»e3e2\ ($6T20SPI NNI NG REEL OSCI LLATI NG DEVI CE BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001 ] The present invention relates to a

spi nning-reel oscillating device. Mre specifically, the present invention
relates to a spinning-reel oscillating device for oscillating a spool that

is attached to a reel i .,hni ree rear in cooperation
with handl e rotation vi Iéﬂl‘@é’&g}‘%l;w Wﬁﬁi‘(ﬁ]ﬂrnﬁti on [0002] A
spi nni ng reel includes angggiidp@tNIYOFEBITAMSENGOS exanpl e of

spi nningreel oscillating device) for oscillating a spool front and rear in
cooperat iFeahd wf thie Iimeemtibe rot ation. Wth this type of oscr | | ati ng mechani sm
is kn | oy a, reductio ar in whic I I S ifted by a
ot ary g %or T dfsehe g B d)8 b ahitrlibafrl e Beit Ty Mk Fred by a
t hr eaded sﬁéwﬁctauarﬂhape@anﬁareahb@!reratesa) asﬂﬁ’zﬂhng'li‘ée%scﬂlfh@iﬂé]deWE fort hi's type of
reduction gear oscillating mechanism the spool is axially oscillated by
conver t i weciHeing 4 weal thmwemthd tne teet weit pf & saningtaebfreptandagadndi ngl y, the
speed of he 00l ch slower, thus, fishing line is
prone to §§5e§%hw d et@sr())ggl1 aPP"éJ'rHtha ur gl ass shape, whose ends expand,
rather tmBackdgroudi Bydmdohcal shape whose outer peripheral surface is
parallel to a spool, body. To address this issue, in order to w.nd fishing
line in d0WRdpe érsaglerngtreeian@wlqsrrarqseélrm@qtap@lmsm (oge gxmuRlaof sMBNPY known
Lo, X120 et B3GR PRASk MG SHBPRERRLG A LapERNRR i BpiRecd of
nonci rculratat@eam(thseypefcrfrosaﬂamg mechhamanasekmmxmnqddy patdtiomperi cati on

publi cati,on 52- 7887 reductiqn gear oscillatin machanr s o 0004]
The abovd ¥ ’i S%Iélsmgg%glaﬁ%shﬁ%eﬂ’a%@rﬁv%%F@Bé&“ F‘s‘%

el i ptic «BRal byd (RbMPshafBraRdid fRrallel irst elli pt| c gear which is
a non-ci rscul ar-gear 1s Sprovr ded oﬁlaehgﬁ% po-ghﬁx]% . The rotary cam i ncl udes
a second [e003] pt | Withethis thmnfrrgdltcaenIg;eartdselllahnng)mﬂclmfrﬁsvm&lmersljosl isguillyt o t hat

of the frrs Jih' ptrc ear second el |i ear LS arrang d to rresh
o th't ne opaad by Phner@Rmibbl AR fria rtliodFygent | 420
or t hogonaheddbfarfd Rl BB EN ehe/spobl'R ninlt skRFE@NHuE Hshidbilhe §esont &1 B es 90.

The slider engages the rotary cam and is axiall'y shifted.” A spool shaft is
nount ed tWpupi@ntl theepood in asheusgless shape weissecids exhenda sather thﬁme@tr on rel ative

to the sl ) t hat t onven 0 l.atin
mechani srr#r HECPH’% %ha E:con%)r %‘ﬁr&%&%ﬁefg{;‘s%gals Psﬂif%%é nae%ﬂ?"yé? 1&" %ﬁfré R p'? iC
gear s conMeidste, i0balet @IndtbFEe i0h shii deseeionn tylindrigalishhpertiienent of the

¢
slider, the speed of axial povenent of the spool c;giels not vary too nuch
rel at i ve PBvanfienali nomerio giially @s¢lptg laspoglsvhiler suppiepsing vsiatio ot Hy sPrete can

b d | °
convent s Sha AL BEAEeALIREhbk i fol b 1BHE LBl é%%ﬁé’%@mc,@a%g?ﬁ%rgrrcgﬁég%gssa ove
are ort haigaepﬁalr ekmpiampmdsennemﬁpawfmapplwaﬁaﬂr pultlicatien52-027387¢ amang | e

i nto axial , mvenent G(E:zIIJ the slider, thus the speed of axial novenment of the

‘spool doé‘%d"m}?ng%f)?s Biing RECHaBISEISi ve to the rotation of the handle.
However, rgoguge “PEe &B’éﬁe%Bﬁr‘zdﬁhbﬁal%@él[léuﬂ?fﬁ@cﬁaﬁﬁnlsﬁﬂﬁdmpbﬁir&%prlﬁc the
rotatron speed of the handle Is equal to the rotary cam For this reason,

t he spoolgeirs a asthnl dayn, esd i lslidgre d he first etligtiztgemewhichigghnepeiedlartdeer sf ore, t he

fishing | h d ontp th .0007], | f th
above. i PR e hegpl S I eRBEL Aok e Rl  ASPRS clintie e e sl osur e
that therge gxhSdrof avhigad eg t@ﬂlat Gﬂh@‘f?sﬁ cHRpe lfyeﬂg mebc&ﬂ@u@tﬁi deRBisdevi ce

t hat overcones the above descri bed problens of the conventional art. This
i nvent i or@naaandefgmhtvﬁﬂsthnéi@ﬁ ellipticigeatsiuch that (hsinmajer Btihbresroatss, which will

becone ap [ 0.4 killed . in the.ant fromt Oguie- SUMVARY
O THE | ROBRETIELS hOaEr B¥ery tf B pésdfe Bt B bl 8 SRERIE 5 b our e
a spi nni rEgigeekhcaseiry bamaaﬂleleman)esmﬁed aAlsbbcslasheftﬁsr @btnted ﬂﬂmagh@a‘r sbashi ng
line in a shape that is closer to a cylindrical shape. [0009] A

spi nni ng-® Beimuerable i the gxighdirecsionaelativh tedhe #idsrf i r st aspect of the
invention is for oscillating a spool front and rear as a handle of the-
spinning reel rotates. The spool is attached to a spool shaft in a reel
unit of the spinning reel. The oscillating device includes a bi-|obe first
non-circul ar gear rotatably nounted to.a rotational axis of the handle, a
rotary camrotatably nmounted in the reel unit so as to be parallel with the
first non-circular gear, and a slider nounted in the reel unit so as to be
novabl e in an axial direction of the spool shaft, the slider being nounted
to the spool shaft so as to be relatively imovable at |east in the axial
direction of the spool shaft, the slider including a cam groove that
engages the canrprotrusion The rotary canrrncludes a canrprotrusron

Y . a . 1 o




of the first and second non-circul ar gears neshes with a tooth
corresponding to a maximumtip dianeter of the other of the first and
second non-circular gears, the nunmber of teeth of the second non-circular
gear being greater than that of the first non-circular gear. [0010] This
spinning-reel oscil|lating device has the _first non-cirgular gear and the

I
second noP®i r cuindhe gasgthat tha copyentiongl essillsfing, meshanisn witgdhis COMIGTRING £ r st
non-circ . £ eTeTaENod! g6ather t by a
handl e, ? %@eﬁgﬁeemg%%wﬁ%ﬁ%&ggﬁ %‘%ﬁ%%wn .gfnd %bﬁg%mt r an%dgn'%ﬁhgﬁ%gt he
rotary canmotakiabmgwembe dfithestlidan thesspeahal axtal - nivemehbo! the spoo] ddserot vimy rot ary

camis rotated, the cam protrusi.on.thrusts the .camgroove, and then,the
ol der | o0k reabeds Mebption Shle napdle A3 garus Hb e Fisd pp 40BR vi & t he
spool shaf b shdpd cldieSto%ASRindSédSRagehe gearing down is achieved between the

first non-circular gear "and the second non-circul ar gear, the speed of
axi al no\eeRslt oWithtthe gbavgeonyventioos. comfigwratier ithd meshdetweapthe tWwaellipe of t he

fishing line. l.n addition, .,the bi-Jlobe first non:circul ar .gear d_t he
mui t1 - otSEaSeuBi ArcaisEPial e stV FRURH S5V ERaR o A Tepdlint

cor r es pongiah tholvembme kel ieMisRhéliReB bLixi méfndhe 6P1he sPeUIdebd fdtlvary gear
meshes with the tooth corresponding to the maxinumtip dianeter of the

first norfoemuelradativgda the rptationpbthe handls. Heveeven sincothettive eHintigaears iavee

brought 6. al IS iDlF OLM Yel BekbY SfEGUF HBANTPLAANE, BY JBYIdy] eyt he
angul ar veélocity of the sécond non-Tircular gear ring F{S ot ation, even
i f the fithistedsom-thd spool Braxfdigrostitihiad @sa pdlattvelinhipb spacdn@eleore Mat Gchihy .

[ 0011] A _spinni n%- reel oscillating device according to a second aspect of
the i nverdtieGAMs be Hghthe wopndgenta ghespepbol front and rear as a handl e of the
Spi nni ng I of,al:eS.- | é&hﬂ LR reel
unit of t[Rg@gpi nfﬁf‘ﬁg‘%f’géﬁf}’% ﬁgq{og%:l;ﬁf% inggg)e%l?%e:s@%?ﬂh es aﬁ?l?l?lsu? circul ar
gear r ot atimhisyrertbatriherd ekiztsan meetl &tr amnadpraveid sphirtgreelacitlbeng daviderthar nedi at e
gear unit rotatahQly. nmounted in the reel, unit; a rotary .camrotatabl

mount ed | FYCIRBIS? B120GHT Eesgab%@prp B P reaorEpniignakatt ks PPErt oo ?S¥g°§u| ar
gear; a Sthis‘ﬁ@éd U LR s WRI D BHeLRLeds N hick RilRBed 2B pARYBR tRodenkARdaX| al
direction of the spool shaft, the slider being nounted to the spool shaft
so as t o theant &ont thisalisclosurmpvabl e at | east in the axial direction of the

spool shaft, the slider inc j 3 engages the cam
protrusion. The internedi ati%n@?%m];@%econd circul ar gear
mounted i[0odg]e I RS anlBbjbotST tSpre@nbiveiic toghroWild A shififinbiréd bsdillakdy ar and
meshing wth the first circul ar gear, the nunber of teeth of the second
circul ar dgsige toEcHHatg tight winding-of tishing lise in aehdnertbat igplosaitap cyléndiicabhnd a

bi -1 obe fs’hélget non-ci rcul ar gear nounted concentrically with the second
circular 'gear, the nunber of -3 teeth of the second circul ar gear being
gr eat er t[beg9]t hatAd@hnﬁl!@ra‘e'l gﬁ:ﬁll&ﬁhg@ﬁti&i ag@eding Wfifwlhgfeyt ofﬁm invedtivdeis ? cam
protrusion protruding in a direction that is parallel .to the_rotatjona
axi s, anéoaow{aﬁmg peBeoldeud aed rFanat? h@\ﬁea?f @@aﬁ»mﬂ% feed Botatss.¢ e ?R@@i Syni t

such that tﬁcﬁeﬂqglasg&fl_rsﬁa?ﬂ? Qiééﬁthoﬂth@'hﬂ%g'rﬁélp ik ﬂgﬁﬂﬁfn[g(}fevfég?n. deshe -
first and second noncircular gears nmeshies wth a tooth corresponding to a
maxi mum td lg-ldbafiet son-cifrculdrezeat tfoeatatd§ niduatefiito atroatiohad exisod thedrandley zul ar
gears. [00]2] Wth this spinping-reel .oscillating, device, en the first
circul ar &Y ©318 r‘r“tﬁﬁag]ltyéﬁo ed_;l ?-,{ﬂeg?m{ e BIPQgﬂlﬁf‘ﬁltﬁ(g}ﬁ §¥rw§]t %‘f‘%’dﬁa&pm,
and then Jhansitied dQmtdiEnithd REIMBH @ & 1988 mdablk ih Bk SkiaNdifcEORBE iRt | on of

the first circular gear and the second circul ar gear, the second circular
gear havispgolshgftcthe elidanbaingmaintaddtetthe spbhbshaft satas dmbofelathvsly immoovabls ait e

gear unit, is.transmtted fr the first. non:circul.ar gear to t second

non- i rcurat B8 AR e linie® MeePpothel AL dtdifea Shmte ot ary. cam
i s rotat eghgagdi@hd e prodiukien] The tdthtySdatn TbRIdEPIT A PR IsioaHotritBAg tnhe sl i der
is axially oscillated. Thus, the spool is axially oscillated via the spool

shaf t . | rdiregtien thatis pamillgbie theeotefianal ads.dodes muwtidebs sepert me-gleaerigsar f i r st
circul ar [ h n i.rcgular r..th f . I venment
o " the. s RePEnb i1 GRHFORA ftcibodcotpionaind o SRAE P hISH RGN ne.
In addition, the bi-Iobe non-circular gear and the nulti-| obe second
non-circul ar gear are arranged so that 4he tooth corresponding to the
mnimumtip dianmeter of one of the first and second noncircul ar gears
meshes with the tooth corresponding to the maximumtip di aneter of the
other of the first and second non-circul ar gears. Therefore, the novenent
of the slider can be brought close to a uniformvelocity rectilinear notion
by nodi fying the angular velocity of the second non-circul ar gear during
its rotation, even when the first noncircular gear rotates at a uniform

F A/l o~ ~ . 1 o, .




-5 spool shaft, converting neans for converting rotations of the handle
to oscillating novenents of the slider, gear reduction neans for
transmtting the rotation of the handle to the converting nmeans while
reducing a rotational speed, and speed control nmeans for controlling the
speed of e oscillating noyenents of the slider., [0020] Preferably, in the
spi nni pgpf{@l@fﬁw@ﬂ!w AGIEETHIERETHS IRENCE Aith I9HEOMeSRORENgiREd cont r ol
means i Neldfigm %igmiarhagﬁoffthf §thef SEEsCE%@EeoBﬁ?ﬁoﬁ-ei «%ﬂﬁ%e&s?&%%ﬁfﬁef 0 a
rotational axis of the handle, and a second nufti-Ilobe non-circular gear

r ot at abl pf teethnifebe $acondeon-eiedularrgetr xihgtehtat than flmo vhthe dirstempaidilag to a

m ni rrumtiEH_ di aneter of one of the first and second non-circul ar gears
nmeshes wetH- a tooth corresponding to a maxi numtip dianeter of the other of
the firsqo@ng sergyshin@fpréd o8kt foe HaQ AR Yirkt AOnShiRUAP bYar abd thehe

spi nni ng-reel oscill’ating device of the third aspect, the gear reduction
means i n&¢agidsonrchiulpograr fhat bas mgmatet monberof testhy thaw thetfirsi nonrmigntae gearo a

rotation axi,s of the handl and. a s nd ufti sl obe,.non-¢ci rcul ar ,gear
ot at abl 3 PG HERans fF PP Pl it s TRERADYIA TRy e e PRSP it S kel e
t he nunmbdowsf arddaBétirefsniitial e Q@BmGhfouph &e fpeBmdletdd dhaidcalar t han t hat
of the first non-circular gear. [0022] Alternatively, in the spinning-reel

osci | | at igAys-d&headheyotaryicamtis rajated taeeam predrugion thineld therjapremeeeh and ncl udes a
Pirst o R AL aRRRE dPHR! AN TRLE td BBl 1AL RAAaBX W E sidipliandl e
and a second circular gear rotatably no Nted Tt RE“Feel "unit and neshi ng
t he firstn this caseainegelrs geatihg downtieschidvetl @etween thet fivet mecciraligeatdndnhgear
bei ng greater, than that of the first circular gear, Preferably, in the

spi nni ngSFROB NESEITEYIAE 293y theiReed of prial mpwaRent aﬁ%@lld%a@-i hRip fredlatgs

bi -1 0be H%nﬂﬁ%‘cﬁ'tﬁ&ﬂékﬂﬁg ﬂﬁ@rxnm'apﬁfboﬁgthe ‘Bﬂﬁﬁ:@tﬂrft%hldmﬁfﬁ} gee&faﬁ%aﬁcond
circular gear, and a second nufti-Ilobe non-circular gear rotatably nounted
in the resltidobesesorsindnkatcuber geatane amarged po it thg toath@onespondime té thedi anet er
of one of .the first and ond non-circul ar gears neshes wi,th a tooth

Qor e oM &P Sarasien A RS Te5oR Bepat BB EoR S YERBRBIRe (R {i st and
second nePrr&dpbRdhgko BRMSimbPmaldiahkkr of helh rr%ﬁlc!i}‘ahllaﬁ%é&e rhaeford,ltRd 1 N9
device of the third aspect, the converting nmeans includes a cam groove
provi ded maverigatssif theeslidameingerbsoughy taoamost wraformtvetogity aentibiopargnetimababl y

nmounted in the reel unit and ingluding a camprotrusi.on.that .engages the
cam or oot i verifly oD SeCh e et Bl AR i ARG L " e
gearing d@firsi Sord€ifduiar@eaieta@en atuftfofr hegulsd veldditgl gear and the second
circul ar &@"’iﬁ-’ the speed of axial novenent of the slider is |low Thjis

g

facilitat hd spinaingrigel avsilabue deviehecepidingioe sseond apect of theinggntigear and

the nmul ti.- . Wy rr

cor r esporiiine AAF e spBdl bl ol b o0 Ren i G BTS20 AR FrbBHA o,
meshes wiid dttazhédiotaspool shaf o a téch gnit of tHeapithidgnieeh tTihe odeitinwigedevide t he fir st
non-circuyl ar,gear. Therefore, the novenent of fhe slider can_be brought
near to énﬁvﬁegéﬁrwwc eyarrr‘éfé%abﬁi wauricdn 2 wiatspal axs %ﬁ%ﬁmﬁleséﬁgm ar

vel 00l Uy ibehdfnd SERNIOARBI AbbAEd BPRE (MRS, loby ERNALEORIAKERED the

case of uniform angul ar ve ity nmotion o non-ci r ar gear.

[ 0024] Tlhethe regldingtshes toly paral] wWitdhe fies noaspedasgand: ddvambagfed imthet he

present invention will becone apparent to those skill.ed in.the.art fromthe

PO T owi ndPaRa s BatiiempTing it Al anect Dt spodbiatin i ARt ¢ ne

annexed GhliAMKJALS 1théjé£%61 MBS0 B B RIAiRAyERBABRM: 1kt thhike ifIsBREtion

i nvention. [Oozgﬂlﬂh%l EF DESCRI PTI ON OF THE DRAW NGS [ 0026] Referri gg now t o
ne

the attacht spe sthoslidsn incdeding a pemigrafvetthitsngagey iheadantprotusionr dhe [ 0027]
Figure 1.is a gcross-sectignal side view a spinning.reel in accordance wth
 firer SRR PR kiR gh olofh e el SERRE

parallel with the first circular and meshing with the first circular gear, the number of teeth

of the second circular gear being greater than that of the first circular gear, and a bi-lobe

first non-circular gear mounted concentrically with the second circular gear, the number of
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[0028] Figure 2 is a cross-sectional view of the spinning reel in
accordance with the first enbodi nent of the present invention, viewed al ong
the line Il-11 in Figure 1; [0029] Figure 3 is an enlarged cross-sectional
view of an oscillating mechanismin accordance with the first enbodi nent of

the present, ipyention;.[0030 igure 4 is a crgss-sectiopal vi of the
spi nni ng t?@éléppﬁ\(lﬁ S%@&@FHQ@&%@%F@%%&F%@_W& it cifgilar gearpridgent

| nvent i oRoMEuRdinglaBga bdE Pkdﬁaﬁioh rbt¥adifly i Hdidectib B3k s Jakdl & Be! S @
schematic vi'‘ew show ng position rel ationship anong a first non circular
gear, a motatonal esim andd raukiHiotie second next-tioenlaxf gehmousted id the ireed) unig sdini sm i n
accordanccﬁeévm' t%k{ the first gnbodi.ment .of.th% pcfesen{. i vent‘idon; 0032]

Fi gure 6 1% A4OURFEREPPRIDE S SHOMUTY P diamarssof FBr at th AE¥iapd STORY 90T v st
non ci r cigirdfilaffaks mdshed Wathya 168¢R RREsRNalncds b nhdkiniBhi tR difhefePsf B8 6ibkt ating

mechani smin accordance with the first enmbodi ment of the present invention;
[ 0033] Fiodjitreelirpt ang sgcansnomeaiicelay geats.showi ng position rel ati onship anong a

first nongisul ag.. r,..arotary cam.and a_ slider, i tion of .th

osci | | at M0 Hmcn ifSRlsspbltt s BMRE R e WiER o Bt il aboedh R
present ibywahileNthe bandle rét@ficis kgl dews, drfdl therSERASHRfECothe MG hodiatg
position relationship among a first_noncircular 3ear, a rotary camand a

slider i recapiniighroveh arrembination af thedirptecitgnlar seariand shecseondrawular gear he fir st
enbodi ne f < i.Qn: 211 Fi | qﬁn Wi ng
rel ati ong ?ogldﬁtgjtaﬁeag%&?\§$%???g téérr 3‘@5’%‘0%%% g%gﬁagﬁ%r*%ﬂg%g{ts I g{%lr&ost r oke
i N accor gaacmivis trhandoieted ifioat the fipadioneiculaf gédan eo theasainkl nonveetiiadgear| Hd36]
Figure 10,is_an enl arged crgss _cthj%onal view of an_oscillating chani sm

-Se

i n accor dBCES HFTRI casia EofAtEde NHd the FRTATY [comdy Fotpied the cam Prorugiol dRUNSt i ¢

Vi ew corr. 1 t 1 AON: it dq0 l.al | [ep: ng a first
non- ci rcﬁ?ﬁg gra ?e’aaﬂgglglﬁglggfgdnﬁ gé;%é 1%1&5%?%%?&% nr'l‘h‘ir%%tt?%’%ﬁgf Eta%%aa@i scillating
mechani smstitlatad vtrtiamem] whath farthialchss; siatethe ghardtigdown sarhiofed beeweametbent

i nvention; [003 Fiqure 12 is, a schematjc view_corresponding, to,Figure 6
ot g b iRt et ard TraRrarisnbr SOR, (e sherShiaid HEARAOREId SBng Jur S O,
and a S| lgigér & MIUTh9Rachftalct BpRSOinbIraldrg AREAARIS ThiaNdRGROREBAKA v LN t he

alternate enbodi nent (a) of the present invention; [0039] Figure 13 is a
schenat i gronicanauled gvas opd Higi migltitlobFsegandnan-cinelrragaparsiatiangedrselthatitims hi p

anong a f.r.st n-ch.rcul ar ar. a. rotary cama slider in notion of the
osci 11 ot iheiRsalRbRRARE 5 2k B Phm B iR AP IRt e AR | (5 o

t he pr eseafculanyeind meshes MdBE tdotigtireespdndise ® the hRRBihE tipi dahaer sfeBpondi ng
to Figure 8 sgav&\nf%g posi ti %rr%rel_ati@?nshl p@ﬁlrm%g %aél rst non-ﬁﬁ‘: ri:f_ﬁl ar gear,
a rotary ®kgno stigndfeeondmonrifcylar gears.nEhesgiore, (the mavemek 198 theshidpnpan

accor dan 1 I . [Eiag (), I £ ntion,;

[ 0041] Fﬁ%u%&é&hl%ge%ég%p gvg?_re S%n I %%r rﬁ%tlcg{%%gd@@%% arllfé rel ati onship
bet ween neivcty b€ tHeaec@@atonratcatar gealdusing lite raéintors levelewhat thelestinonaccor dance
with the alternate enbodi nent (a) g;gt he, present invention; [0042] Figure

(
16 is a &1‘83]?!5%”6??%@5Pt§/% 8t angH B]PFﬂlW-ng reel in accordance with a
modi fi ed pecAnd pRARQEbIFERIhOpikiRg RER S &I ati R de QBeor@E the second aspect

of the invention, the number of the second non-circular gear is greater than the first non-

circular gear. In this case, the gearing down is achieved also by mesh between the fist and
second non-circular gears. Thus, this can further facilitate tight winding of the fishing line.
[0014]  Preferably, in any of the above described the spinning-reel oscillating device,
the second non-circular gear is a quad-lobe or penta-lobe non-circular gear. In this case,
since the number of lobes of the two non-circular gears is different from each other, the

gearing down is achieved by varying the number of teeth of the second non-circular gear.



[0043] Figure 17 is a cross-sectional view of the spinning reel in
accordance with a still another enbodi nent of the present invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS _8  [0044] Sel ected
enbodi nents of the present invention will now be explained with reference

i sel os BNSISE Pictertil bk oF BeeBPT AR EHEa e ShEnBaat Pl ek

present lléh\éﬁ&e! Shfift RER¥rERSt Jeof arld thb' §éc!oﬁ& hQﬁLcHE'Jer gb@jdlsg%vﬂ&{ withe
purpose of limting the invention as defined by the appende | ai s and

their equirstahashittieat Il[ld)@ﬂ@]thﬂs)ﬁhmmsmndﬁmgurmaxlmm mmimymrigediametedr di ng
t f t .enb d i .brake, t f
0, L 3 RS e ol BB SRl VR G e RSB BIRERER
first axipartiuladphsde (b gha%@fi@lﬂhﬁih th@tdoﬁ'ﬁccfrte%ﬁ(bﬂiﬁhg 18Ghe haLinfPh HE dnghetael

is

includes a reel unit that includes a handle I, a rotor 3t

r ot at abl yneshespwith ey tapibsorresponding se thexniginumitipdismetan bamsmgcshe 6tst w4k eel
it 2, hat fr tor 3
ond ar outd0ah: chPRfeebikRiant 3 e 3RE0E G-t e Sifig RN Ll ddfel SO0 %

synt het i ¢hd 88t marlf Bprevdetdia todih eoﬂe@bn&mg to Beindimdesipdiagtieachornf

portion 2c that extends fromthe front to the rear of the reel unit 2 and

i s mount de 1Bt fbseepidmonyciradpr sgatsed adgoth sorerpendise in SpEYBENHRTR a gap
bet ween tfie, n tion
2b t hat connéeglteéftﬂﬁg%g%%atgﬁﬁe%tgﬁ %%%c%ﬁ%ﬁ&ggﬁ %@8{ ('g'g r é%ﬁ“%g‘%g’ %édsﬁgﬁg%; eel
body 2a |twolfustenarkmcaﬂm>slmmah¢t3nro mnmudmlgeansanapmdkarphmaspace t hat opens

to t he si The_o ng is c nmenber 2d (se Fi res 2 and
A cyﬂﬁﬁlé’]. Pregﬁr?%l&%ﬁeﬁw PV°2 ESPQL??gtE}HF@WS r?ﬂ(@ssuﬁ ®he reel
body 2a. tﬁéleeﬁﬁﬁ@ﬁwaed@ﬂﬂe@ec%ﬁd'n%arm’%ﬂda ea%eé al?éi‘x@d b HEEsst an

attachnment flange. [0047] A rotor drive nechahism5 | ever brake
mechani smak. lmtlnsmsesthe; twcanomgrmrgamssan Pe ¢amly pemanmcem@fpameﬂ@sm |l ati ng

mechani s are I QVi ded | t he eeI he rator. dri chanism5
serves t ﬂg # HENGP dpe sgcop lela"’fke &‘%5?62@1—{%% HP?W%Oggﬁﬁﬁgapg control
the rot atslaétihdq{onfdi’icﬁrar eelrglvdh&% thé ffo RdrAYirQilr deb@\HedsE &itltiach GtHePBanndnd t he
oscillating nmechanism 7 reciprocally noves the spool 4 forward and backward
via the sll]§ odtweshaft 8. [0048] The rotor 3 is, for exanple, nade of a
synthetl |n I Y. nit 2.
The rot or | ncl g£ g%@%l?tml a?ﬂ%rf m:%a bQ%%%I Slggiﬁgd?ﬁlg Bg&éﬁg% Q °S§1ﬁ3t11; %éﬁllé;ehd a

second arthe el wit @rpr@sh&ecawttam@gboeﬁ@mkseamm ptdrekiatdnadapeedab 8es of the
cylindrical portion 3a, A reverse rofation check concave/convex menber 42
havi ng a meHke orthe riptiosal axis of the handle ﬁmaméemﬂ%eﬁmy‘ewb fyst _Qiy f ace at
the front i i 1h tation
check co nc?&@fa# %o n\}szglg%d%% V&l&}z&%h ngaf% ‘a e%)ﬂfsg Sg&nﬁaandoiﬁg ﬂ{ mlgd/yﬁéﬁ(g ta%eﬁ for

t ransm t tponggiohéesuchtthdtivdren dlie ﬁj&eaﬂcbsteomndanomcﬁdmmgeme apdl the-marterdienreati on t o
the | ever brak chapi sm 6 oss 3f with a . through hole 3e is forned in
the cent r&f %fle.'{ﬁ%rea unhwith (R irshgeqond pngrthe H%r%e%ﬁa?mgalg% R19 30, The
spool s h%foheﬁ)o%fi 0 &mhﬁnneiﬁaﬁp éam(ee@a%ﬂet}%é fte aad R258d héH-Sir@ffart he

t hr ough hol e “3e. pivotable bail arm9 is provided between the fore end of
t he fir stgearsrs Sigskaddvithhe tfoth eoreaspomsling togthe ewaimolura tip d3amet tsﬂ’thmgthbwfe is

i ded th | .4 by. baij | 9. 0049
O’ or Cdheitshind B28nd o utldr iy 17 B Gse LN EIS B i el SR
3b and t e 5e6ANGnRdark, i HPotbIOto &jusTie SROR-droufur dessadabl y and

non-rotatably nmounted to the fore end of the spool shaft 8 extending from
t he frontPartisuigieotetienal phasgg t he axis X. The spool 4 has a cylindrical

bobbin 4 und in n r. i cal
okirt 2 O A it b R R ReliZe WRitRe % ¢ BERGRA TR R imfopuiph Y

| ar ge- di &bemmeftﬂhgratspﬁdﬂ&’ftge aAc redn hd @hdrde dxheepiniing ed] etafes.0Mhe svd] &f t he
bobbi n 4a. [0050] The rotor drive nechanismb5 includes a master gear 11

with a nedeeheddeaspeslshatt m ¢ rel writ of e spianing seRt e ofFillafing %muec hydpstt 10
ont o whi es with
he mast o eee GRS dinded 8 (2RO SaaTEs o B RO, BRRb b e IEREZS o by
the reel unit 2. The pinion gear 12 is a holl ow tubul ar nenber and t he
spool shaft 8 passes through the centers of the pinion gear 12. A front
portion 12a of the pinion gear 12 passes through the through hole 3e of the
rotor 3 and extends toward the spool 4. The rotor 3 is non-rotatably
fastened to the pinion gear 12 at the front portion 12a by a nut 13. The
pinion gear 12 is rotatively supported on the reel unit 2 by bearings 1l4a
and 14b at the front and the center of the reel unit 2. The front bearing
14a |s nDunted onto the |nner perlpheral surface of t he attachnent nenber
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switch between the predeterm ned brake state and a brake-rel eased state.
The soundi ng nmechani sm 65 i ssues sound due to the reverse rotation of the
rotor 3. [0052] CONFI GURATI ON OF THE OSCI LLATI NG MECHANI SM [ 0053] The
oscillating nechanism?7 is, as indicated in Figure 3 and Figure 4, a device

t hat reci Erchetdgs t he .spool shaft 8 fixedly su%ﬁogte at the .center of the
spool 4 iFROYR fPﬁYerH?. BEERORT CYB e HR A 1RO e %‘_ﬁﬁﬁ%?o %‘ql_ e sane
di recti ofnovEiRnAFhd Hdeh) Qe iPEMARIOA Mehnk ﬂﬁ'd&ﬁ&ﬁju%%)mé k@B bff tRE handle

non-circul ar gear 15 rotating about the handle shatt 10, a rotary cam 16

W th a sde8rdonuertiog meahawhijemdudtg ametgtione spiet hardrspedd ecatrohmearsifocul ar
gear 15, and sl.ider 17 unted. to the reel. body, 2a so as to be novable in
the front™ tﬁ%lﬁﬂ%bf SBF?%%fttH%RS.CﬂFBg’@gJTWFH?“%ﬂQI%ﬂ “circular gear | 5is a
bi - | obe qbbINt | CPREFEBIW ihihd SindiRetdd] oéPMatRsIPIcE of HRGhikd hspectN@R-spéddcul ar
gear 15 is nounted to the handl e shaft 10, and is spaced froma naster gear
11. The residrmepasincludes g birkaberfstaroatdirculas geartirotatably mpented tosa rowsienkl cul ar
gear 15. | op-cl e ean 15 apd 1he nast ear .1d1. can_b
Pormed | AR PngRBits (B e Bicpn il B B0 BhL BRIl dinRERE e

menber, amit sush tatntoeth ¢@rdspendigelo xatiymia thodiasefepobéne ofithd ARt gndabout an
axis that is parallel to the first non-circul ar_gear 15. Mre specifically,

the rot asgeagdmonsiscular geass meshes vathra ©ath eorrespendingdn fePXIZHEY P Sipmelghi ch

pr ot rude | EST utface dn.parallel wth the master gear
shaf t 11%5%}%26{251 rrc]))\‘?;t\./nﬂlll n ki gusree ii.n@héirot gregrs'cam 16 includes the second

non- ci r cyD@t1] geaPreffiablfy annedspimih frecod uicdilatingrdepiee oy tHetikiré adpeciatiet ggacol ummar
cam protrusian 16b pr ot r.udi n.an axial direction that is parallel to the
mast or gésuchiafeandingludes bislohp 75t apn-CHEHIAT BT fo{EALE JRRIISR ACPRERNr | gear

16a is grRatdihd DAl Bt a cohd ﬁm{lﬂi-%@&e A CllaE géﬁ&oﬁﬁﬁry thountdd'f 6 FRpd

noncircul ar gear 1l6a is a penta-lobe non-circufar gear ' wmth 25 teeth, for

exanpl e. Tiand swshidg thenfitst neutisgulgegear, leanunsbea of wathed thosdchad nen-tiooddr
corresponding.to the nlggl?nt ig.%:arreter of the second non-circul ar gear
16a meshéS™\ 65 P é‘ﬁ i) :I}?_B'Ctlr&ultaﬁ_ge%xi numtip dianeter of the
first nOf{menglﬂ Alte@@fvel}In thesphttGhd-tRNoscliting delice bEtheIRied SpR¥NtHen t he

rotary cam 16 as  shown in Figure 3 show the position corresponding to the
maxi num tEeRr 1gilegtionaneant gebeles Fiestsirceler gery rotaeblydeeundedierrertasionalgxissnh

Dody. oa - o BAARCLRG. KBl B ALAULH R Hourliha s RUPBRL (it Be 0 ¢
The sl i ddrstlcfrcular getirddd numbeihes taeth af tidi seesid drrubf gédr e tatdPtharlthat ofa

support strﬁct ure including a_ guide shaft 20 nounted to the reel body 2a so
as to be bl regulargenn Prelsarhly.dp g spgningrecel essillating deyice.Hbe spedroniit 8
I's nount : ) =T i Yoo A i al

directi oﬁgevah?hﬁc@%l??l?g?g%@@%gmcg&%ﬁg%%d@9i ¢ iﬂe }é%%h%arﬂ ovtélp%g’éécﬁlgl udes a
first camishlet gda?gndehsecdndemtinidbe hbm-oitghiat gvar ceattidy niduditeiganiad teyl dawar d
opposi te di r@gté%r%@lrel ative to the front-rear directio and second and

third carfis COTEFSRONMING O R indmumAtip diageter ghoned fQé fizst ae%%ﬁcep t 17b
and ext enfnl Mafaf ot R HENG R dorRBSbrdlE: bW nSRRuELLS 8SRRE Y&y, as

shown in Figure 5° The bottomend of the cam groove 17a 1s positioned nore
| ef t war d otirayof thedirsioandeeccdtrivarcitchiar gepsend 2 is positioned rightward as
shown in Figu 5. . Mre specificall. t he second cam sl ot 17c extends
cownvar arg PRl oY RSt P Talie rvics SEBRRSIERPIH e ook Bt ¢ om
end Q 1 ahdfdesa @i @ebiOprob iRl i theQliERABANALAPcANELS caffdingd. The
third camslot 17d upwardly extends fromthe upper end of the first cam

sl ot 17b retatsbly mn@ntatﬁ) e ireeh unih and inslugingoerom afotrusiontibat spgages dhesfam 8, and

t hen for\/%&g\}y extends toward the top end @ defining a curve. In Figure 5,
the left $hand slide is the forward direction of the reel, while the right
hand si dg0028]t he Acedating 6 afbthecdsheu oOthetieentiog] sindeGAS 8¢ariy dowiisng t he cam
groove 1l7a_ in the above shape, it i ossible to offset the timngs at

1t is ]
whi ch théwhlﬂs?ﬁb%@fk@ﬁﬁfﬁﬁ&%@%ﬁ%ﬁf@ﬂgﬂmss@m aircplok gea5 the ypeedadiariaht i on of
the slid D . : i t |
reaches. 113 ok Fr EESENR, I TS AR Rks MNRLEE, SATAIA o8 R 1R
protrusion 16b reaches its front and rear end positions when the rotational
angle is 675 and 225, as seen in Figu[Q§_5 and 7. However, as seen in
Figure 9, the reference position P, which is the front-rear center of the
cam groove 17a of the slider 17, reaches its front and rear end positions
when the rotational angle is greater than 675 and 225, respectively. [0059]
Additionally, as shown in the O position of Figure 5, the cam protrusion
16b comes directly above and directly under the attachnent shaft 2f at
positions that are deviated in the left-right direction fromthe md

) Y M o, Y b1 N " Y



[0060] In this case, since the gearing down is achieved between the first
non-circul ar gear 15 and the second non-circul ar gear 16a, the speed of

axi al movenent of the slider 17 is slow. This allows tight w nding of the
fishing line. In addition, the bi-lobe first noncircul ar gear 15 and the
mul ti-I obe second non-circul ar gear 16 are arranged sqQ that the tooth

cor r esporfFHigr 86T AR '%@ﬂﬂb%%ﬂf&ﬁ%&%@l&i@f%%@é@%ﬁ A B8Rl ar gear
16a nesh%nwohdﬁlg% Hﬁ%ﬁixﬁ%r@sﬁé}ﬂ&bp&v\tﬁ@s&%ﬁd LA el feas e of the
first non-circular gear 15. Therefore, when the first noh-circular gear 15
rot at es dooth coméspondmg hyihe anaxirelundist diameteeofthg s mon-elrodat geanf Thdrefosecond
non-circy] ar gear .1 changes .during its rotation. Thus, the slider. 17 can
Tove. | | ndds mgPSiRengcR Sl b b bt & LB v pel b SRR e ot g
bot t om pagtihtiisofRdulaP felbEiQNf (ROSEOERhoR BRI JehOf @i it rBRitI6A BV 1altha!Si On
16b are offset fromthe front and rear end position, and the md position
of the stepsskad wiformengulanieatocity mationi aftthofirsphon-piecudpaasar. of the slider 17 at

the top ott an he f.raont. and rear  en f the m protrusi on 16b
can ber ddliled TP e B AR LSl SR fanhS SIF BeRbler ove

| i near| y imidnfioR willbE&i8 Apheat foythodeQRAlkdlin GRERATHMhMNNFMNCRIANIOF THE
REEL [0062] Wen casting, the fishernman trips the bail arm9 into the

| i ne- pl aylessuiprtignsvhick talin ia cpauasting witletheijaghexed drawiagnidissloserca prgéraseds | nger |
and t hen i i J . [0063] When fishing line is to be wound
onto the e%%%%kﬂ%tof?%%%%eﬁ%?#&m%wr ned to the line-retrieving posture
side. In[06lY stBREF DESARIATIONOMEHEI BRAWINGSe |ine-retrieving direction
transmt (t)ﬂsj rot.ati onal foorﬁ%e to.the pinion gear 12 via.the handl e shaft
10 and t HB%4Rdst eRelgaie now torikg aftarhad dErndney which iopumast ot @k a@ake pi ni on
gear 12 igsddsapsmtted to the rotor 3 via the front portion 12a of the

pi ni on gear 12. [0064] On the other hand, the rotary cam 16 is rotated by

t he secord03¥dn- cFigord Ais agmrass-seGagnalkiide hicwes fresning tdel iheechidande widima €irstcul ar

gear 15, as the er gear. 11 rotates. This rotation is transmtted to the
slider lf“%d{rﬂ@r{ggfheﬁgﬁe}l VOHo86h. Consequently, the sli der 17
reci procgbgmial opgutd®isaxdrdssXebfiodal fied G ehe %5]?%’;1{1% feel IPRE8INafE 0N 8 FheD- 8 Show

the function of the first non-circular gear he rotary cam 16 and the
slider 17irstRmghodihengof s preesnt nentiont wichved alonghasknedt-1T ndigerednd

non-circ eaf. 16a, and the axial position of. the slider 17 in sequence
ne"the 1 @10 Eieht A colleide i PR fv{e et ol B 1 S
embodi meniccortifiReitDRE fiodt chtRlifinei of e prdset intaftiohf cul ar gear 15 is 10,
whil e the nunber _of teeth of the second non-circul ar gear 16a is 25.
Accor di ndP930lwheRigure s m@asscicciéenahvicyerirtha spipwing reed imggordance Wikl Higd
non-circ - L R 5.8, L
repr esentﬂsrgt[%ng%gggl %%%5%%12%@%9{1’%%@?%&28@# %gqué ﬂnlg\}glg Iggﬁ{ﬁ?lg gt ary cam 16
rotates doe3itjur nFigute $haidcteheatiomtedhbtiry posftienecatombipemadi d firsEh@iir es 6- 8

are omtted since conponents in these fjgures are the sapne as those in
Fi gure 5.CUCBIBBBTAr I8 E GAM; 48 gishderds mptwn qfflagoschiating F?Fggﬁﬂn& rcul ar gear
15 is rotagg&gaﬁcrqﬁupﬁ IHaalhs;t di i iodiicat ed by an arrow A due to
the rotation of et he g? tg\ﬂﬂlﬂaidn ttgfﬁgﬁgﬁgﬁtﬁﬂ%ﬂ%ﬁ ection, the second
non- ci r cyD@32}geaFighfad issa sobembtiadview shbeimg positionaelatiombhipednech gy fisshnetr-r ow B.

Wien the tooth MK of the first n-.ci rcul ar. gear..15 corrgesponding to the
ool . (T a5 ST SRR HORHE OB it SeERESRGh. i  oul ar

gear 16a RoirfRsRaMeE e fr& iR dihdt: BPhelireHi RUBIRK, the gear reduction
ratio is the mnimum Thus, the rotary cam 16 rotaées at the hi ghest speed.

To the cdf@3Hry, Fighen? isreschemetic viEwtshewligpisitivoreletionshipsamengs filssnon-
correspoqg% to the nininunhtir di.anet er hes.FLth thﬁ@%ooth of the
second nSHSHRT BUATAT TRy Capeid @ shferdn maton e e5rilatag mEsRais By anet er, the
gear redugtdr@andeatitlothe Firktleenvaiohdid B thEH#Ssent MQerdtRinar y cam 16 rotates at the
| onest speed. The first non-circular gear 15 and the second non-circul ar
gear l1l6a are disposed such that the gear reduction rate is snall around the
front and rear ends of the stroke of the slider 17 to nake the speed of the
slider 17 slow, while the gear reduction ratio is designed to be large in
areas where the camprotrusion 16b is positioned directly above and
directly under the attachment shaft 2f .o nmake the speed of the slider 17
fast. In addition, the second and third camslots 17c and 17d are curved
fromthe first camslot 17b toward opposite directions. Accordingly, the
rear end of the stroke of the slider 17 is reached when the first
non-circul ar gear 15 rotates 270 as shown in Figure 6, as opposed to when
the first non-circular gear 15 rotates 225 as shown in Figure 5. Simlarly,
the front end of the stroke of the slider 17 is reached when the first
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[0070] Referring now to Figures 10-17, spinning reels in accordance with
alternate enbodi nents will now be explained. In view of the simlarity
between the first and alternate enbodi nents, the parts of the alternate
enbodi ments that are identical to the parts of the first enbodinment will be
given the sane reference nunerals as the parts of the first enbodi nent.

Mor eover [0®3Aé daymefiis 8 sehestatic yievp alravang positien wlatiopsip aMeRB A ITTEAES t hat

are ident.j ' : [ . istted for the
sake of %irrgl\%{irt%fgr’%gg?% iaﬁmiﬁxgc{%gﬁrﬁ%@ég?fgﬁ&?g%gﬁ}@%&gﬁ%gn the first
non- ci r catardapeawithGhafidt edhbodimeonal thopresént daMeatiogear 16a in the foregoi ng
first e i_oent.. However, th ear reduction can also be achi eved between
a first @6&éﬂ?arp1§@§¥ﬁiﬂgfa_ g r}%ﬁ%ﬁﬁ?ﬁ%&g@a’e%@qﬁ% LA | | 4,
and an i gh gk ARALRCR OO in UBLdrddnt wilhthé Brd: SmBba&RR2ES: S LIRS iktatibhT St
circular gear 118 and a rotary cam 116 as shown in Figure 10. The novenent
can be - 1®36] al sbiglmedighen amlarged oroas-sentiboalmicre bban vsciltating intdchamsmmt | on by

usi ng non-circul ar,,gears bet n the intermedi ate gear unit 119 and the
rotary cé?ﬁol‘i@.ce 6@%2?095}@&1%%%?@?13“ on mechani sm 107 of Figure 10 incl udes

the fi VSI[O(E’;"']PU'ng&QEHis 4 1&henidig vid esrRgblifg ﬂﬁﬁ?’uﬂérﬂ showdifls pdsfimr ot ary cam
116, and a slider 117. [0073] The naster gear shaft 1la is non-rotatably

pr ovi ded relptionshipeanfangtfirsf nantiroulay gasr, 2 1garyam 4ridrastlidet ngnetion ¢fdbe 118 and

the master . r shaft. 11 n.he faq d.integrall [ I The first
ci rout ar e Rehishif of et ool bl REMARERER o1

exanpl e. ifR@aiddd; The internediate gear unit 119 is a disc-shaped nenber, and
is nounted to the reel body 2a rotatably abqut an axis that is parallel to

the firs{0®8 cul Bigugdaris 2 sghempgie vigy eorigsppnding Kelbiguigf thoing posiidides a

second cCLfiGt : ' | ' ' r ﬁ% , and a
first noEélgﬁ@&p%g;aﬁlﬁ%%%ggéﬁg%%@gﬁ{dra%%%n[dlc%/gl%% ﬁ”’? e s%fit%ﬁd

ci r cul ar ogeiHatirblfechaifism inuntredamet Withethl aivdrnith embedimmat &) o€ tHegresgear 119a i s
greater than . that of the first circular gear 118. The second circul ar gear
119a i s d€PlUPMgear or helical gear with 15 teeth, for exanple. The first
non- Ci I Cyh@o] 9afigdskd 3 i§ alcinidiRR8ev? bbb hdiSE & Fighiey dbwiepdbitidrOr
exanpl e. "The second circular gear 119a and thé first non-circular gear 115
can be f oelatohshiptesgpmegld frsbnomsepantatgehy a rotaryase andomslidehisymatign dithg paced
fromeach ather, or may .be in,contact . wih each.other. [0Q75] The rotary
cam 116 P&CHaREspedRyis r?ﬁﬁ%é?ff"eé’ﬂﬁ‘ thg i R ("{)é’glzh H 2a
rot at abl yn@lagqed; an axis so as to be parallel with the first non-circul ar
gear 115. The rotary cam 116 includes the second non-circular gear 116a
formed of03498 ouFigrreplhiis pliehematisetian Lorrespanding ¢ Elrgﬁ@rSSe‘aamqgrmgmi on 116b
pr ot r udi J: - direct] al: 1s p |1 0 t 11 a.
The secoggm!rllé(;hﬁfjll fjﬁlrnéou At te%(;rhhﬁli%%arig% 5‘236&-"’% aéﬁ Ee}ﬁ %r%f%eghglggﬁg%gmgt eet h,

t he nunmbegcithtind@edtaaish beicogditte vEdbe alernh@tentfodinint {a)roeftheyassent r cul ar
gear 115. The second non-circul ar gear 116a is arranged so that a tooth
correspondyYo®o the nininumtip dianeter of the second non-circul ar gear

116a nes ith : ' : .1%1%‘ ' .]325% f the
first nomg%l cu’Ilz; gegglgf%géﬂh[e%%gﬁr@%g@ll?@g?g%% I cr 13 cengé peneff‘rfati ng
cam gr oowentiréalae pepa gotatorah englaandslater sisdkenn bi€ivdaren dvithstheralierhetd t 0 t he
reel body ﬁa SO agartgcil be oscillated in the axial direction of the spool
shaft 8. dunsny £3) of fhe preseylinyeRfiony t he axial direction of the spool shaft
8 by a syppent SngUFéMr‘éa'c?&és%@éﬁlﬂlaﬁvingﬁhégﬁxﬁné RR! insRe¥find0yt gd to the
reel body 2a’in parallel to the spool shaft 8. The rear end of the spool
shaft 8 imodiberthsesdnd embirBmsploaf] the pregent ihvERtiomrandot at ably and i nmovably in

t he axi al_.diection by the countersunk screws.21l. The.camgroove. 117a is a
bonet 1 at A oob U TH i Goare b Bew S b idiFbaTeh s BEbRpR e it

nmechani sngifj Qhethbh@nSiRBMmehQAUES prefent Snvaftibved between the first circul ar
gear 118 and the second circul ar gfar 119a. The novenent can be brought

near to a uni f cPETAELERIDESCRATIONS R THHPREFERBIER EVB@RIMENTSot at i on
speed of the first non-circular gear 115 and the second non-circul ar gear
116a. More specifically, the reduction ratio of the non-circular gears 115
and 116a is designed to be the smallest at the phases corresponding to the
front and rear end portions of the strqgke of the slider 117, thus, the
speed of the axial novenment is maintained high. On the other hand, the
reduction ratio of the both non-circular gears 115 and 116a is designed to
be the | argest when the cam protrusion 116b is positioned above or bel ow
the attachnent shaft 2f. Thus, the speed of the axial novenent is

mai ntained low. [0078] In this case, since the rotational novenent is
converted into rectilinear novenent by using the elliptic non-circular
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[0080] The internediate gear unit 219 is a disc-shaped nenber, and is
nmounted to the reel body 2a rotatably about an axis so as to be parall el
with the first circular gear 218. The internediate gear unit 219 includes a
second circul ar gear 219a neshing with the circular gear 218, and a first
non-circul ar gear 215 arranged concentrically with the second circul ar gear
219a. ThéVdhber Sd¢ctedembodiments of theawergnicinratiioarwileaw berexglainedgyiéht er t han

Lt of bhghit phuehhsibar 19612 Tl ROSLGIE U AL s0557 10 1 °
non- ci r c disalosgeahat 2HS ollewingodestriyitone bof thetentbodagntsbi the pRstreédentibore
D oI R el e il el
Correspony It@?@g‘?ﬁ%ﬁ@%ﬁpg%@ dr aneter. The second circul ar gear

219a and th i5 can be formed integrally or
separ at el[§0431n adslshdvenin Kigay lrmyptbmngpmiecbdrdingttceaﬁkstemhedimemt ofthy be in

tact with each oth 1] Th ) 21 di ped, menb
an |5 mTRGRTB RS F lexb itk voRor BRLT Ay Abodtoua Bxia oy SERe
paral | el fithiad HoBrdunfithe AR0aGS KEWhith i6 BAEIAYS theHhiniglod! Yhe BPRHE réd1C! udes

the second nén-circul ar gear 216a forned on the outer periphery thereof,
and a colinphwdes acafrhugjrt@ttharsndndﬁwtanpbdt, aeliong that isrothtatdy. sunpartedalout s

paral lel {0 ter ha unber of t second
non- ci r et @Sg@%ﬁ&s Pé’ﬁé %ftth? ﬁegﬁmpﬁg,tan&f 2 PRe ftlﬁa{s‘?%hsé’ﬂsegroﬁlcu? ar gear
21 5. The frpeptrtion on tHei o Bahd gerkhd 2Béh fishig: Bwaid-woehe. el | iptic gear with 24
teeth, for exanple. The second non-circul ar gear 216a is arrgnﬁed so that a

t oot h colP&ondl myreebunihe issnedernfm synihets ey &t csamplee Tdecerl @nfieénci r cul ar
ear 216 ter of
Pho. i 1St BRI alhtindhy bOh] 5 U4 SRRRACLER hEhilo MENC P e RefhlE 1
non- ci r cuhdis yeaitsd Rlthe ﬁsﬁngi&aaheé badgEathadIswﬁsmfsécEﬁith a[gepBfwebn theddi t i on,
four marks épg}agg&g@d@av\h on a side surface of the second noncircul ar gear

216a in FEFY Refpumest perdiopds; adgiicg apvwe ghitsgneests e mi ni mum ti p
di anet er ., gﬁfﬁé ol 15 and
216a while ali ﬁtgio%ihzgl?%aﬂ%égézrﬁ%g&ggd@g%%&Wo %hl‘hﬁé’i Itsgl‘%ﬁrérsazpossr bl e
to ensur endzclhautxsmtmecmmmodatmnlspaceghatr@eﬁﬂﬁr thmsidal%“he epapayeisgoeped by a lithi s can
facilitate the ar sse as slider, 217 .i ncl ud

penet r at .%n‘&eé%gg gg&?{%rg\ba‘g Pﬁ%“‘g'r‘ré] Bftr}lﬂg])?g ezﬁgnguntgﬁgoﬁ'@

suppor t edydn@of e réefl%bd QQYTK@a@a@hﬁa@nﬁﬁexﬁEer%% haat 6fla hidtdl BRd Sxludks i rection
of the spool shaft 8. The slider 217 is guided in the axial direction of

t he spoola‘ftb@hnaensﬂMﬁt structure i ncl udr ng a gui de shaft (not shown)

nmount ed t d ar.al t he .,spool ft 8....The rear end
of the s %‘fﬁs ha rog)r l¥ fﬂ%‘éso 8 ¢ ge tfr ee 1%?7 gta&t"&% 1§tn}§nd

i movabl ynddhahib@ mhabxadn 1@@*;"themsauaﬁztgememsar)sw&osﬁreem@leamey gam

groove 217a has shape t is amrror image of the shape of the cam
gr oove 1ﬂétle§ﬁmﬁnmmep seléselwemzrptarqwthamtﬁdhe lgver brgke mepadisieAt shown

ide of CREc S RREERKABTLEN fin e BREREY B Gelde i il b CNTEN
Addi ti Oﬂdsbtﬂatzﬁé’@etmm&cﬂiracaj@anows ithe spoB] 4 forararcaangidﬁhchtvaﬂdhéa fheshi ng rod
at t achnent srsg1 %f the reel body 2a relative to the rotary cam 216.

Accor di ngP9O st Scenter of gravity of the entire spinning reel shifts
toward t r[@?j_g]shl Tﬁe FRSk %fst A REER \}glesllng@e of P¥yRittieliB resid GOUEEE ahdl & JO%QGI‘}‘C the
reel as e fi1shermn eover, srncettrte rotary cam 216 is
arranged sappct:rted Hyithdrraetunio?. Ahe s iclgiesle cyn]ﬁndrh:el pagbn Bmdzyrd aa‘irsttatnm

PR ENEB ettt VAR e AriBerd oo SoP G oB B SR [ ho cosond

and thir ¢yRAdRI BbiSioA 46. @tnﬁvérzgr&én&n%e@l@&r&ﬁ%?&ﬁw& #cibel e hﬁtzlhgﬁr 17 have
di fferent shapes However, they may have the sane mretrical shapes with

respect tsbapenef sewrteath 1&)fformhréonah¢rlgmm)¢eplle?el sasfash efrnnﬂlwglbﬁré@dmf 1114: The
cam gr oove the s t cam s

xt ends RBTE Birs Ban ahe Bvalhgeelfe S5ER e BRnn iR a2 T B R e
frontrear direction, and second and third camslots 17c' and 17d', which
are curved fromthe first camslot 17b', toward opposite di rection and
extend toward the both ends Q 1' and QZq respectively. The both ends Q 1’
~.and ' of the second and third camslots 17¢' and 17d' are respectively
offset fromthe center P forwardly (leftward in Figure 11) and rearwardly
(rightward in Figure 11 ) by the sanme di stance respectively. Form ng the
cam groove 17a' in the above shape can offset the front and rear end
posrtrons of the stroke of the sIrder 1 T fromthe front and rear end
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cam protrusion 16b as the first non-circul ar gear rotates, plotted versus
the rotational angle. In Fig 15, the stroke L of the slider 17 fromthe
reference position is the vertical axis, and the rotational angle of the
non-circular gear 15 is the horizontal axis. [0088] In this case, simlarly
to the foregoing first enbodi nent, the cam protrusion 16b comes directly

above an®Pgiongvray\elyiRlEr tinamiingibe selation phbe rater 3in the ling pEMCW hat ar e
devi at ed 4j fit.c. L0 i it i 114 ; st roke of
the ol § qdirbeigio e byd: bitle Achiiin . A BOR 3RTR BB HoADT Tl i T EE0 27
i s of f sethefocomaltpoetiqoofiths fivhiawalt B ofthmeplindricabpation 84 Thasivebshafidharidne

rotational .angle i or., 450. Accordi ngly, .the stroke as, vi .At _each
ot at| onaPIARBES: 18 Qoo R Qg _"cﬁ}‘i’/‘ég,h%p?iﬁ § Pa‘fﬂt%}\fﬂﬁ?alfﬂ'&l op and
bottom ?ﬂﬂo@’iﬁ@d hétRatn MRGofCAH oB ik ﬂﬁf@fsa%rfﬂ Wﬁuﬁtﬁe ?Jfg cHPYLIERECoRH athgccam

protrusion 16b. Thus, the novenent of the slider ' can be brought further
cl oser t Gishinglinkeos guided ontotthe spoot 4 by tedrailrami Sn. [0089] (b) In the

foregoin odi pent s he | ever-brake t spi nnj.ng reel is.descriped as
- oxan PR oL PP BrcuEiber bR Tt R b Bele S8 b sl

conf i gur 8kiwen thEestirRSTnd (AY 8bh@ Brif 38 oPfhcdpRt B eThé Spcd Y iKidiekhably
traverse camtype oscillating nmechanisns of spinning reels, such as a

f r ont - dr &ad nepEotaipblymatmieddelthe fore end ofithespao) prafsheriending frew) the Fondper - dr ag
type spinning. neel D | o e SRLNNM. NG, . , npl e.

Besi des, Iﬁll%nm haégncga%lg%ég )g f%eafpﬁggjég&[ @%ﬁggﬁﬁﬁ%ﬁgm%gea?@ng ‘&}g%%ﬁé@h ft is
mount ed tige & whirdieh 1drgd-aiaaieter calinetini canEkia AbYunithillyfernged with therreatandf [ 0090]
(c) I'n the foregoing enbodi nents, the bi-|obe, quad-Iobe and. penta-| obe
second n&H:Rabbifae pdye arge-diameiss Sont Bergeds uaitariy tegned pih the fronfgpd of

mul ti -1 obe @ﬁj%acul ar gear can be used as the second non-circul ar gear,
and the nunber of lobes is not l[imted to those in the enbodi nents. [009] ]
(d) In tHed300r egBhengtendoive imeehardsm iSrincndesra mesteramat 1 eith ammseer tehar shefir s,

the white_circles 16¢c are dra in the, second.non-circular gear, 16a as the
rst kS agiies PRebRa M o Baadie shelt 1Y 600 ayacta A din o o bps B
second NQthish éé‘a&”lgrthﬁ?x?ersﬁe%ﬁi@%a%ﬁe@%e;ﬁsllt. hﬂwfrhis%ér g@&t’éﬁﬁﬁ 1Pgedicularly, in

the case wheré the internediate gear unit 219 is provided, adjustnent of

t he r ot atrdtetiedly pippsscd by theexcltung 2. itherpinivhgeer Yeian hollpw tetndarameimbére rotary
cam 216 is.r,equir.ed. . Accordi.,ngl draw n he. mar ks 5 nd_216¢c .0 the
monci rourtt 5aRpy i8S vithalune SBCI by Bl 5 RuB aPEiRdRd: | phase
bet ween ol ghelpiioR @BarCli2r fadied i 8 the2HPudHold B8 S @e rBto 3laht Ghilcads RRasE (a
phase in which the tooth corresponding to the maxinumtip diameter of the
first noithesnoeld -athyeser Dispopwetpiablwasned the pinton geet h2 eldhe Eopbrationg t o
the m ni i i ter . S - Cl r

assembl y |2 rptelnf TR Ginh gt 235 FRANR HiPhhEb b et g 28 hefihes

i nt er medildh and) &4l attihé froRd dhdithe fditerf e @eldunit heThedbetrbeghay 14:lis cbagdt he
first non-circular gear | 5. For  this reason, even if hhe mar ks ar.e drawn

in both M8 &Fmagr BeriRheral syrface of therastachmentmembariiecyyhich dva Porgign oh&ear ks
and to agj . Hh =Gl %an%r '

parti cul g‘ﬁéf%hlattgé@?‘g?&tgggéR%%g?tgﬁggg‘lr{i ng fngﬁ%ﬁ %?ﬁ%&@n@%ﬁg eé dr awn
in the r@éélis fisiche®@withradscteot thrafledlgeongind o 2 serbwarhotpefarmed 6n thedrdrf aval 09 2]

2"t ooth S8 THs pof [ger Gk B SHAR S e BietR AP PERoR R AaebAg tever oF.
non- Ci  CyhALxBERS IeHGd2, %@iﬁl?&iﬁg 63 aPrdRAURILR ﬁgﬁgﬁ%@g 6l Fighfe Zgldum tip

. rH-
di aneter of the“first non-circul ar gear 15". Ar a" as a third mark
and a nmarksoggdingmeghaesn Al (Fignde ) as shosrirbfigums é add 2wThehrakivee pertkn 60r f ace

f th t |, ich t at. i.th th i.r st. - Ci | 15",
e S R M S TR T N
adj acent gHfustsfige B@Rﬁl@rfoﬂé%ftﬁl?]brﬂﬁngpwoh@gl ahdaaviling 16Rdrmbpetieds the

printing and painting. A mark 16d as a first mark and a mark 2h" as a
second mérakefportions Kot predeterminesbbrakeisiate; Thelseil sprinméd wgas tiertselicdevayear

16a", an n_at nent [f . Of 4 t i er.2d” of ft. body 2a"
adj acent %tlgmfa%eé @g c?naétaﬁ%ﬁ‘?%i%ggh azrc' g@ rpr%%gggjgn eéi bg%ngg?}él%grég\;%g met hod

such as printing, and painting. The marks laa" and 29" are drawn so that a
tooth corresponding to the mninmumtip @ianeter of the second non-circul ar
gear l1l6a" can nesh with a tooth correéh nding to the maximumtip di aneter
of the first non-circular gear 15", when the master gear shaft 11 is
nmounted to the reel body 2a" while aligning the marks 11 a" and 2g" with
each other in a state where the rotary cam 16" is nounted to the reel body
23" with the mark 16d" with the mark 2h" being aligned to each other.

[ 0093] Thus, when the two gears 15" and 16a" are assenbled, the rotary cam
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[ 0096] The term "configured" as used herein to describe a conponent,
section or part of a device includes hardware and/or software that is
constructed and/ or progranmed to carry out the desired function. [0097]
Moreover, terns that are expressed as "neans-plus function” in the clains

shoul d i ncl an tructure.that .can be utjilized to.carry_ out the function
of that  pith Grere ts ST ARG oEce Rsbd Bk U187 ol TSGR B uoh s
" subst aniziabhiim 53008 Soufldus ANRE AX/erRUBlaon BFU3AG: Rier ei n mean a

reasonabl e anpunt of deviation of the nodified termsuch that the end
result i400@] si GANFIGERATIDN OF AHR PSALLEDNGAMMECHANISMt hese terms can be

construe I ncludi n devi ati.on.of at J.east. t_.5% qf nodi fred termif
Chis devitdPdn ot treifoR SRt 2 Bl Gt in a4 08’ °55
[ 0099] Thha r & the Bpdoll shdT8 Bikbdly isippored dEP8 RESEr FaheBioo DR theakiadns
Nos. 2003302347 and 2004-110296. The entire disclosure of Japanese_Pat ent
Appl i cat idEetiole §0 avpaREUhe Ao 4dn feosme digede. | Ehernseidlaling meehasismay ed
herein b (e 0]. Il el e i t been
chosen tém{lﬁ Gé tedril g(?nee firgée)ﬁoglrh ‘lelgcen glga}lr\?le%I nﬁ&‘%ﬁ% %ﬁéﬁ\?\%‘ 9 %@% %g%alrﬁé%fb\{%g t hose
skill ed icamtlItewili & sédoadmbiicBedlSgdae $64 etiing withthofist adacigadarqgrar 15,

nodi ficati gns .can _be made herein w thout departing fromthe scope of the
i nvent i of2@ & sHest ldroynied iRdharssbbrAvasos ie be movalte ithibe dront ard baskegoi ng
descri pt id?i%éti ~ the enbodi nents according to the present invention are
provided for 1llustration only, and not for the purpose of limting the

i nvent i 0rj0Gst] def Thefirsbyort-tiecdppead Edis@ tHilois: dliptid gear withgen teathefirs. Thus,

the scope of the ipvention iis not limted to the djscl d enbodi nents. -23
VAT 1 S GRARIED SRR vl AR i BtlnaPag Pewid ' gpacs
osci | I at igRgy er%l@@@heafrﬁ@ﬂt’l“h@%sfe‘?géarqq ignbandhebRlelbiie SR Hosk-e€l
rotates, the spool bei n% attached to a spool shaft in a reel unit of the
I

spi nni ng cireelar geandS odbe Hrshinbmgirdder gear ¢ Hapd thsimagter gedi Ll aabpdeffpmsad
non- ci r cy| %rgﬁear rotaﬁ%ably nounted to a rotational axis of the handle; a
rotary c ARCEY %Pﬁ%ﬁpﬁI {inted in the reel unit so as to be parallel with the

first [0055]  The rotary cam 16 is a disc-shaped member, and is mounted to the reel body 2a
so as to be rotatable about an axis that is parallel to the first non-circular gear 15. More
specifically, the rotary cam 16 is rotatably mounted to an attachment shaft 2f, which
protrudes from the interior wall surface in parallel with the master gear shaft 11a as shown
in Figure 4. The rotary cam 16 includes the second non-circular gear 16a formed on the
-outer periphery thereof, and a columnar cam protrusion 16b protruding in an axial
direction that is parallel to the master gear shaft 11a. The number of teeth of the second
non-circular gear 16a is greater than that of the first non-circular gear 15. The second non-
circular gear 16a is a penta-lobe non-circular gear with 25 teeth, for example. The second
non-circular gear 16a is arranged so that a tooth corresponding to the minimum tip
diameter of the second non-circular gear 16a meshes with a tooth corresponding to the
maximum tip diameter of the first non-circular gear 15. In addition, white circles 16¢
drawn in the rotary cam 16 as shown in Figure 3 show the position corresponding to the
maximum tip diameter.
[0056]  The slider 17 includes a penetrating cam groove 17a engaging the cam
protrusion 16b, and is supported to the reel body 2a so as to be oscillated in the axial
direction of the spool shaft 8. The slider 17 is guided in the axial direction of the spool by
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non-circul ar gear, the rotary cam having 10 a cam protrusion protruding in
a direction that is parallel to the rotational axis, and a nulti-I|obe
second non-circular gear nounted in the reel unit such that a tooth
corresponding to a mninmumtip di arret er of one of the first and second

non-circul ar gears neshes. wth corre n |rrumt|p
di amet er 2SFPRPLSUGCHET MGrudinga gy %% @@%ﬁfﬁ%ﬁg %9 P‘e‘& %Lﬁsogaéa? € the
nunber ffpmtaﬁattb 1o sptotapsﬂaﬁcso nthedt e%uro%{easrpoepﬂ,ﬁﬁtsqs Bbulfeds ﬁ{e swarwt hat of

the first non-circular gear; and a slider nounted in the reel unit so as to
be novabmeniretatahlyasudammiivablytin tre apfal directgymowith sdnmitarwrﬂ{rserewm?der bei ng

nount ed 0 shaf t as, to beg rel at 0,least in
t he axi at[é)%;r_]ﬁ]ecfﬁben 28t EPRES iﬁ"o Flug?ﬁaaf ﬁrst PR S fé’ﬁ@e/ Wl}q%‘b)‘?’% éh‘ilﬁ groove
that engagsr P BRg6RMyREREIAUWHpOste BrecPnasRitilé a;tthegroel@i-eafs@u&fnoa &R Nni ng
reel for oscillating a spool front and rear as a handl e of the spinning

reel rot &¢wsad atl%ﬂmifr‘m?@l slpisilg and 1 4 vduch aye sueypd stonsthaffirsticamslotddb apé uni t
o 1 B Tl 9256 L AR5 65 SR, MRl o 2
gear uni Thedbasmkhy oftidrhsderoovd 1TR 15 6ditictbdim@a tefividll fidinhthe center P than
the top end Q2 is positioned rightward as shown in Figure 5. More specifically, the
second cam slot 17¢ extends downwardly from the lower end of the first cam slot 17b
toward the bottom end Q1 along a direction that is orthogonal to the spool shaft 8. The
third cam slot 17d upwardly extends from the upper end of the first cam slot 17b along the
direction that is orthogonal to the spool shaft 8, and then forwardly extends toward the top
end Q2 defining a curve. In Figure 5, the left hand slide is the forward direction of the reel,
while the right hand side in the rearward direction of the reel.
[0058] By forming the cam groove 17a in the above shape, it is possible to offset the
timings at which the front and rear end positions of the stroke of the oscillation of the
slider 17 are reached from those at which the cam protrusion 16b reaches its front and rear
end positions. More specifically, the cam protrusion 16b reaches its front and rear end
positions when the rotational angle is 675° and 225°, as seen in Figures 5 and 7. However,
as seen in Figure 9, the reference position P, which is the front-rear center of the cam
groove 17a of the slider 17, reaches its front and rear end positions when the rotational
angle is greater than 675° and 225°, respectively,
[0059]  Additionally, as shown in the 0° position of Figure 5, the cam protrusion 16b
comes directly above and directly under the attachment shaft 2f at positions that are
deviated in the left-right direction from the mid position of the stroke of the slider 17. In
other words, the mid point of the stroke of the slider 17 is offset from the points that the
cam protrusion 16b reaches when the rotational angle is 0° or 450°. Furthermore, by
offsetting the positions of the cam groove 17a in the left-right direction when the
rotational angle is 0° or 450°, it is possible to make the stroke of the slider 17 greater than
twice the length between the cam protrusion 16b and the center of the rotational cam 16.
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a second circular gear nmounted in the reel unit so as to be parallel wth
the first circular and neshing wwth the first circular gear, the nunber of
30 teeth of the second circular gear being greater than that of the first
circular gear, and -24 a bi-lobe first non-circul ar gear nounted

concentri y wth the second circular gear, the nunber .of teefh of the
cecond clCI 4 B %C@%gﬁ@n&%w%wa@em@we% e firg PRI Gear; a
rotary camiBtaaht YRy ASR dularidagr 16 theWpbdd SAxBS nloelrEnidR dkr Yy th the

first non-circular gear, the rotary camhaving a cam protrusion protruding
in a direcsloen Thisallows tight windelg afahe¢ fishingling.i lnrealitmnj the batabedirstlont - | obe

I AT N T RENTINEE T T R 120 T
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meshes with the tooth corresponding to the maximum tip diameter of the first non-circular
gear 15. Therefore, when the first non-circular gear 15 rotates at a uniform angular
velocity, the angular velocity of the second non-circular gear 16a changes during its
rotation. Thus, the slider 17 can move linearly at almost a uniform velocity. Moreover,
since the top and bottom portions and the front and rear end portions of the cam protrusion
16b are offset from the front and rear end position, and the mid position of the stroke of
the slider 17, variation of the speed of the slider 17 at the top and bottom, and the front and
rear ends of the cam protrusion 16b can be deviated from a sine curve. Thus, the slider 17
can further move linearly with a uniform velocity.
00611 OPERATION AND FUNCTION OF THE REFL
[0062] When casting, the fisherman trips the bail arm 9 into the line-play-out posture
while holding the fishing line with the index finger, and then casting is carried out.
[0063] When fishing line is to be wound onto the spool 4, the bail 9 is returned to the
line-retrieving posture side. In this state, rotating the handle 1 in the line-retrieving
direction transmits the rotational force to the pinion gear 12 via the handle shaft 10 and the
master gear 11. 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.
[0064] On the other hand, the rotary cam 16 is rotated by the second non-circular gear
16a, which meshes with the first non-circular gear 15, as the master gear 11 rotates. This
rotation is transmitted to the slider 17 by the cam protrusion 165. Consequently, the slider
17 reciprocates along the axis X of the spool shaft 8.
[0065] Figures 5-8 show the function of the first non-circular gear 15, the rotary cam
16 and the slider 17. These figures show the rotational phase of the second non-circular
gear 16a and the axial position of the slider 17 in sequence as the fist non-circular gear 15
rotates every 22.5° until 900°. In this embodiment, the number of teeth of the first non-
circular gear 15 is 10, while the number of teeth of the second non-circular gear 16a is 25.

Accordingly, when first non-circular gear 15 rotates 900°, the second non-circular gear
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a slider nounted in the reel unit so as to be novable in an axial direction
of the spool shaft, the slider being nounted to the spool shaft so as to be
relatively i movable at 15 least in the axial direction of the spool shaft,
the slider including a cam groove that engages the cam protrusion. The

spinning-reel oscillating device set forth in claim?2, wherein, the nunber

of teethlBfrqiges %@@éﬁ@ Proh‘-]g‘%ﬁlﬁaﬁs Lysntesengs @Pé&@bﬁilsiaﬂ‘é?nth?‘r@?s Tt he first
20_non- Chriddl 8 18%3kry dm T0forsel BY dif. L |48l AP AGU GmaRbalf I tH 1N
claim1l, wher%n t he scecond noné-%% al(r?gléoeua?l(?ﬁ‘%s a quaﬁﬁo e or penta-I|obe
nonci r culFagurgpeaB arddimibied Finee sphporienty-in dedse figaiek heettheysanateas thesesefFigue t h i n
claim 2, 5\/\/nerei n the second non-circular gear is a quad-lobe or penta-I|obe
nonci rculrar gear 6. The spinning-reel oscillating device set forth in claim

1, whereioe) | €A hoMEinWigirBesRi ffibn R HofWiR(1a8 g@fﬁ 13n¢rdidied &8mARd
non-circular " gear is 30 provided with a first mark That indicates the tooth
cor r esporidinig thodizectian indivatest bynamarmmnt dys tditzawetagion of 2® handle 1 in the line-
winding direction, the second non-circular gear 16a is rotated in the direction indicated by
an arrow B. When the tooth Mx of the first non-circular gear 15 corresponding to the
maximum tip diameter meshes with the tooth Mn of the second non-circular gear 16a
_corresponding to the minimum tip diameter, the gear reduction ratio is the minimum.
Thus, the rotary cam 16 rotates at the highest speed. To the contrary, when the tooth of
the first non-circular gear 15 corresponding to the minimum tip diameter meshes with the
tooth of the second non-circular gear 16a corresponding to the maximum tip diameter, the
gear reduction ratio is the maximum. Thus, the rotary cam 16 rotates at the lowest speed.
The first non-circular gear 15 and the second non-circular gear 16a are disposed such that
the gear reduction rate is small around the front and rear ends of the stroke of the slider 17
to make the speed of the slider 17 slow, while the gear reduction ratio is designed to be
large in areas where the cam protrusion 16b is positioned directly above and directly under
the attachment shaft 2f to make the speed of the slider 17 fast. In addition, the second and
third cam slots 17¢ and 17d are curved from the first cam slot 17b toward opposite
directions. Accordingly, the rear end of the stroke of the slider 17 is reached when the
first non-circular gear 15 rotates 270° as shown in Figure 6, as opposed to when the first
non-circular gear 15 rotates 225° as shown in Figure 5. Similarly, the front end of the
stroke of the slider 17 is reached when the first non-circular gear 15 rotates 720°, as
opposed to 675° as shown in Figure 7. Additionally, the mid point of the stroke of the
slider 17 can also be offset from the midpoint of the cam protrusion 16b in the top and
bottom direction.
[0067] Figure 9 shows the stroke of the slider 17, in other words, the distance L from
-the reference position (the center position P of the cam groove 17a where the cam
protrusion 16b is positioned directly above the attachment shaft 2f) to the center of the

cam protrusion 16b as the first non-circular gear 15 rotates, plotted versus the rotational
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~The spinning-reel oscillating device set forth in claim2, wherein at |east
one of the first non-circular gear and the second non-circular gear is
provided with a first mark that indicates the tooth corresponding to a

maxi mumor mninmumtip dianmeter. 8. The spinning-reel oscillating device

set forth in claim6, wherein t filrst rk_is provided.at, a tooth
correspo Aaelg (f‘E glgluﬁ?r-)9 =ﬁ'}é‘§<§t}:ﬁ%ﬁ1rit ?%ﬁﬁ FI&{?@tlgE‘%B’f ﬂ’Gﬁ%fg’E?Pc? Pi%“ti“?nrlé ea\‘?&“?écond
non- ci r CYLAT i IRAE Sota@difd] A 1@&1995&&9&&1&5@&935 RGht Hoﬁ%ltzﬂ‘aﬁi’snum tip

di aneter of the other of the first and second non-circular gears. 10 9. The
spi nni ng{0@8] osThd tedtting rdbw isciesigeed fodret smallnin sheaphmsés, neahthe diomt addbrearel

unit is provided w.,th.a secaond mayk.that is adapted to,be gned with the
Flrst ottt YE8E st BRR AR SR SO p BR85S e b Aol O i m
6, wher eicBmt IHRrot#8! fastith thekSplisE | Ohe theWithd? NaM® (BefeansliorBakisis Rsighed ®F gear

that is adapted to be nmounted to the rotational axis of the handle so as to

be conceredarge i tha phiwes Wheetthe eam protmisicsr 1 6pdapoditonsd abpereet bidanthe third
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mount ed i thebephiged. IrohvetitioRaltgdaer-fidwis bscillating mechanisms that do not have an
elliptic gear, this graph would be a sine curve, but in the present embodiment, it is nearly
first-order straight lines. Furthermore, since the rotary cam 16 rotates approximately at
1/5 the rotation speed of the first non-circular gear 15, fishing line can be tightly wound
onto the spool 4.
[0069] Moreover, the slider 17 is fixedly coupled to the spool shaft 8 with the
countersunk screws 21 that interpose the cam groove 17a. Accordingly, the spool shaft 8
reinforces the specific strength of the slider 17. Thus, the cam groove 17a is less prone to
being deformed even when pressed by the cam protrusion 16b. Therefore, even if the
slider 17 is provided with the penetrating cam groove 17a, it is possible to curb
degradation in the transmission efficiency from the first non-circular gear 15 to the slider
17.

SECOND EMBODIMENT

[0070] Referring now to Figures 10-17, spinning reels in accordance with alternate
embodiments will now be explained. In view of the similarity between the first and
alternate embodiments, the parts of the alternate embodiments that are identical to the
parts of the first embodiment will be given the same reference numerals as the parts of the
first embodiment. Moreover, the descriptions of the parts of the alternate embodiments
that are identical to the parts of the first embodiment may be omitted for the sake of
brevity.
[0071] The gear reduction is achieved between the first non-circular gear 15 and the
second non-circular gear 16a in the foregoing first embodiment. However, the gear
reduction can also be achieved between a first circular gear 118, which is mounted to the
master gear shaft 11a, and an intermediate gear unit 119, which is disposed between the

first circular gear 118 and a rotary cam 116 as shown in Figure 10. The movement can be
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second, and the third marks being aligned, a tooth corresponding to the

mnimmtip dianeter of one of the first and second non-circular gears is
meshed with a tooth corresponding to the maximumtip diameter of the other
of the first and second noncircular gears. 25 11. An oscillating device of
a spinni rgfs r.eel scillati n% a Zﬁpool front, and r.ear as, a . handl e of the
spi nni ng ¥Qr 1?%’?8?3& 0 a ppiform, ¥ApCifyereRiilingat MOHER bY Ysine SpBGICURSELS n a reel

uni t of M@ﬁn&ﬁ'ﬂﬁﬁh‘n’f&m@@iﬁi@geﬁﬁ@ﬂpﬁgiﬂd%éftga@%‘imcﬁ600”pr'5'ng a slider that
is mounted to the spool shaft so as to be aXia I ovabl e relative to 30

t he spool[0&Rdft ; Th@wd}attmngmbm@nﬂaii of Bigwes 10 mgf{ldmmfmglrgtﬂlamg@r hddhdl e to
oscillati venent s of I d 2 JI.e tion neans for

transm tttfl;%él%to lrag’t‘%lf'ﬂI(J)mE Pf9 ?twerogaé%aqrgqllg,%ﬁ 8 (r:7t| ng means while
reduci ng [8073qt at Tha@lkstePERE shai i aSP a6kl ey ProiBe With ee foiifcaldriceg t he
speed of the oscillating novenents of the slider. 12. The spinning-reel

osci | | atild§- d&efes C?;’é‘ﬂlaffgﬂaf hig ﬁld:ﬂhamﬁsmgewbaféﬂﬁ eaedpemes intpgrallylorneans
i ncl udes s@paﬁé’tef 0BG Il ki AP gé;dr LI 5;91? Abar' O(Bthgfli?aﬁ) odar with ten teeth, for
example.

[0074] The intermediate gear unit 119 is a disc-shaped member, and is mounted to the
reel body 2a rotatably about an éxis that is parallel to the first circular gear 118. The
intermediate gear unit 119 includes a second circular gear 119a meshing with the first
circular gear 118, and a first non-circular gear 115 arranged concentrically with the second
circular gear 119a. The number of teeth of the second circular gear 119a is greater than
that of the first circular gear 118. The second circular gear 119a is a spur gear or helical
gear with 15 teeth, for example. The first non-circular gear 115 is a bi-lobe elliptic gear
with 14 teeth, for example. The second circular gear 119a and the first non-circular gear
115 can be formed integrally or separately. In addition, they may be spaced from each
other, or may be in contact with each other.

[0075]  The rotary cam 116 is a disc-shaped member, and is mounted to the reel body
2a rotatably about an axis so as to be parallel with the first non-circular gear 115. The
rotary cam 116 includes the second non-circular gear 116a formed on the outer periphery
thereof, and a columnar cam protrusion 116b protruding in a direction that is parallel to
the master gear shaft 11a. The second non-circular gear 116a is a bi-lobe elliptic gear with
teeth, the number of the teeth being the same as that of the first non-circular gear 115. The
second non-circular gear 116a is arranged so that a tooth corresponding to the minimum
tip diameter of the second non-circular gear 116a meshes with a tooth corresponding to the
maximum tip diameter of the first non-circular gear 115.

[0076] The slider 117 includes a penetrating cam groove 117a engaging the cam
protrusion 116b, and is mounted to the reel body 2a so as to be oscillated in the axial
direction of the spool shaft 8. The slider 117 is guided in the axial direction of the spool
shaft 8 by a support structure including a guide shaft (not shown) mounted to the reel body
2a in parallel to the spool shaft 8. The rear end of the spool shaft 8 is mounted to the spool
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mounted to a rotational axis of the handle, and a second nulti-| obe
non-circul ar gear rotatably nmounted in the reel unit such that a tooth
corresponding to a mninumtip 10 diameter of one of the first and second
non-circular gears nmeshes with a tooth corresponding to a maxi mumtip

di anmeter of the other of the first and second non-circul ar gears 13. The

spi nni ngd 1 éBpr-aaeibly apd igmexahly én SeraxiabAireetion byt prupdersupkerrms 2AsThee gear
reducti oQ | ﬁ?éi%&en@ﬁ%ﬁ%@@ﬁvéﬁﬁﬁ% aTeX¢] sﬁé cuI ar gear rotatably
an

nount ed to rotatlon axl s a second nul ti-I obe
non- ci r c 0G&7] geaWnﬂmhabaﬁlaymgmmhadsmﬂOV tthe gmlrednotmn sradhieeshbatge¢the fir st

non-ci r cul ear t he of te th the d non-circul ar gear
bei ng gr ghﬁtaf[érﬁ lﬁéli?ftgﬁ%lrtﬂgfangﬂé@ e @F?fcld %B%H’Pvel%“ T4 %% he
spi nni NgufRSht ASEtd aﬁhfd}ﬁl %dl@%e&ﬁfneéﬂhE@oﬂ ﬁla@ﬂv@'tﬂh%%taﬁ&?gﬁéeﬂ' of e gear

reduction méans i ncludes a first circular gear rotatably nounted to a
r ot at i ondirstawh<iroflat gear hahdhdthe sewbnd roveoulac geac Ul 6a. Mowr speafigalhithe nount ed

in ther nit an nmeshi n he fir ear,, {he nunber teeth
of the sSEBRHOLISERAT A il renlar Ry Saei | bR oedieitse bY e SR ittt ar
gear . 25 phses thespbhdifg ROthe ERInt AFTicht &id NEHGIRVITER: Sfike ot slider Fﬂ?aﬂﬁis 14,

wher ei n the speed control neans includes a bi-Ilobe first non- circul ar gear

mount ed dlenipeed of tha axlyﬂl mpmn«trﬁ és madtpireddiigle uDa theyher, haaddha reslueidergratio
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second n@rotaistanul 1&b 19@&&50116& sheg deblbvathE@ﬁhéhment shaft 2f. Thus, the speed of
the axial movement is maintained low.
[0078] In this case, since the rotational movement is converted into rectilinear
movement by using the elliptic non-circular gears having the same number of teeth, the
movement can be easily brought further near to a uniform velocity rectilinear movement.
In addition, in the embodiment employing the intermediate gear unit, the gearing down
may be achieved by an engagement between non-circular gears that have different number
of gears.
[0079] The oscillation mechanism 207 of Figure 16 includes a first circular gear 218,
an intermediate gear unit 219, a rotary cam 216, and a slider 217. The master gear shaft
11a is non-rotatably provided with the first circular gear 218. The first circular gear 218
and the master gear shaft 11a can be formed integrally or separately. The first circular
gear 218 is a spur gear or helical gear with 14 teeth, for example.
[0080] The intermediate gear unit 219 is a disc-shaped member, and is mounted to the
reel body 2a rotatably about an axis so as to be parallel with the first circular gear 218.
The intermediate gear unit 219 includes a second circular gear 219a meshing with the
circular gear 218, and a first non-circular gear 215 arranged concentrically with the second
circular gear 219a. The number of teeth of the second circular gear 219a is greater than
that of the first circular gear 218. The second circular gear 219a is a spur gear or helical
gear with 20 teeth, for example. The first non-circular gear 215 is a bi-lobe elliptic gear
with 12 teeth, for example. In addition, two marks 215a are drawn on the side surface of

the first non-circular gear 215 in Figure 16 to indicate the position corresponding to the
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corresponding to a maxinmumtip dianeter of the other of the first and
second non-circul ar gears. 27 _ 16. The spinning-reel oscillating device
set forth in claim11l, wherein the converting nmeans includes a cam groove
provided in the slider and a rotary cam the rotary cam being rotatably
mounted in the reel uni t d including a cam pr i on that enga t he
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arranged so that a tooth corresponding to the minimum tip diameter of the second non-
circular gear 216a meshes with a tooth corresponding to the maximum tip diameter of the
first non-circular gear 215. Accordingly, the engagement between the non-circular gears
215 and 216a has a gear-down effect.

[0082] In addition, four marks 216c¢ are drawn on a side surface of the second non-
circular gear 216a in Figure 16 to indicate the position corresponding to the minimum tip
diameter. Accordingly, by assembling the two non-circular gears 215 and 216a while
aligning the marks 215 and 216 with each other, it is possible to ensure that the non-
circular gears 215 and 216a engage properly. This can facilitate the gear assembly task.
[0083] The slider 217 includes a penetrating cam groove 217a engaging the cam
protrusion 216b, and is supported to the reel body 2a so as to be oscillated in the axial
direction of the spool shaft 8. The slider 217 is guided in the axial direction of the spool
by a support structure including a guide shaft (not shown) mounted fo the reel body 2a in
parallel to the spool shaft 8. The rear end of the spool shaft 8 is mounted to the slider 217
non-rotatably and immovably in the axial direction by the countersunk screws 21. The
cam groove 217a has a shape that is a mirror image of the shape of the cam groove 17a
shown in Figure 3. _
[0084] In addition, in the embodiment shown in Figure 16, the rotary cam 216 is
arranged at a fishing rod attachment side of the reel body 2a relative to the master gear
shaft 11a. Additionally, the intermediate gear unit 219 is arranged at the fishing rod
attachment side of the reel body 2a relative to the rotary cam 216. Accordingly, the center
of gravity of the entire spinning reel shifts toward the fishing rod attachment side. This
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lower side, of the reel unit 2 can be thinned.
OTHER EMBODIMENTS

[0085] (a) In the foregoing first embodiment, the second and third cam slots 17¢ and
17d of the cam groove 17a of the slider 17 have different shapes. However, they may
have the same symmetrical shapes with respect to the center of the cam groove 17a as
shown in Figures 11-14. The cam groove 17a’ of the slider 17° includes a first cam slot
17b’ that extends through the center P diagonally toward opposite directions in the front-
rear direction, and second and third cam slots 17¢” and 17d°, which are curved from the
first cam slot 17b’ toward opposite direction and extend toward the both ends Q1 and Q2°
respectively. The both ends Q1 and Q2’ of the second and third cam slots 17¢’ and 17d’
are respectively offset from the center P forwardly (leftward in Figure 11) and rearwardly
(rightward in Figure 11) by the same distance respectively. Forming the cam groove 17a’
in the above shape can offset the front and rear end positions of the stroke of the slider 17°
from the front and rear end positions of the cam protrusion 16b. Additionally, as shown in
the 0° position of Figure 11, the top and bottom positions where the cam protrusion 16b is
positioned directly above and directly under the attachment shaft 2f can be deviated from
the mid position of the stroke of the slider 217. In addition, it is possible to make the
stroke of the slider 17° greater than twice the length between the cam protrusion 16b and
the center of the rotational cam 16.
[0086] Additionally, the second and third cam slots 17¢’ and 17d” are curved from the
first cam slot 17b” toward opposite directions. Accordingly, the rear end of the stroke of
the slider 17 is reached when the first non-circular gear 15 rotates 270° as shown in
Figure 12 as opposed to when the first non-circular gear 15 rotates 225° as shown in
Figure 11. Similarly, the front end of the stroke of the slider 17’ is reached when the f{irst
non-circular gear 15 rotates 720° as opposed to 675° as shown in Figure 13. Furthermore,
the mid point of the stroke of the slider 17’ is also offset from the midpoint of the cam
protrusion 16b in the top-bottom direction.
[0087] Figure 15 shows the stroke of the slider 17°, in other words, the distance L
from the reference position (the center position P of the cam groove 17a’ where the cam

protrusion 16b is positioned directly above the attachment shaft 2f) to the center of the
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16b comes directly above and directly under the attachment shaft 2f af positions that are
deviated in the lefi-right direction from the mid position of the stroke of the slider 17. In
other words, the mid point of the stroke of the slider 17 is offset from the points that the
cam protrusion 16b reaches when the rotational angle is 0° or 450°. Accordingly, the
stroke as viewed at each rotational angle is deviated from a sine curve, particularly at the
top and bottom, and the front and rear end positions of the movement of the cam
protrusion 16b. Thus, the movement of the slider 17° can be brought further closer to a
uniform velocity rectilinear motion.

[0089] (b) In the foregoing embodiments, the lever-brake type spinning reel is
described as an example, however the present invention is not limited to this configuration.
The present invention can be applied to any kinds of traverse cam type oscillating
mechanisms of spinning reels, such as a front-drag type spinning reel, a rear-drag type
spinning reel, a lever-drag type spinning reel, and a closed-face type spinning reel, for
example. Besides, in the case of a rear-drag type spinning reel, a spool shaft is mounted to
a slider rotatably and immovably in the axial direction.

[00907] {c) In the foregoing embodiments, the bi-lobe, quad-lobe and penta-lobe
second non-circular gears are described as éxamples. However, any multi-lobe non-
circular gear can be used as the second non-circular gear, and the number of lobes is not
limited to those in the embodiments.

[0091] (d) In the foregoing embodiments, in order to easily assemble the gears, the
white circles 16¢ are drawn in the second non-circular gear 16a as the first marks, while
the marks 215a and 216¢ are drawn in the first and second non-circular gears 215 and
216& as the first marks. Particularly, in the case where the intermediate gear unit 219 is
provided, adjustment of the rotational phase between the intermediate gear unit 219 and
the rotary cam 216 is required. Accordingly, drawing the marks 215a and 216¢ in the non-
circular gears 215 and 216a can allow adjustment of the rotational phase between the two
non-circular gears 215 and 216a at a particular phase (a phase in which the tooth

corresponding to the maximum tip diameter of the first non-circular gear 215 meshes with
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unit 219 is not provided, the master gear 11 hides the first non-circular gear 15. For this
reason, even if the marks are drawn in both non-circular gear 15 and 16a, it is difficult to
view the marks and to adjust the both of the non-circular gears 15 and 16a at the particular
phase for assembly. Accordingly, the marks may instead be drawn in the reel unit 2, and
both of the non-circular gears 15 and 16a.

[0092] In Figure 17, the two non-circular gears 15” and 16a” are arranged so that a
tooth corresponding to the minimum tip diameter of the second non-circular gear 16a™
meshes with a tooth corresponding to the maximum tip diameter of the first non-circular
gear 15”. A mark 11a” as a third mark and a mark 2g” as a second mark for assembly are
drawn on the back surface of the master gear 11, which rotates with the first non-circuiar
gear 157, and an attachment surface of the lid member 2d” of the reel body 2a” adjacent to
the master gear 11 by a suitable drawing method such as printing and painting. A mark
16d as a first mark and a mark 2h” as a second mark for assembly are also drawn in the
second non-circular gear 16a”, and an attachment surface of the lid member 2d” of the reel
body 2a” adjacent to the second non-circular gear 16a by a suitable drawing method such
as printing, and painting. The marks laa” and 2g” are drawn so that a tooth corresponding
to the minimum tip diameter of the second non-circular gear 16a” can mesh with a tooth
corresponding to the maximum tip diameter of the first non-circular gear 15”, when the
master gear shaft 11 is mounted to the reel body 2a” while aligning the marks 11a” and
2g” with each other in a state where the rotary cam 16” is mounted to the reel body 2a”
with the mark 16d” with the mark 2h” being aligned to each other.

[0093] Thus, when the two gears 15” and 16a™ are assembled, the rotary cam 16”
having the second non-circular gear 16a” is initially mounted to the reel body 2a”. At this
time, the rotary cam 16” is mounted to the reel body 2a” so as to adjust the rotational
phase while aligning the mark 2h” with the mark 16d”. After the rotary cam 16” is
mounted, and the spool shaft 8 and the slider 17 are mounted, the master gear 11 is
mounted to the reel body 2a” while aligning the mark 15a” with the mark 2g”. In this
manner, the gears are arranged so that the tooth corresponding to the minimum tip
diameter of the second non-circular gear 16a” meshes with the tooth corresponding to the.

maximum tip diameter of the first non-circular gear 15”. When the four marks 15a”, 2g”,
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10] 10] hildes R} circnCgear 157, Therefore an assembly task of the two gears 15” and
16a” can be easy, and the assembly costs can be reduced.
[0094] According to the present invention, since the gearing down is achieved
between the first non-circular gear and the second non-circular gear, or between the first
circular gear and the second circular gear, the speed of axial movement of the slider can be
reduced. This facilitates tight winding of the fishing line. Furthermore, the bi-lobe first
non-circular gear and the multi-lobe second non-circular gear are arranged so that a tooth
corresponding to the minimum tip diameter of one of the first and second non-circular
gears meshes with a tooth corresponding to the maximum tip diameter of the other of the
first and second non-circular gears. Therefore, the movement of the slider can be brought
close to a uniform velocity rectilinear motion by modifying the angular velocity of the
second non-circular gear during its rotation, even when the first non-circular gear rotates
at a uniform angular velocity.
[0095] As used herein, the following directional terms “forward, rearward, above,
downward, vertical, horizontal, below and transverse™ as well as any other similar
directional terms refer to those directions of a device equipped with the present invention.
Accordingly, these terms, as utilized to describe the present invention should be
interpreted relative to a device equipped with the present invention.
[0096]  The term “configured” as used herein to describe a component, section or part
of a device includes hardware and/or software that is constructed and/or programmed to
carry out the desired function.
[0097] Moreover, terms that are expressed as "means-plus function” in the claims
should include any structure that can be utilized to carry out the function of that part of the
present invention.
[0098] 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. For example, these terms can be construed as including
a deviation of at least + 5% of the modified term if this deviation would not negate the

meaning of the word it modifies,

w22 —



10] P"109% & ()-03P"10% & ()-03P"10%}& ()-03 10z 10z
10z: @0%& () - m' 10%& ()- 03\ abcdN bC 10] C'10%& ()-, <
109% & ()-3"10%& ()-* 10] 10] 10]: @O0% & ()-P"10% & () - 03bC
10] " 10%& () - 03" 10%2&' ()-03 10z 10z 10z;
@o% & ( 0% C'10% +0123xnbC 10Q] 3" 10% 10
102 %@100 @ggi --(:ZL Rlﬁca%qp %gu)és)pnorlw to J)élpanese 8;1tent App {%at(u)ms 0s. 8003- z

302347 and 2004-110296. The entire disclosure of Japanese Patent Applications Nos.
2003-302347 and 2004-110296 is hereby incorporated herein by reference.

[00100] While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent to those skilled in the art from this disclosure that various
changes and modifications can be made herein without departing from the scope of the
invention as defined in the appended claims. Furthermore, the foregoing descriptions of
the embodiments according to the present invention are provided for illustration only, and
not for the purpose of limiting the invention as defined by the appended claims and their

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

1. An oscillating device of a spinning reel for oscillating a spool front and rear
as a handle of the spinning reel rotates, the spool being attached to a spool shaft in a reel
5  unit of the spinning reel, the oscillating device comprising;:
a bi-lobe first non-circular gear rotatably mounted to a rotational axis of the
handle;
a rotary cam rotatably mounted in the reel unit so as to be parallel with the first
non-circular gear, the rotary cam having
10 a cam protrusion protruding in a direction that is parallel to the rotational
axis, and
a multi-lobe second non-circular gear mounted in the reel unit such thata
tooth corresponding to a minimum tip diameter of one of the first
and second non-circular gears meshes with a tooth corresponding to
15 a maximum tip diameter of the other of the first and second non-
circular gears, the number of teeth of the second non-circular gear
being greater than that of the first non-circular gear; and
a slider mounted in the reel unit so as to be movable in an axial direction of the
spool shaft, the slider being mounted to the spool shaft so as to be relatively immovable at
20 leastin the axial direction of the spool shaft, the slider including a cam groove that

engages the cam protrusion.

2. An oscillating device of a spinning reel for oscillating a spool front and rear
as a handle of the spinning reel rotates, the spool being attached to a spool shaft in a reel
25  unit of the spinning reel, the oscillating device comprising:
a first circular gear rotatably mounted to a rotational ax.is of the handle;
an intermediate gear unit rotatably mounted in the reel unit and including
a second circular gear mounted in the reel unit so as to be parallel with the
first circular and meshing with the first circular gear, the number of
30 teeth of the second circular gear being greater than that of the first

circular gear, and
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a rotary cam rotatably mounted in the reel unit so as to be paraliel with the first
5. non-circular gear, the rotary cam having
a cam protrusion protruding in a direction that is paraliel to the rotational
axis, and
a multi-lobe second non-circular gear mounted in the reel unit such that a
tooth corresponding to a minimurm tip diameter of one of the first
10 and second non-circular gears meshes with a tooth corresponding to
a maximum tip diameter of the other of the first and second non-
circular gears; and
a slider mounted in the reel unit so as to be movable in an axial direction of the
spool shaft, the slider being mounted to the spool shaft so as to be relatively immovable at
15  least in the axial direction of the spool shaft, the slider including a cam groove that

engages the cam protrusion.

3. The spinning-reel oscillating device set forth in claim 2, wherein
the number of teeth of the second non-circular gear is greater than that of the first

20  non-circular gear.

4. The spinning-reel oscillating device set forth in claim 1, wherein

the second non-circular gear is a quad-lobe or penta-lobe noncircular gear.

25 5. The spinning-reel oscillating device set forth in claim 2, wherein

the second non-circular gear is a quad-lobe or penta-lobe noncircular gear.

6. The spinning-reel oscillating device set forth in claim 1, wherein
at least one of the first non-circular gear and the second non-circular gear is
30  provided with a first mark that indicates the tooth corresponding to a maximum or

minimum tip diameter.
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10] s310%p8ivided with a first mark that indicates the tooth corresponding to a maximum or

minimum tip diameter.

8. The spinning-reel oscillating device set forth in claim 6, wherein
the first mark is provided at a tooth corresponding to the maximum tip diameter of
one of the first and second non-circular gears, and at a tooth corresponding to the
minimum tip diameter of the other of the first and second non-circular gears.
10
9. The spinning-ree] oscillating device set forth in claim 6, wherein
the reel unit is provided with a second mark that is adapfed to be aligned with the

first mark,

15 - 10.  The spinning-reel oscillating device set forth in claim 6, wherein
the reel unit is provided with two second marks,
a master gear that is adapted to be mounted to the rotational axis of the handle so
as to be concentric with the first non-circular gear is provided with a third mark, and
the first, second, and the third marks are positioned such that when the first and
20  second non-circular gears and the master gear arc mounted in the reel unit with the first,
second, and the third marks being aligned, a tooth corresponding to the minimum tip
diameter of one of the first and second non-circular gears is meshed with a tooth
corresponding to the maximum tip diameter of the other of the first and second non-
.circular gears. |
25
' 11.  An oscillating device of a spinning reel for oscillating a spool front and rear
as a handle of the spinning reel rotates, the spool being attached to a spool shaft in a reel
unit of the spinning reel, the oscillating device comprising:
a slider that is mounted to the spool shaft so as to be axially immovable relative to
30 the spool shaft;

converting means for converting rotations of the handle to oscillating movements
of the slider;
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speed control means for controlhng the speed of the oscillating movements of the

slider.

12.  The spinning-reel oscillating device set forth in claim 11, wherein
the speed control means includes a bi-lobe first non-circular gear rotatably
mounted to a rotational axis of the handle, and a second multi-lobe non-circular gear
rotatably mounted in the reel unit such that a tooth corresponding to a minimum tip
10 diameter of one of the first and second non-circular gears meshes with a tooth
corresponding to a maximum tip diameter of the other of the first and second non-circular

gears.

13.  The spinning-reel oscillating device set forth in claim 11, wherein
15 the gear reduction means includes a bi-lobe first non-circular gear rotatably
mounted to a rotational axis of the handle, and a second multi-lobe non-circular gear
rotatably mounted in the reel unit and meshing the first non-circular gear, the number of

teeth of the second non-circular gear being greater than that of the first non-circular gear.

20 14, The spinning-reel oscillating device set forth in claim 11, wherein
the gear reduction means includes a first circular gear rotatably mounted to a
rotational axis of the handle, and a second circular gear rotatably mounted in the reel unit
and meshing the first circular gear, the number of teeth of the second circular gear being
greater than that of the first circular gear.
25 |
15.  The spinning-reel oscillating device set forth in claim 14, wherein
the speed control means includes a bi-lobe first non-circular gear mounted
concentrically with the second circular gear, and a second multi-lobe non-circular gear
rotatably mounted in the reel unit such that a tooth corresponding to a minimum tip
30  diameter of one of the first and second non-circular gears meshes with a tooth
corresponding to a maximum tip diameter of the other of the first and second non-circular

gears.
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16.  The spinning-reel oscillating device set forth in claim 11, wherein
the converting means includes a cam groove provided in the slider and a rotary
cam, the rotary cam being rotatably mounted in the reel unit and including a cam

5  protrusion that engages the cam groove.
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