a rotation of the handle 1. The rotation of the handle 1
i s transm sunpartnertice2 heaianhyler ggove é Praisifermal for moanginge brakeanembasSiSon
mechani sm g I Lt t I td ni sm 6
has a threé%%@%ﬁ%@%fnﬁogdartg& %@ﬁ%ﬁ%ﬁ%g%nbsgr 21\;\}/1% eugag%&ls\%ajf@qigggk g sl i der
22 that i sradhillfiyt@hbwerd withtrespact thesafevaholeg 2vhéortdiactided 1atentiéscdbed anel t wo

gui de shafts 47a and 47b that guide_ the slider 22. 10 The threaded shaft 21
i's arrghgedlusrdl | Epnyestiondlys fisopnnutsaroays 27sdiay beardorgtediagialin ivMerdd shaf t
hart 21 i CORIE SURARIEStnd tor R SRR RS btk RRnCirh i ieaded
t hi ckwal | thercasiog 23 Fyithidespdet icsthe spod dhaft dirbaiondser detdrmitee soabatrthe 2aewThus,

T oo YhE L S A S B PPl SRR B °
casing 2a athiRRRd 6T (RK sdFBk D14 W7F Rt BhifinBGhe bie-ddichut@ns 1, hdpQ@ve 21 a

of an intersecfing spiral contour is formed on the outer perljloheral portion
of t he3@Q hr tmdaking hatot cansidemtion| the dntgrfgieace betwee shgysarewehadas A7f andsthe at 20

to 45 degrees,. The |l e angl e f th .oove 21.a 1S a | e gi ven by the
ol 1 ow ng. Bt VSR Bidriinglel’ s L RetiRETol fid e ReLi0AY Fedl HERo ot  om
di anet er ofirédRnLaPBY Gurthkr hatteled, 1S the | ead of the threaded shaft 21
which is the distance that groove advances in_the shaft direction in a
single turn of Thelidppeioacly 18 made, fo1 examprlp hyrdiccagimeanglunBumsalioys Ast han 20
degrees, the wall thickness between the_grooves is snmall and the nunber of
crossing points increases 25 which is not preferable. Wen the |ead angle B
is greater than 45 degrees, the efficiency of converting rotational notion
into linear notion is reduced, which is also not preferable. Referring to
Figure 3, the slider 22 has a slider unit 48 and an engagi ng nmenber 49 that
is enclosed in the slider unit 48. The slider unit 48 is guided parallel 30
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The dual -stepped gear 13 is nade of a synthetic resin such as a

pol yam debased synthetic resin or a polyacetal resin. The dual - st epped gear
13 is provided to greatly decelerate the rotation of the pinion gear 12 and
transmt the decelerated rotation to the driven gear 16. A gear shaft 13a
passes through the center of the dual 10 stepped gear 13. The gear shaft
l13a is arra Lhke i rear tation
Suppor t por 118" 30 GHEL “hhan Ere paar® 2 e S LR ARG pk AP 2

axi s of the dwatingtleppedingeXr oflBe casing2ramged meotngg telgepartioredd estestiagt 21,
the dinension of the reel unit 2 wth respect to th ertical direction can
be. shor t enedh PR IR FRVT PRI o IBBORPEPRER IS CPHERRIPEaD i ¢ 2
via a beari ngri&Ratabént RAf i thitkh&e ofMBhiceNEnihg) shd2he 1@bert fietidiPbabohRs
support portion 27 and a bearing 18b (Figure 9) nmounted to the casing 2a.
The dual Sst ébpaer gethe wsingakn PEgetowarH its nf ther freftaafsthe \gRverhpagtien 45, a

| arger-di a L cal -t r g(g§ i I, Od: r 12
and a snal rggru-g%fi&%g{y e?ehlsltcﬁ)lg?lgﬁ? f?(t%(r)lgt angggé" ? ﬁgtwnilghﬁe@%%mtoﬁﬁ(ﬁﬂ%gﬁgi ven
gear 16 and foanédrAsecondihbhadle kypportt gortidre2 8baingledingiachort portige &or shipporiihg

smal | er -di anet er geay is 20 aLran coaxi al I, ith the | arger-di aneter
SRR A M8 R A R N SR L A S R S
non-rotatably to tRembiite RBUpfiod B8 kMY ssiedhiskfatied e NoddBnd of

dual - st epped gear 13 having these two gears 19 and 20 is used to decelerate
t he rot a0 orhigl extendsahath frontrard andl backvayd and) darmsHespdrigountior mertonsiGauct ur e
and the spo i t r . ef ore,
s ot 25 iRy pop i WEREALBE by Hor@'sd B nBma ity R Horid 'S8

manuf act ur i rig catasit acapprdxémsatelytradithe thicknessaaietl the appertpoetionatfahé easalg 2axs s of

13 and the rotatjonal axes of the gt'h ion geahr 12 and

t he dual - st epped gear

the driven gesied 1te i B oUrRoRtgR %atrth? PUIFT $1¢e gesAre eTRerthly gognecte
consequent |y, m%enﬂﬁ%pﬁ&ﬁbﬁ'Wi§Mﬁ RS ial HisRMRY Bdpe ¥RY SRMAEed RECaAUSE
t he dual -stepged gear I's arranged in the front ggrtl on of the casing 2a,
it is 305unrubsssmlly thosdmeplenses thaedgd thch obthet diesulap bpllemiide formeasviarthevhen
decel eration_j s i L he. - e . | t

| ar ger - di arreq{: %rrOfgfé%Ifo@Sgt Si‘%ﬁér tIljller%lergﬁigl] }}Oﬁogﬁ)‘vgfgﬁ ﬁ%gl?ée;ﬂ %\ég{e}sqwtt;‘%
respect to tflegewolitiondicrhas themwubgthstiallytsemi-cghitlardisteftdnge pprtiohl4a, whichadsrpact

reel is realjzed, In addition, the |arger-di aneter gear, 19 has hel cal
teeth -12 fm?&e'ayapﬂw e Epsing 2vand rthEg%}ICI%I?%?g?Ogl@r PgAPOTBBHD. and
therefore, byhigh W kA&l bhigriiPhsthahe EQRr BOHIBHABY AN fid POrtRR1BERN hivss gears
19 and 20, it is easy to make the duals Eﬁ‘ped'gear 13 froma synthetic

resi n. PAus,circlectogetherfwidh thei firgt dange portionpidar drnesctbiesstilange moitivss 24a and
suppr essed. The r . j.nj ] r l e, 8,
and 1 he: nuntrap 4 eBERERed Ahid B s dhe ity O8Rer bt 35 e GRANTL G, o
teeth of thahsradtiverstengtof thegmaing 2@ and tie coverdpadrtion 36 rche be afaidtaiathatod t he

driven gear ,16 js .15 cordingly,.th ear-down. ratiq, which.is the ratio
of the foradighisves Jaeiien, tdfiiondnTSntemeldinedan e NorHraRd M Eheed of
the pinion gp&lisiddean o mhikfatledX (5/15) = 1/6. 10 It is preferable that the
reduction gear ratiois within the range of 1 /4 to 1 /24. 1If the reduction

gear ratio is greater than 1/4, the axial speed of the spool 4 becones too
fast and3the ef f RetogCAigratiopacki ng the fishing line onto the spool 4

cannot be obtain sufficiently.. ILf it _exceeds 1 /24, the.ax] speed of
The opool 4 becoris Toigs I SoouHdn Eigre A HGAR R OLR Y MG G WS Fh one
turn of the gpehiah aBthe @32 Rndd for@ alHHIBwIIaS Md st AddSsecditd rotor ahALS DalE3NoOt ed
that Figures 7 t roug{hh 9 are not neant to show actual nunbers of teeth of
the gears. \WPeAsiegsesh@theni ogided onnther gides of jee iwylindrigalnpagions39.opphed from
the |inew ndi : lines i i ¢ he fishing
rod is svwn;yyggddp (%Eé(%lg?:E?gﬁ(li]gleégg?o%ﬁ%ﬁ%%ﬁ&g?@? isagﬁoﬁaeq ?ﬁ{e&rﬁl};s rel eased in
a helicd0 fashi omMher giintitieal fpostidn 801ds 2frangedt tie tispooler periptierdihside of rtee

because the fishing line is nsel acked o e o) 4...the rel easing
Fesi st ance. 1AL PPOURGHI A Ao Pt | T oM HESE R E PR | <
t oppl ed i nt gotifgovdr&ENY hdifREgPpSHibh 8c. Alként RANPBNS féiHeaNR A Rt pottiBY of he
functioning of a camand a spring, which are not shown in the draw ngs,

 ca . g
when t he har eylindrisalmertianedf), iapd & hesy 33ads faragH ngtheseatier atthiedront wal 33t he
handle 1 is rotated in the |line-w ndingsdirection, the rotational force is
transmtted via the main gear shaft 10 and the main gear 11 to the pinion
gear 12. The rotational force transmtted to the pinion gear 12 is
transmitted to the rotor 3 via the front portion 12a of the pinion gear 12,
and the rotor 3 is rotated in the |inew nding direction. 30 Meanwhile, the
dual - stepped gear 13 is rotated by the | arger-dianmeter gear 19, which
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where the normal nodule of the larger-dianeter gear 19 is M, the nunber of
teeth 15 thereof is Z1, the helical tooth angle of the helical teeth
thereof is a, the nornmal nodul e of the smaller-dianeter gear 20 is M2, the
nunber of teeth thereof is Z2, and the helical tooth angle of the helical
teeth thereof is (3. Wth this configuration, the | eads of the two gears 19

and 20 mat ch en. I . t ears
19 and 20 caioRRehERYpPPEHETAGR Hor (LA AE PEN TR G EPLREI bR 45

not ed t hat thioogh hble i6abebosi@3ae A ant B isdippised aetheefvan oftika fiohewall 33,

dual -steppedﬁgfar is not made of a synthetic resin hut is forped of netal
usi ng net alRnddhigingl 34 desenadheriend te Hf BRI &2 idaPeinmicrewed ed M egoi ng,
a front - dxqgheldG PRI Y Qd%ﬁﬁleﬁ\éfﬁﬁedéiiz‘é%f&ﬁé@?lio%sgeéf‘lfxa”p' e, but the
present invention can also be applied to an oscillating nmechanismin 25 a
rear-drag type dpithaforgendedf the firdtland thesetdrel roasarms Be aspddyla teliladrn 45

rot atably, but .non ably with respect to the axis directio connect ed
with the SIRGRHINE S Tk et BrSPRNE B mOmmITE b teF b LR o,
osci | | ati ngefReRaN iR RVihdin ﬂo%t{ﬁé 2R 3KEnd Y&1€ashiy PoEtile. reRd b1 drinNa s

in-spool type spinning reel.” (c) In the foregoing, the gear shaft 13a is
arranged abetumed Heomuthentingergteaging pastutato thébingrmandisg psturtdy avbail bippang anged

bel ow t he wor ear, 21. . If this, is. e, .the wdth of the reel unit can
be. 1 6duced MACRYIRA 400t iy ibide B Ptiptah mele o cfeneteliP T F
transmiys peesn 6Otht REnd1e ¢ iih bRt liHOwHEAIRA b TRSbdil trippingdhethaRSmD

exanpl e, but the present invention -14  can be applied to any device for
transnitti ierlydepashifingmegbsr 4 hthapisrangaged; withitheibatiamg 45«6 its oneend ssasa | evel
wi nd nmechan| i | - i e € Ep\Y i : i

possi bl e t 66 %}ﬂfl@ﬁﬁg%d%élagg? éedﬁg‘géﬁ eg@%% “ﬁﬁ é\]l\lﬁtl{ gﬁf zﬁf\)ﬁggesg’r% hﬁ%‘?‘ﬁﬁ%ﬁgﬁa@e
unitarily tioniegisy idd Bash e ball oy 46 theling-wifding wosigemrand thetiheons of
t he dual - st epped gear or by naking the second ?ear portion with straight
teeth. Thugeledsingpqsdiss apd areichinBarodesoLd3 dral is provided gt recrontyipesotot h
gear pesti gnsBaNG JVE\IEMI‘E Bbrtioi& 7 Thé sﬂiﬁi@%&h%&lt f3 éu%jéﬂcl?y{ Sirst rotor
manuf act uri ng cost e suppressing nol Se Irrespective of” their nmaterials,
wher eas whenn Bhesosaciorisk mesublpdiont and hezs, cintaatigitand eetdsing theirselpassbl e to

reduce the nuf.act uri st ile suppressing nqgise 10 b ki.ng f he
dual - st eppde GRAE PgPE €7 Mads ol ¢ Bty andbe SDpEFIRE FRAs hrAa FERb ng
directio nabpﬁc?s‘ir{?di?éc%ﬁ@r’ﬁaé' swit@Rigbofusion 49 Rrmed gfﬁm\&ﬁ{gdfohﬁrﬁea'i tHecal
"horizontal ™ "below " and "transverse" as well as > > > > any ot her
simlar di freot partiah of ¢havetatmheuppart phdios 27 r'Baxt toders3 sfpravided with ampiompped

wWth t esent invention.. Accordingl hese te .as utilized t
escri 28 | hEGRmsthane PAfuiabRe fiSmter §I5PRAS R e ngy ity 46,
devi ce equiTppestonbrdkihd thadh@fSNt54 iMéRIAES e abbve-desuribed GhifiRg magnissich as
"substantially,"” "about," and " ap?r oxi mat el y" as used herein nean a

r easonabl e aBgrd bFaking mgmbpnds Biede of ruhberydiieh eantachs the Jorerendipdithe phiftingg

result is Lagnigd . . as
ol udi ng J5Tehal i3 e ufeRRaSe pERE WG BAY ity A5 iEBRSIGIAR, °
devi at i on weulitk-reddasing gristurd, the sRifing theafbet He reteats atd oortadts else braking
application clains priori gly to Japanese Patent Application No 2026848.

0
The ent? r e THIDET o3And thys th Fatpe kg rasrhanisyy %%fﬁk%ﬁhmtorz%o’ébaé is
her eby inc i r i &1l I : i ments
have been c egg)rgﬁg?gs @ﬂiﬁg&g It’d;%hg ﬁ@ﬁﬁ%i@nﬁ Arg\ylueérslt&?%g,%ﬁéw?ﬁ &%é@dﬁs%gr ent
to those skiouhtug isfotadted mpte hdiaHy phiverdiilmolimsomventional reeds: i ous changes and

nodi fications cagn _be made.herein wthout .departing fromthe scope of.the
vent fon a6 def) HEGHS? TR AELRIER et S SOHAF PrrepiBiEeVenE FEBRILRS ng
descri pti ofheOtotb8 TARGLGRNIMIRCHRN HOINBY 13, t NMhePFeReRB rotdioaNpieOEntdNE
provided for 30 illustration only, and not for the purpose of limting the
i nvent 3&n mechaniso 86 haya roller-aynsamgauexctlaichd | and an eperatienymieohanism §2 for1 5
VWHAT | S CLAI 1. L1Shi G-I p r.t 1 851,00 devij

transmtti ﬁ\ﬁﬁpgl\}\%%ef(}ngh\e%g Jfl?!ras] {39 rbg a‘%egbalg\gﬁ’ﬁ%a&r%gg & oaﬁl? as@%néﬁ%ér%%séarte'i n a
fishing re@h, oxﬁ@n@%afﬂwor&-dﬁy CRit@esr id firdd toothat@sing Rac amper dineptingl t h t he
first rotatable nmenber; 5 a dual -stepped gear _having a first gear partion
and a secoHyrepdds fixed toarotatably tq thespinimagieandy | bee RBGFAtQN Mmeghanisn |52t oot h
gear and neshing with said drive gear,-%aid second gear portion being
arranged coaxially with said first gear portion, said first gear portion
and said second gear portion being forned as a one-piece unitary nenber,
sai d second gear portion having either of a straight-tooth gear and a
helical 10 tooth gear whose orientation is substantially the sane as an
orientation of said first gear portion; and a driven gear that neshes with

o o o o - . . " o - o




sai d dual -stepped gear is made of a synthetic resin. 3. The fishing-reel
power transm ssion device as set forth in claiml1, 20 wherein said first
gear portion has a larger dianmeter than said second gear portion. 4. The
fishing-reel power transm ssion device as set forth in claim1l1, wherein 25
said drive gear is made of metal, and said driven gear is made of a
synthetic reg | Vi forth
hcl Al m 4 s o opbifticn, BRreh Gl he B MTTMERARE 95T IR AREH L
straight - tobitdfh cpetresshi fied Bﬂmeeénlthbtm(gstateelbymmmmgtthcaqmnm leverddvilaehas set
forth in claiml, wherein -16 fn nber of teeth of said drive gear is

| ess than APFAHBEAAls rewstchrogstianaplytheiptor Yy BaPotRASEibln Wherghs 4N HliFiHer- of

teeth of SahdaAecqnd Aeale AEGIAT hSrdESHisiiaibR nunber of teeth of said

driven gear fishing-reel power transm ssion device as set forth
in claifl, wheSpowl Gaifguseiend gear portion has a helical -tooth gear whose

orientation is bstantjally the sane id first gear. portion, such that
70 M1 X 21 78 ShOq 3 aobarige 65qggn AR e rotos oy SR A, B aeeO r38
first gear ;pRrbi dithe &dot 3, #hdid TRREnc to BREHBnOnSH Bef sbé@ltshgﬁai% Wik thon, @
is an angle of the helical teeth of said first gear (&hrtlon I's a normnal

modul e of dedgdnechenism @bmitermﬂedlb@tweez the $poohshadintfeandothe speal 4. cFhesspodl second
gear portlgn .3 i,s an tegth o

hel | 15
orti on 5 iR or Samile, sty 50 00 dlldes SRR B |
claimig V\@&Ftii‘)hnf’fa onto the outer periphery of which fishing line is wound, a skirt portion 4b

formed unitarily with the rear of the bobbin trunk portion 4a, and a front flange
portion 4c attached to the front of the bobbin trunk portion 4a. The bobbin trunk
portion 4a is a cylindrical member extending toward the outer peripheral side of the
cylindrical portion 30 of the rotor 3. The skirt portion 4b and the front flange portion
15  4c extend vertically and radially outward from either end of the bobbin trunk portion
4a. Thus, when fishing line is wound around the bobbin trunk portion 4a of the spool
4, the number of the winds of the fishing line becomes approximately the same across

the steps of the winds.

Configuration of Rotor Driving Mechanism

20 As shown in Figures 2 and 3, the rotor driving mechanism 5 includes a main
gear shaft 10, a main gear 11 and a pinion gear 12. The main gear 11 rotates together
with the main gear shaft 10, on which the handle 1 is mounted non-rotatably. The
pinion gear 12 meshes with the main gear 11. The pinion gear 12 is a hollow tubular
member made of metal. The pinion gear 12, which rotates when the handle is turned,

25  is pierced by the horizontally extending spool shaft 15. The middle and the rear of the
pinion gear 12 are supported rotatably with bearings 14a and 14b by the casing 2a.
The rotor 3 is mounted non-rotatably to the front end 12a of the pinion gear 12. The
bearing 14a on the front side is a ball bearing mounted to the inside of the rotation
support portion 27. The bearing 14b on the rear side is a brimmed bushing, as shown

30 in Figure 4, and is mounted to a bearing supporting portion 29 formed in the casing 2a.
The bearing supporting portion 29 has a stepped hole 29a formed therein, and the
bearing 14b is mounted on the larger-diameter side of the stepped hole. Thus, since

the bearing supporting portion 29 is formed with the stepped hole 29a, the wall
-10-



the fishing reel is a spinning reel, wth the first nenber being a handle
and a 20 rotor that is nounted rotatably to a reel unit, the rotor guiding
a fishing line by rotating in cooperation with rotation of the handle, the
rotor winding the fishing line to a spool that reciprocates back and forth
in cooperation wth rotation of the handle via an oscillating nmechani sm

havi ng t he Eﬁ%ﬁ :qeiz{p ! , i.d I e i .plon
gear to vvhiﬂ(?:1 t gej ro O?Jﬁagﬁ%{)bgﬁﬁ%rgﬂ%?r@ﬁ ot a?ggqey,mq%vlgr ’d%%(Il r%lﬁ%%elgle]gér
meshi ng w tshregetiraf therbegiéreg sypportingedrtion 20 cantlatinceasedaft of the handl e; said

driven gear is provjded on the rmgear; and the first gear portion neshes
with said pini oG f’?g%céqnlﬂ"%”ﬁﬁi”ﬂﬁof’eel, conprising: a handle; a reel

uni t that rotat gipky,sSURRY hechfith BaBdbRrcas HRE Yool 9taLRRAY fHPRARIRI at a
front of said reel unit; -17 a spool "arranged at a front of said rotor,

sai d rofor sppaighafty 1 2irf fespinsg td & rdatom efithobaralie peThp haatyorodf thahandipdad ; an
oscillati ngr mec.ha(rfi smthat, has a threaged shaft .and reciprocat.es %d spool
back and f SRPHIIRA L5 greillating meghanisy 6 X1a g PG TP ONFEAALSTTodh shaf t
that is 5 gRaph @dFigar&ad dnd hrigad ekt §§l@ﬂ4tin§5}n9&iéﬁfsmt6%9§ HitRehddd SRE&MANI sm
which transmts the rotation of said handlle to said oscillating nechanism

sai d power that anemangsi delave dhreageas shathdBaydi slifen 23i thitoiy shiftable framt angt gaes i n

cooperation, wi t;h sai ndl £, a,dual -.st ea in first r
por 11 on angiofel BRieda BRRA of iRl SRBRAAEHA 428 W0 Buite b iR
hel i caligt oot h gqae tiaesdedahbit 29 ivairbngedi phrdllel weth@epbol shaftd 5s EBsth @ndeaf
portion bei.ng arrang}gﬂdfgcoaxi ally with said first gear portion, said first

gear porti &1 radedshatk 2L grrirajatably supportnd hethecasimeniad bhe reapsad of diee

unitary ne ' &%ﬁr | iH&m@ [ tpooth

gear and aﬁﬂgzﬁega%ﬁ%gc%? ﬁgggg‘% obggg)%%%rg{r% Q‘t%lycs)n i n@ﬁgsstlg?\ﬁtéa Wgﬁlﬁl&?sam as

an ori ent awatirpoofiors a7 0which 9¢ fdrmegemrth egat iobnhe aasing2alr Thas) siygeroindic neshes
ear to rotate one of

with said second ar portion of said_ dyal-stepped., .
sai d rotor pamnso&ig[ ¢ 5a3ng ?atth%gwm&hﬁﬁwn%.ﬁa#héh bivall Mgthiewpy.db iset

forth ya c b@%ﬂ}l@ to 1AEEEHE “%lﬁ’gh% Bk ﬁmei@d.?lgg t%& SR B VBEAinI haflR iRk n?o_l%}ﬂgt hetic

resin. 11. "The spinning reel” as se Inclarm9, erel n-sal irst
gear porti &matidision, 4 grapye 2liaacfesre inteisectingaspirat eontodr ge formedrdn the. oér 12.
The spi nni ggri;ghee?z{l p%ls'tiosne(gf tLg Eﬁrgac{eg s(f\izlfxffi1 i2lin. %‘he\?@ae aenigTe 0 of the groove 21a is set
at 20 to 45 degrees. The lead angle 0 of the groove 21a is an angle given by the
following equation:
20 Lead angle 6 = arc cot(zD/L),
where D is the bottom diameter of the groove 21a and L is the lead of the threaded
shaft 21, which is the distance that groove advances in the shaft direction in a single
turn of the threaded shaft 21. When the lead angle 0 is less than 20 degrees, the wall
thickness between the grooves is small and the number of crossing points increases
25  which is not preferable. When the lead angle 0 is greater than 45 degrees, the
efficiency of converting rotational motion into linear motion is reduced, which is also
not preferable.
Referring to Figure 3, the slider 22 has a slider unit 48 and an engaging
member 49 that is enclosed in the slider unit 48. The slider unit 48 is guided parallel
30 to the spool shaft 15 by the guide shafts 47a and 47b. The engaging member 49 is
mounted rotatably in the slider unit 48, and the front end of the engaging member 49

meshes with the groove 21a of the threaded shaft 21.
-11-



said pinion gear is nade of nmetal, and said driven gear is made of a
synthetic resin. 13. The spinning reel as set forth in claim12, wherein 30
said second gear portion and said driven gear are straight-tooth gears. 14.
The spinning reel as set forth in claim9, wherein a nunber of teeth of
said pinion gear is |less than a nunber of teeth of said first -18 gear

portion, and a r&gp{*ﬁ: ur%f|03?8fﬁoWerSﬂjaﬂgﬁﬁ§9%%%haﬂfgﬁ1' on is less than a

nunmber - of teeth rrven gear e spinning reel as set forth
inclaimo, y\hermeg,oa;%} HaRG0006h HR8KanRY T1HA8 28380vin l}ﬂhg%'an& 9Qhf F9§a7 whose
orientation is substantially the sane as said fiIrst ortion uch that
M1 XZ1 ﬁspnghdchEto)ét}Zﬁmmnr@aMrserVMg assa driveogeagla dmblslbm)edfgesxalijth[at rst
gear portion,, K Z1 10 teeth of sai i rst r.portion, ais
o gl e ofhE Wi uiPnRBcion® 47 € ey eSrogButivghrebrof HpReeie it el
nmodul e of sid dhaseeppsll gRan3portion, Z1 is a nunber of teeth of said second

gear portion, B is an angle of the helical teeth of said second gear
portion. 15 - 19 The dual-stepped gear 13 is made of a synthetic resin such as a polyamide-

'( §\5@| ( 'S‘)e( ébgs;@énf%etlc rés?n or aA%Yyaceth f%%l ’f& é@-sté&%é(ﬁ geAar(13y 18 pr(gwdébéls % AC

} xsni d_Z] cgteadly cdidceletta ki adtstadxcaf qlad pﬁh@ra]gea] ta].ed] temben] he] dtlenlen] cal ca
] ca] ca] ca] ca] ca] %]aéca] cal caljca]cTal dWIOOVX

(1ol "%’ }k%tﬁ'il‘éﬂ a}ieafrcaq%d]ﬁcaﬁ gedr shafk é]%aq%@@] @éﬂ%&]%?@éﬂ%ﬁ]‘%‘]‘&é-] ca] cal
-k -k * -k + / /
;: ? ]88% ?J cfg %’ cg]]h%geg‘g‘i lgg]lg g%r&%ega ¢ %:hg]tca d] %‘3]‘?2] lcla ca ca] cg]

ca] ca] ca] caﬂ,m]oa‘a}]e:ﬁ)]aimhcmbp@-] peﬂtm]ﬂa]”ﬂa]scwhériﬁwk stiaft 13a, which is the
4b45n5{ 55%6%~66 E1777*

o St Atis.cd e falistepped gea Bajit aFenged abey tha fhrspded 24R2h &8 ca] cal
ca] cal ca] ¢l 6ohehaALAEhAN RBHERHS the FANEKT INMBICRTER W) _oaac3

f ff gAi j I ooa‘chegw] shafUPBe ad Supppded u&]tabl]yoa]t}mal]echuqlté]vweq bedring] 18athamltaia] caV] ¢

lor\t .bAI ~dl »
hony] GA] ol DR RO SRl ) b [ G PR 2P pcr) S BPER A (ERRIS cauj ca
] ca] caj ca] Ofhfvahfealis M adstr] T2 TRY dalRe ]pwd)gbe}maméaﬂgaaiddcahm} @edrsa] caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca Ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cal +~6|’~‘\{hw£b{29re IaF’lBIgN} st@meiﬁrb]e edljtecth eadc ]mfleea]w,lﬁ] féla]p@apcsfaral]i’ca] calc
aj ca N | RBK
x]sni ch] 22%’](‘: ?ﬁltﬁggh]%]af Pﬁ][f&]s ?@ ﬁcén ca] c[:ll]
ca] ca] cal cay ﬁ)axhe@hﬁﬁdrﬁﬁ]\ﬂﬂ]] uha]la ¢rediametar iedrO &'n(e) sﬂr‘allei-a%&te(r)gebr 0% & () -
10% & le%&() 10%&&}) 0%&() Sb|(p|K 10% & ()
10% & %3) 160pnged)cogsistp ity the Japeereipretey gepr 9 & driyengpar 1(@ isymade qfa

10% & (( 19y{‘{t§’etf<‘)reé: in, and is mounted non-rotatably to the front end of the threaded shaft 21.
When the dual-stepped gear 13 having these two gears 19 and 20 is used to

decelerate the rotation, deceleration can be done by a gear having a simple structure
and the spool 4 can be reciprocated front and rear at low speed. Therefore, it is not
25 necessary to use a special gear, and an increase in manufacturing cost can be
suppressed. In addition, the rotational axis of the dual-stepped gear 13 and the
rotational axes of the pinion gear 12 and the driven gear 16 can be arranged parallel to
each other, and consequently, machining precision can be easily ensured. Moreover,
because the dual-stepped gear 13 is arranged in the front portion of the casing 2a, it is
30 unnecessary to increase the width of the reel unit 2, even when deceleration is attained
by using the dual-stepped gear 13 having the larger-diameter gear 19, which requires a
relatively large space with respect to the width direction (left to right direction). Thus,

a compact reel is realized. In addition, the larger-diameter gear 19 has helical teeth
-12-
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Accordingly, the gear-down ratio, which is the ratio of the rotational speed of the
threaded shaft 21 to the rotational speed of the pinion gear 12, is: (1/2) x (5/15) = 1/6.
10 It is preferable that the reduction gear ratio is within the range of 1/4 to 1/24. If the
reduction gear ratio is greater than 1/4, the axial speed of the spool 4 becomes too fast
and the effect of densely packing the fishing line onto the spool 4 cannot be obtained
sufficiently. If it exceeds 1/24, the axial speed of the spool 4 becomes too slow and a
fishing line can be wound twice in one turn of the rotor 3, even with a thin fishing line.
15 It should be noted that Figures 7 through 9 are not meant to show actual numbers of
teeth of the gears.

When casting this spinning reel, the bail arm 45 is toppled from the line-
winding posture to the line-releasing posture. Then, the fishing rod is swung and the
tackle is cast out. Thus, fishing line is released in a helical fashion from the front end

20  of'the spool 4. At this time, because the fishing line is densely packed on the spool 4,
the releasing resistance is small.

When taking up the fishing line, the bail arm 45 is toppled into the line-
winding posture. This happens automatically by the functioning of a cam and a spring,
which are not shown in the drawings, when the handle 1 is rotated in the line-winding

25  direction. When the handle 1 is rotated in the line-winding direction, the rotational
force is transmitted via the main gear shaft 10 and the main gear 11 to the pinion gear
12. The rotational force transmitted to the pinion gear 12 is transmitted to the rotor 3
via the front portion 12a of the pinion gear 12, and the rotor 3 is rotated in the line-
winding direction.

30 Meanwhile, the dual-stepped gear 13 is rotated by the larger-diameter gear 19,
which meshes with the pinion gear 12, and the rotation is transmitted to the driven
gear 16 via the smaller-diameter gear 20. As a result, the threaded shaft 21 rotates at a

rotational speed of 1/6 of the rotational speed of the pinion gear 12 (the rotational
~13-
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10% & 8 - @ 1Y ch rpj:sgnﬁg\vggl the 4%'8%/%@ on the t@eaded sﬁLaf{ )21, Yec1proca es(lgacl( and
forth, guided by the guide shafts 47a and 47b. The fishing line guided by the bail arm

45 to the spool 4 is wound onto the bobbin trunk portion 4a of the spool 4, and the

5 fishing line is densely packed onto the spool 4. Thus, the fishing line is efficiently

wound onto the spool 4.

Other Embodiments

(a) In the foregoing embodiment, the smaller-diameter gear 20 is a straight-
tooth gear, but as shown in Figure 10, it may be configured by a helical-tooth gear
10 whose orientation is substantially the same as that of the larger-diameter 19. If this is
the case, in order for the mold to have a simple configuration, it is preferable that the
specifications of the gears 19 and 20 are defined in the following relationship:
M1 x Z1/sina = M2 x Z2/sinf,
where the normal module of the larger-diameter gear 19 is M1, the number of teeth
15  thereof is Z1, the helical tooth angle of the helical teeth thereof is o, the normal
module of the smaller-diameter gear 20 is M2, the number of teeth thereof is Z2, and
the helical tooth angle of the helical teeth thereof is f. With this configuration, the
leads of the two gears 19 and 20 match when they are detached from the metal mold
and the two gears 19 and 20 can be easily formed in a single metal mold. It should be
20  noted that, in this case, noise can be suppressed even when the dual-stepped gear is
not made of a synthetic resiri’but is formed of metal using metal molding such as die-
casting and sintering.
(b) In the foregoing, a front-drag type spinning reel was illustrated as an
example, but the present invention can also be applied to an oscillating mechanism in
25 arear-drag type spinning reel. If this is the case, the spool shaft is rotatably, but non-
movably with respect to the axis direction, connected with the slider. In addition, the
present invention can be applied to oscillating mechanisms in a lever-brake type
spinning reel and in an in-spool type spinning reel.
(c) In the foregoing, the gear shaft 13a is arranged above the worm gear 21,
30  but the gear shaft 13a may be arranged below the worm gear 21. If this 1s the case,
the width of the reel unit can be reduced.
(d) In the foregoing. a power transmission mechanism that transmits power to

the oscillating mechanism 6 was illustrated as an example, but the present invention
-14-



SF 10%& ()-f 100& ()-"10%& ()-f 10%& ()- 10%& ()-

, 109 () - 5n5{ 55%6~66dEdV7! s 109 ()- 109 ()-  10%& ()-|

109& () - S&L0Y& ()-1 109& ()-661777*88dEAV7! sS@9% 109& ()-# 109& () -

109& ()-f 109 ()-Y 109& ()- S@O% ()-89B::: +; ; dEAV7! s3 109%& ()- 2
109& ()-Y OL09%& ()-. 109& ()-, -#109%& ()-& 109& ()-;;"<v<<<<<' =yoeCl

S| X@ #1099 1 7 -
109 () - f5#10%%2) ?’?‘g g ?de@%ﬁ‘sfx%%’?&’i" ?# odwc' K% (5 TR 'y T8 006/ +

& () - #@eELoNEH & @evbn @ IHEDADILS i - dum@eam%rm ( ) qBBDXDEFFF} [9+C

10"/ 1 -#109% [/ & ()-m '/ -#109M M & / #1
#10% & () - s! a#lJcbﬁvaS&nt(lyvgrﬁJfawlﬁ 1@9#% m &%“alost‘?ppﬁé geafo%%l%f)

s" 10%H&’ L t y
Lo ko, et e@g%g;jﬁ,f%gw%&)mba 8y 40Ut the 1wo W
10~~! ~s3" 1pottiodSs Of thesmafl-]stw@tdsg&r (©Or blyxsaking vod-beeidnd peas -pottdHRv{th sBaight

109448 () - =QORR('T <M?10
10~~SH10%&! nir %@X%%?‘(‘ir trRasision devise A fisinedes When B §epL BATHIRbe () - 2
SVWWY YZ [\ agMidifRal teeth, it is possible to reduce the manufacturing cost while su%Fressm

10! a, & #109%65& ()-M 1, & #10%& () -M a, & #10%5& ()-M T, & #10% () |\% #109&
()-Z! k, #1090 1(1‘;spgpt‘1ve of their materials, whereas when the second gear portion has

WK a] A—r gt’-t ¢ A g‘ ggssiba(@d %ﬁgcé@{hg/rgm@ac@ﬁfglgo@éhﬁg su&@5s1n% i & () -
1 & #1098

10 10
10 by making the dual-stepped gear from a synthetic resin.

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
15 invention should be interpreted relative to a device equipped with the present
invention.

99 ¢

The terms of degree such as “substantially,” “about,” and “approximately” as
used herein mean a reasonable amount of deviation of the modified term such that the
end result is not significantly changed. These terms should be construed as including

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

This application claims priority to Japanese Patent Application No. 2002-
026848. The entire disclosure of Japanese Patent Application No. 2002-026848 is
hereby incorporated herein by reference.

25 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
description of the embodiments according to the present invention are provided for

30 illustration only, and not for the purpose of limiting the invention as defined by the

appended claims and their equivalents.
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& ()-100000q0 r dP10! @figkidgvec] pewdl@ismlissign device transmitting power from a
fs"10%: () _ﬁ!rgtsf:)t]étoa% el rglgr_rlll)érftg"alsgg/oqgﬁld(%émg'g in a fishing reel, comprising:
a drive gear that rotates in cooperation with the first rotatable member;

5 a dual-stepped gear having a first gear portion and a second gear portion, said
first gear portion having a helical-tooth gear and meshing with said drive gear, said
second gear portion being arranged coaxially with said first gear portion, said first
gear portion and said second gear portion being formed as a one-piece unitary
member, said second gear portion having either of a straight-tooth gear and a helical-

10  tooth gear whose orientation is substantially the same as an orientation of said first
gear portion; and
a driven gear that meshes with said second gear portion of said dual-stepped

gear to rotate the second member.

15 2. The fishing-reel power transmission device as set forth in claim 1,
wherein

said dual-stepped gear is made of a synthetic resin.

3. The fishing-reel power transmission device as set forth in claim 1,
20  wherein

said first gear portion has a larger diameter than said second gear portion.

4, The fishing-reel power transmission device as set forth in claim 1,
wherein
25 said drive gear is made of metal, and

said driven gear is made of a synthetic resin.

5. The fishing-reel power transmission device as set forth in claim 4,
wherein
30 said second gear portion and said driven gear are straight-tooth gears.
6. The fishing-reel power transmission device as set forth in claim 1,
wherein

-16-
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a number of teeth of said second gear portion is less than a number of teeth of

said driven gear.

7. The fishing-reel power transmission device as set forth in claim 1,
wherein

said second gear portion has a helical-tooth gear whose orientation is
substantially the same as said first gear portion, such that

10 M1 x Z1/sina = M2 x Z2/sinf

Where M1 is a normal module of said first gear portion, Z1 is a number of
teeth of said first gear portion, o is an angle of the helical teeth of said first gear
portion, M2 is a normal module of said second gear portion, Z1 is a number of teeth
of said second gear portion, 3 is an angle of the helical teeth of said second gear

15  portion.

8. The fishing-reel power transmission device as set forth in claim 1,
wherein
the fishing reel is a spinning reel, with the first member being a handle and a
20  rotor that is mounted rotatably to a reel unit, the rotor guiding a fishing line by
rotating in cooperation with rotation of the handle, the rotor winding the fishing line
to a spool that reciprocates back and forth in cooperation with rotation of the handle
via an oscillating mechanism having the second member being a worm gear,
said drive gear is a pinion gear to which the rotor is mounted non-rotatably,
25 said pinion gear meshing with a master gear provided on a rotation shaft of the
handle;
said driven gear is provided on the worm gear; and

the first gear portion meshes with said pinion gear.

30 9. A spinning reel, comprising:
a handle;
a reel unit that rotatably supports said handle;

a rotor rotatably supported at a front of said reel unit;
-17-
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a pinion gear that rotates in cooperation with said handle;
a dual-stepped gear having a first gear portion and a second gear portion, said
10  first gear portion having a helical-tooth gear and meshing with said drive gear, said
second gear portion being arranged coaxially with said first gear portion, said first
gear portion and said second gear portion being formed as a one-piece unitary
member, said second gear portion having one of a straight-tooth gear and a helical-
tooth gear whose orientation is substantially the same as an orientation of said first
15  gear portion; and
a driven gear that meshes with said second gear portion of said dual-stepped

gear to rotate one of said rotor and said oscillating mechanism.

10.  The spinning reel as set forth in claim 9, wherein

20 said dual-stepped gear is made of a synthetic resin.

11.  The spinning reel as set forth in claim 9, wherein

said first gear portion has a larger diameter than said second gear portion.

25 12.  The spinning reel as set forth in claim 9, wherein
said pinion gear is made of metal, and

said driven gear is made of a synthetic resin.

13.  The spinning reel as set forth in claim 12, wherein
30 said second gear portion and said driven gear are straight-tooth gears.
14.  The spinning reel as set forth in claim 9, wherein

a number of teeth of said pinion gear is less than a number of teeth of said first
-18-
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substantially the same as said first gear portion, such that
M1 x Z1/sina = M2 x Z2/sinf3
Where M1 is a normal module of said first gear portion, Z1 is a number of
10  teeth of said first gear portion, a is an angle of the helical teeth of said first gear
portion, M2 is a normal module of said second gear portion, Z1 is a number of teeth

of said second gear portion, B is an angle of the helical teeth of said second gear

portion.

15
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