SPI NNI NG REEL OSClI LLATI NG DEVI CE  BACKGROUND OF THE | NVENTION Field of the
I nvention [0001] The present invention relates to a spinning-reel
oscillating device. More specifically, the present invention relates to a
spinning-reel oscillating device for oscillating a spool that is attached
to areel unit of a spinning reel front and rear in cooperation with
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than in a cylindrical shape whose outer peripheral surface is parallel to
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i s a non-shifteddWyad thgeded simft a&ramgbdipskaﬁéﬂ ta eJh@ndllae:1§haft The rotary cam
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cylindrical shape whose outer peripheral surface is parallel to a spool body. To address
this issue, in order to wind fishing line in a shape closer to a cylindrical shape, it is
conventionally known to axially oscillate a spool while suppressing variation of the speed
of axial movement by combining two bi-lobe elliptic gears which are noncircular gears
(see, for example, Japanese unexamined patent application publication 52-127887) among

{ ‘_ reduction gear oscillating mechanisms.
[0004] The above conventional oscil‘lating mechanism includes a bi-lobe first elliptic
gear, a rotary cam, and a slider. The first elliptic gear which is & non-circular gear is
provided on a handle shaft. The rotary cam includes a second elliptic gear having teeth,
the number of which is equal to that of the first elliptic gear. The second elliptic gear is
arranged to mesh with the first elliptic gear such that their major axis lines come
orthogonal to each other every time the second elliptic gear rotates 90°, The slider

engages the rotary cam, and is axially shifted. A spool shaft is mounted to the slider so as

10 be immovable in the axial direction relative to the slider.



-1 [0005] In the case that the conventional oscillating mechanismwth this
configuration is used, since nesh between the elliptic gears converts
rotational nmovement of the handle into axial novement of the slider, the
speed of axial novenent of the spool does not vary too nuch relative to
the rotation of the handle. As a result, the fishing Iine can be wound in
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dAnventi om._i it ] front and rear as a handl e of the
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non-circular gear rotatably noynted to a rotational axis of the handle, a
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protruding in a SUMMARY OF THE INVENTION
[0008] It is an object of the present invention to provide a spinning-reel oscillating
device to facilitate tight winding of fishing line in a shape that is closer to a cylindrical
shape.
[0009] A spinning-reel oscillating device according to a first 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-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, 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
least in the axial direction of the spool shaft, the slider including a cam groove that
engages the cam protrusion. The rotary cam includes 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 that a tooth corresponding to a minimum tip diameter of one
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direction that is parallel to the rotational axis, and a nulti-I| obe second
non-circular gear nmounted in the reel unit such that a tooth correspondi ng
toamnimumtip dianmeter of one -2 of the first and second non-circul ar
gears nmeshes with a tooth corresponding to a maximumtip dianeter of the
other of the first and second non-circul ar gears, the nunber of teeth of
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fi shing Ppwa, andriherigrasmified tofe potanyolser threugh the first ppe sgcand geaciraldr t he
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if the first non-circ ear rotates at a uniformangu ve 00|ty
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spool sh#fetiirst - @quéPérgeﬂrrf@mﬁ@ﬁ #g wileamagedavecletitt engages the cam
protrusi Rﬂ'}l lThe A spinning-reel oscillating device according to a second 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 first circular gear rotatably mounted to a rotational axis of the handle; an
intermediate gear unit rotatably mounted in the ree} unit; a rotary cam rotatably mounted
in the reel unit so as to be parallel with the first non-circular gear; 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 least in the axial direction
of the spool shaft, the slider including a cam groove that engages the cam protrusion. The
intermediate gear unit includes 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 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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intermedi ate gear unit includes a second circular gear nmounted in the reel
unit so as to be parallel with the first circular and neshing wth the
first circular gear, the nunber of teeth of the second circul ar gear being
greater than that of the first circular gear, and a bi-lobe first
non-circul ar gear nounted concentrically with the second circul ar gear, the

nunber Ofjas t : Gl I h t hat of
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tip dianmeter of the other  of the first and second non-circul ar gears.
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of the slider can” be brought close to a uniformvelocity rectilinear
mot i on byligerds fopi. nghis eilitatge tight windingoiftthe G§hingEns ebowiditnon the bidolbear gear

during its rotation, eyen he first non- circular gear rptates at a
oot o0 SRtiraiat gt afy B DG ebO Brckpl Ranr Ot SR of Fafhe

osci | | at ithigh dervéspendias F theRginiemIRCcAndeRs BEGle ofdhe FE ahd V&b @8n- t he
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ci rcul ar ciednr 2qaaps mpshes padidhe faoth eaagspariog inthe oaénpevigndiamsisr bftheesh

between the Lsk Bldnd 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.

[0013] Preferably, in the spinning-reel oscillating device according 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.



second non-circular gears. Thus, this can further facilitate tight w nding
of the fishing line. [0014] Preferably, in any of the above described the
spi nning-reel oscillating device, the second non-circular gear is a

guad- | obe or penta-lobe non-circular gear. In this case, since the nunber
of | obes of the two non-circular gears is different fromeach other, the
gearing qomx]i S PrdRbENSind v RN A vE RBsRMBR Ble BinnkiBRldd] Sdcill R e0RAG:

non- ci rcgl ar ]gear. -4?[1610;§] Pr efervablsyc, in gns?; n(?fﬁ?he atgtl)ve gescri’bed t he
spi nni ngdeasepnaosidht fatt nagrcdevlacgsar and thesasindoma-afculdregets is ptovidad-with eul ar
gear and e s d non-circul ar gear i.s provided with .a first,.mark that
P cat edr iR R aBin e Ch it hetegentRalt ARG oh PHOR D SR SRERer 1 n
this casay thibageOthatbafidial PRASEST 8k thBohWorcBRP&drt SAH B cARRRG USRI tHE
easily adjusted to a @gart_l cul ar phase (a phase”in which the tooth
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t oot h coflrelisbmarknig prevideteat d tapinrermerpendiiedashemayimumn 8p digiestergt cmEeLf i r st
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can position non-Circulsar ‘gears in a partic ase. ]

Pr ef er abldyaméter ahiye othet dfetha ey and esont bed-cirbgias péaani nghiseabe, adgistih@thicng
device, the reel unit is provided with a second nark that is adapted to be
al i gned ¢ %r‘itﬁ’éal'lﬁ ¢y Postigihe {vo pew-sireaageatsia apsiGidH-@se ul ar gears can
(e easi | Yo@og ti peda.iig, i@ aﬂg%ﬂlfe%b%%e dQ&?ﬁ@%mets?irfn%{ge-fegflgs%iﬁa?ingQi@vi%@,c0nd
mark on the reel unit even If portions of the first —an secon

non- ci r c theareelgaar is pwhedel whie a tsewwndonarkithat id ataptdao de nighednivith theesftdst ot her

cannot be vi d. [0018] Preferably, in any of.the aboye described the
b1 i ng ekl THEE ebS R ny T Cactlan ety aBE Gl RSIEg TSGR § wo
second MRk, vwith ARSERS 998 scbbRd mafk a0aRHEH ha Ren (MPMAGIRe fifk€and
rotational axis of the handle so as to be concentric with the first non-

ci rcul ar sgpead npg-cpeela gesas wihels the twd neh-niear geats mbsh Witk sach etherondnotand t he

third rra%k%.ee%\;e positioned such that when the first and second
non- ci r car af gears and the nmaster gear are nounted in the reel unit with

the firs{o0is¢conphefeatily tih@ny b t dBBLK 8edabrbthalshBnethredl dRatdling device,
correspondi ngl to the mninumtip dianmeter of one of the first and second

non- ci r cthediee! wildp sravidedeniie Bvavbacand magies B neasier @spdhaliingdansed webemaxi num ti p

di amet er ;ofnfdd&o A 1etatiBhal axis of the handle s0 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 second non-circular gears and the master gear are

{ 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. In this case, by merely aligning the first marks and
the second and third marks, it is possible to adjust the two non-circular gears in a
particular rotational phase.
[0019] A spinning-reel oscillating device according to a third 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 slider that is mounted to the spool shaft so as to be axially immovable relative to the
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the first and second non-circular gears. In this case, by nerely aligning
the first marks and the second and third marks, it is possible to adjust
the two non-circular gears in a particular rotational phase. [0019] A
spinning-reel oscillating device according to a third aspect of the
invention is for oscillating a spool front and rear as a handl e of the

Spi ANt NG 86! sthA! Al Sriint N%adP 0! cohPerrifth LAGASH Jrdnen 000k fhind N @ T e8!
unit of the spinnhing regl. e oseiTTa ing device includes a i der that

i s nmount edotemdnireoishodides bt redoctis meayefontimminlistingrhomaition ¢fehahdnde to t he
-5 spool shaft, convertin ans for converting rotations of the handle to
osci | I ati'h e%ﬁW@Wﬁﬁﬁgmﬁ?%@ﬂgr UCHEr2 rogriional aeh rrd spsrdsratreloreansdatni t ti ng

the rot alaafolhe thieadol fic dbALMS, FOIMAENL BEIRARS, Wi | e reducing a

rotational spee speed contr means for controlling the speed of the
osci | | at i[AgR(ov e Rei¢rsblef intthe sighniderreel[(Ra]in Pdefier althy thiidaspbe, the speed

spi nning-reel, oscil.lating .device of the third aspect, the speed control
means i nc?PBH%ls‘?lﬁanﬁim ?B‘i‘fégfqlfj%'?e ﬁ%hg@i“FI&%ngrge@%%PﬁatE@F ARy tﬁl?}fﬁfaélﬁnglo a
rot ati onakis hShafdld Bed Ha0Ihe mandos SGLARG Ykl foltcﬁmy RORmEdd G YhdfecpOT

rotatably mounted inthe reel unit such that a tooth corresponding to a
m ni mum g sdflathet @toodf corespoidithte 4 inisitnvamtp dsewderdvon of thedirktandgear s
meshes wi tooth correspondi ng..to a_ maxi numt,ip, diameter of .the other
of the ooyl lubRatas RISt g bh B iSan g it

Spi NNi ng-of @8l oB&CfthatiisnthdRebEEnOf-chbi@at ¥atd aspect, the gear reduction
means i ncludes a bi-lobe first non-circular gear rotatably nounted to a

rot at i onaP021dxi sPeferahiy, indheisrinniagdes oseiflatinl davicd ofl thhthimlmspedtstbalgarr gear
1 ot at abl | e i nd.. hing t irst _non-circula
oar tnee OB tap oL RBR! £k et B RERY e abREeY Rl RoSGe o

t han t hatxsfoftiehdnidles ind®Becohd eull@llolgemin-cit @02 ZeaAlotRiMahiotalad inithe tbe
spi nni ng-reel _oscj |l %%irgg device of the third aspect, the gear reduction
means i n&Pidad meshing dhe st pei-gircasgear. dharapbsr oftenth afithe seepndaroatdisNir axi s

of the Q@eﬂcueﬁlr% Qf@gtexath?ﬁ%@gfﬁ'jerfﬁ‘ a@n-@%ﬁar{g%&at ably mounted in the reel

unit and nmeshi ng” t he irst circu gear, € nunber of teeth of the
second ci0®2lar Ysematheilngn gresgimring-heh otdibitingf devidesfithe $irdcispetithe gear .
Pr ef er abl

reans. | neHidBbRE RGeS f T et s ArarOGERy ROUREAE EHEBHTY FEAR y

ot at bl 3 man e R b i B Hle i e 02

m ni mum i ctdaegear, the nemberodf tedik of thesecamicimatawdar being greater than that of
the first circular gear. Preferably, in the spinning-reel oscillating device, 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 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.
Preferably, in the spinning-reel oscillating device of the third aspect, 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 protrusion that engages the cam
groove.
[0023] According to another aspect of the invention, since the gearing down is

achieved between the first circular gear and the second circular gear, the speed of axial

movement of the slider is low. This facilitates tight winding. Moreover, the bi-lobe non-
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non-circul ar gears neshes with a tooth corresponding to a maximumtip

di aneter of the other of the first and second non-circul ar gears.
Preferably, in the spinning-reel oscillating device of the third aspect,
the converting neans includes a cam groove provided in the slider and a
rotary cam the rotary cambeing rotatably nmounted in the reel unit and

I ncl udi ng:il%ul‘?aﬁgﬁaqraﬂg 'iﬁésijrlﬁﬁi~folﬂé'éec%ﬁg%gﬁ—%il%ﬁﬁgéépareg{r%\égd sd @19?§100?ﬁcor di ng

to another aspect of the invention, since gearing-down 1s achi eved
bet ween tchegespondingdd tleuhanmgeatip diachetdref $ecenchdrimetitcatar gearmedhee witheed of
of the slider .is low, , This f itates ti

i al t ] i ht i ndi )
ey aover ISeREOHEHBHBEAR e TpounEy B oGt ok e LAt e D,

non- Ci r ¢ 4h@moYeREN AT ehAIRPERH SR ol R tned: ﬁo%ﬁfor&‘%[&ﬁ? QA AGart Aot by
mnimumtip diameter of the second non-circular gear neshes wth a tooth

cor r esporvafiaigon of angelamagliomiyrot the sdicadetoarcimhilar gearfdurisg itnovtaion evdndn tiggear .
Therefore tfhe.tg)overrenl% of t.g,e sl.i de{ cg.n be brought near to a uniform

vel oci ty CPECTH YT Ea* R Bﬂo% YAt & fhg lrgfm&ff&‘ﬂl B ocity of the second
non- ci r cyb@a4]gearhederand Gitick dbjcels Meh@Re LY R clsAnd E@vaélg%]@ﬁfo%e%‘és@ﬁtr m angul ar

velocity nmotion of the first non-circular gear. [0 These and ot her
obj ect s, 'wation &8l baeqyec eppagid tadesskaekinghe atidropr dsdpifowingdetwiledn wi | |

becone a to,tho ski | Ntk rt fromthe follaow ng . d i.led
doscr pe o Eihm i PRk copBiiotth biE R i e a Ak g et

di scl osesmbopirede ol ¢@ presgRothive®iin. of the present invention. [0025] BRI EF
DESCRI PTI.ON OF THE DRAW NGS [ 0026] Referring now to the attached draw ngs
whi ch f o722 par BREEF ORSCIIFTHON FT@!ﬂ%ER&S‘s\%H&GS[OON] Figure 1 is a

L€ross- Se‘rﬁ@@ X al LS Y SW & ﬁlgiapgéﬂég dﬁ'g\giélg% Ovll_:\?cchcf%ﬁg glrf)(éﬁ opiib oﬁgfrfa[ st

‘enbodi ment t he present Invention; i gure I'S a cross-sectional
vi ew of thelospienni ng reel in accordance with the first enbodi ment of the

2o AL P o gL T RS il O9RS 9
accor danggpwhinibrk Be el frskenebod{gzent of the present invention; [0030]
Figure 4 is a cross-sectional view of the spinning reel in accordance with
the fir§0028bodiigera2 bfa ehe-yeriésenvidnekihe spinningewddn atcondpnchevitithe | V-1V
n Fig 1ﬁrst embodiment of the present invention, viewed along the line II-1I in Figure 1;

[0029] Figure 3 is an enlarged cross-sectional view of an oscillating mechanism in

accordance with the first embodiment of the present invention;

[0030] Figure 4 is a cross-sectional view of the spinning reel in accordance with the

first embodiment of the present invention viewed along the line IV-IV in Fig 1;

[0031] Figure 5 is a schematic view showing position relationship among a first non-
&f : circular gear, a rotary cam and a slider in motion of the oscillating mechanism in

accordance with the first embodiment of the present invention;

[0032] Figure 6 is a schematic view showing position relationship among a first non-

circular gear, a rotary cam and a slider in motion of the oscillating mechanism in

accordance with the first embodiment of the present invention;

[0033] Figure 7 is a schematic view showing position relationship among a first non-

circular gear, a rotary cam and a slider in motion of the oscillating mechanism in

accordance with the first embodiment of the present invention;



[0031] Figure 5 is a schematic view showi ng position relationship anong a
first non- circular gear, a rotary camand a slider in notion of the
oscillating nechanismin accordance with the first enbodi nent of the
present invention; [0032] Figure 6 is a schematic view showi ng position

rel ati onship anong a first non- circular gear, a rotary camand a slider in

motion ofipbdg 0Se{dlag tNBsRBGRAN R éthn%?&'it%%%u%%b 5A8nd h 184t non-

enbodi ment of the present 1nvention; Figure 7 1s a schematic view
showi ng pasilar gwrrzetoearwmmmnpi aesﬂrdmgnanéuorsctf thoosciltdtinguhevhagiearin a rotary
cam and a sl i,der t he O%ﬁi [latin rrechanl smin accordance wth

the fi rstac%%?ﬂﬁeﬁ%‘ thS rﬁtﬁ@%ﬁﬁ%%ﬁfj FRSbRVento 0034] Figure 8 is a

schemat i goyigw SP%Mé@lstg%‘aﬁlh %vﬁﬁg ?élht%h%ﬂi %e@sﬂ@éﬁ%o@ ditcdubl gBAotGbhgUl ar
gear, a rotary camand a slider in notion of the oscillating mechanismin

accor daneegisiand stithe stroksin mcrbrddncrtewtth dfe ﬁﬂaéerpb@hmnnt dfribepitcsan inye0085]

Figure 9 graph s tionshi t we non cul ar. gear .
rovat  ondt el J1 BRI B e R Bt R A e R R b ot e
of the pRE&RBindeRMENE 2Bnd elB8@BIenfi gure 10 is an enlarged cross-sectional
view of an oscillati nlgl mechani smin accordance with a second enbodi nent;

S

[0037] FilgA7d 11Figgrea J@r@esﬁmm@wwewceaﬁﬁ@gémdb hegure S Fhejuing osiieswi ng
posi ti °”re1£§§&h#°£ﬁ$qgﬁeﬁ%99n?r&pér“eap ga §$ﬁll%{%d§§§‘§)¢; d%do%o%r&fti‘fam and a

slider in nb osCi ance with an

al t er nat eselthogl mecHan{(sa) mca‘cc@!a@n@rxeﬁlem a1t¢rﬁaftelahib@al,me[rﬁ@a38)]fﬂfd Buse@tl2 is a
schemati ¢ view corresponding to Figure 6 showi ng position relationship

among a Fiﬁ‘feélfw%on circular gear, a rotary camand a slider in notion of the

osci 1l at pnaaTechant sy o AGRarARNGE ksl B Al SR B AIBAN ALY () o

the pr es i nverti on ure I'C vIew correspondi ng
to Figur eelitm’rmhup angorppasiitst oon-cirellat geanshoprammngnd afslidstin pantoaiafchd ar gear,

a rotary camand a _sljder tion_of the oscillating mechanismin
accor dan@& Wiie @ﬁ@aﬁpffbﬁnr?&?érgo@??ﬁo‘ﬁﬁtwﬁtah@%ﬁat%‘?m?(ﬁjgmﬁ?te@e?ﬁc CPHPEMt i on;
[0040] FigkhfBod:4 is a schematic view corresponding to Figure 8 show ng

position relationship anong a first non-circular gear, a rotary camand a
slider i OGRS onFigfiret Feis a schematic view corresponding to Figure 7 showing position

relationship among a first non-circular gear, a rotary cam and a slider in motion of the

oscillating mechanism in accordance with the alternate embodiment (a) of the present

invention;

[0040] Figure 14 is a schematic view corresponding to Figure 8showing position

relationship among a first non-circular gear, a rotary cam and a slider in motion of the

oscillating mechanism in accordance with the alternate embodiment (a) of the present
( invention;

[0041] Figure 15 is a graph corresponding to Figure 9 showing relationship between

non-circular gear rotational angle and slider stroke in accordance with the alternate

embodiment (a) of the present invention;

[0042] Figure 16 is a cross-sectional view of the spinning reel in accordance with a

modified second embodiment of the present invention; and

{0043} Figure 17 is a cross-sectional view of the spinning reel in accordance with a

still another embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS



oscillating nmechanismin accordance with the alternate enbodi nent (a) of
the present invention; [0041] Figure 15 is a graph corresponding to Figure
9 showi ng rel ati onship between non-circular gear rotational angle and
slider stroke in accordance with the alternate enbodinent (a) of the
present invention; [0042] Figure 16 is a cross-sectional view of the

spi nni ng [pefd] | NSARERA @%%ﬁlrﬂlénﬁts}"oﬁhe Hﬁgéﬂt ifebnBish Wi ngm%'xg{%%ed%ﬂﬁ he

present invention, and [0043] Figure I's a cross-sectional view of the
spi nni ng refeednce o &J@d@&t\d}@g&elt\mﬂl’meappmnﬂtb thosotshidied eénthodirtnfemt thif t he pr esent

i nvention TAl PTI ON TH MENTS, -8.[0044

Sel et eq WG R B g Hag frsLgHens 3 SHBhERBACRRRT 300 PSS s 2 th

r ef er enceyrb@dédifor d@nangs onlltantinbi fo@%l@;ﬂﬁﬁé&rﬁflﬁﬁuﬁ@%qn%uoh%g definddhe art
fromthis disclosure that the foll ow ng descriptiohs of the enbodi nents of

the pr esémthi? rRRentebelameandgholy pggdalents. i |1 ustration only and not for the

pur pose mt| n he.ipvention as.defi the.a d and
their 3| Uiilent & %F%‘ﬁﬂgi RErCSh & RITIIP &S Cé%ﬁyga rﬁﬁ%ﬂg ‘Cﬁ ggrdi ng
to a f| r%ireseﬁﬂlﬁdeﬂ’fﬁiﬁtis @fevieNBrakPty@RQITtred] WHEEH Fobdied aﬂao@téﬁys%xm@&ed tyme of
reel V\/mch rotates about a first axis X and winds fishin ghllne around the

first axishyg ligsiaspnnddhe frsapxisiX, t\’dﬂ@}hé rraradlel tegthe Sighing ned. s mmtm@nge@l

i ncl udes I a_ro S

r ot at abl yﬁgﬁ%ggrrlg Qc}}n a%z ? 1Eaﬁltc fﬁﬂ% I'rs K¢ ax’l sl%gé ?ntjﬁgt @g%tﬁ{ag[yosrupp% Otuﬁe reel
unit 2, amdfistsgedl orda frbﬁﬂpdrﬁoxdbﬁﬂh@&&l udht 2t b&d a kst dpang dl@ﬁoséﬁ oithe rotor 3
and around which fishing line is wound. [0046] The reel unit 2 is made of a

synt het i ¢'OPERPIHONOE thegpis|and agpw drvglich ﬁﬁﬁﬁﬁlg ime inePEdes an attachnent
jportion 2enddhat exd f'e@ﬁﬁmi 5 AMEAEA ] %’ﬁtﬂbetu ré%ng f{éﬁ@{aﬂﬂﬁe t Pk {e%ﬂém'tjﬂl t 2 and

i's nounted to the fis are di sposed wth a gap
bet ween urhéudetsealattbdnhyenz@oamd Zehkataikteadh f"feni thp diroht the egar afitheactlagifidrti on
2b that connects 2c to . the reel body 2a. The reel.

t
body 2a .aﬂ rsufa@&“??tq ﬁhe ’IS 8F?£@ra§r ' Oﬁgﬁh@rxﬁ disReshiroa®ta 8P SHHE Phat
opens t 0rddNBody 9Landthe 2RRERHHHY pbﬁloﬁ%e&?cga Qé frtidifhb ARMDEheAd esee Figures

2 and 3). A cylindrical attachient nmenb I's mounted to the front of
the reel aﬁ@dﬂm@@éporﬂ@e 2atto é@frndrhodméab@le2®I|bsdyrﬂdmchfdeamms aterama i ncl udes

an att a?n anI;[ISII‘.l lagg(gnmodatlon space that opens to the side. The opening is covered by a lid

member 2d (see Figures 2 and 3). A cylindrical attachment member 2e is mounted to the
front of the reel body 2a. The attachment member 2e is made of a metal and includes an
attachment flange.
[0047] A rotor drive mechanism 5, a lever brake mechanism 6, and an oscillating
mechanism 7 (one example of the oscillating mechanism) are provided in the reel body 2a.
( The rotor drive mechanism 5 serves 1o rotate the rotor 3, the lever brake mechanism 6
serves to control the rotation of rotor 3 in the line play-out (reverse) direction, and the
oscillating mechanism 7 reciprocally moves the spool 4 forward and backward via the
spool shaft 8.
10048] The rotor 3 is, for example, made of a synthetic resin or metal, and is rotatively
supported by the reel unit 2. The rotor 3 includes a cylindrical portion 3a, and a first arm
3b and a second arm 3¢ which are arranged opposite each other on the sides of the
cylindrical portion 3a. A reverse rotation check concave/convex member 42 having a
shape of saw teeth is formed on the inner peripheral surface at the front wall 3d side of the

cylindrical portion 3a. The reverse rotation check concave/convex member 42 is a ratchet-
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[0047] A rotor drive mechanism5, a |ever brake nmechanism 6, and an
oscillating nechanism 7 (one exanple of the oscillating nmechanism are
provided in the reel body 2a. The rotor drive nechanism5 serves to rotate
the rotor 3, the | ever brake nmechanism6 serves to control the rotation of
rotor 3 in the line play-out (reverse) direction, and the oscillating

mechani Smyde 6&%@{) Oleddh! f¥r Ms%ﬁttﬁlg%éfb(?%lon off RE Y}?&% ﬂ'ln[g ?Emr&h tvia the

spool shaft 8 48] The rotor or exa synt hetic
resin or duscion toahdlavsr brkaticviEnysm §upporssSd vsbgh atﬂhsoughémlolaﬂnﬂsf&:me‘ﬂlm r ot or

| ud d f d d
3c whi on s enF eigen SB st e adiprafnin fukcetrordona “Bh el et cal
POrti on 3ahinibn lLEMETS@ebRMAl I 98) GRAGKBER GRVEL ARSI @@?fvo%l@@é{{]é}ﬂ% o

shape of saw teeth is forned on the inner peripheral surface at t
wal | 3d s previsked bhieveenyhd frde ﬁluhdaftboftat@nn:%) anhie foew erdsel thesandarmBeck

concave/ er iSs.a rat e .one-way clutch for

t r ansni tg?%\é%(lhlgelrsgflédteégﬁ D et %gl}yolpegaﬁﬁgpﬁe line play-out direction to
the | evefodoake TREk M SmeMbROSSISHS Wlchh] 3r bRy QHEL RFheadBisidspbasdred in
the central portign of the front wall 3d of the ¢ lai/llndrlca portlon 3a. The

spool sh&etvagn dlirshamm Ab end Heaecorg ataeiscafi thewptd eTl)e sreeb4 ihdatankhblyhe

t hr ough t we fore end
of the s R forkforeGrf) MALAR B B8 K BRTP i o B b St o AR P
gui ded Olttﬁecrehﬂ'rﬂoﬁg)ﬁmlax{h Xy Thbepdadidlhagt @y Badd Q04 bid h@aﬁﬁﬁ@kw}fich Sstangrenmber
made of nmet al a synthetic resin, and is disposed between the first

arm 3b and® {heo éﬁﬁgéﬂﬁﬁ%erﬁy lipgcal élti’é)fr"f@uni%)éy Epoet with the erar sk QBI y and
non-r ot aliabl yppPantad atlfﬂ LRgnRd r%‘rcﬁﬁ"ﬂla.% %ﬁnﬁeﬁﬁg korﬁ@?f&ﬁh%h%)ﬁo%? fgrfrom

the front to the rear aongt e axis cylindri cal
bobbi n 4&edrabbinddanhi ch fishing line is wound, a | arge-di aneter cylindrical

skirt 4b ari d wit t.he e end of a the _bobbin 4a, and a
| ar ge- di é@@i i%%ﬂo??f@%én%ga%mt aﬁna{ugeﬁf%m@é@rﬁﬁrﬂ L 4 Prgsiet asid SBRft ¢ he
bobbi n 4aaaﬁﬁoﬁﬁzltesﬂa>%eﬂheﬁ @&hqrﬂaﬂﬁe@ﬁ&ﬂ@@@bﬁm WhicA P12 g%hﬁlgﬁe Shall

wth a master gear la that rotates together wth a ha ft 10
ont o whi leqmgeahéﬁdhi@ HleSh@S w@huﬁieedastarwalall phé mlastgegaar $iaft hitismeshes with

(D oot SRR by 8 MESL G PeA el it 8 LU Yol suRRgLi o by

;S) g(r);): Oﬁ h?xfé% th8 sPeEISaaft BHae4d b hien th@ RESEr 6f thhenibh BEAN 20 %froﬂ@por&oﬁ nont
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
14a and 14b at the front and the center of the reel unit 2. The front bearing 14a is mounted

( onto the inner peripheral surface of the attachment member 2e, which is a portion of the
reel unit 2. The nut 13 is prevented from rotating by means of a retainer 36. The retainer
36 is fastened with a screw threadedly coupled to a screw hole formed on the front wall 3d.
[0051] The lever brake mechanism 6 includes a braking portion 60, a braking lever 61,
an auxiliary lever 62, a coil spring 63, a predetermined braking portion 64 (Figure 2), and
a sounding mechanism 65 (Figure 2) as shown in Figures 1 and 2. The braking portion 60
serves to control the rotation of rotor 3 in the line play-out direction. The braking lever 61
adjusts the braking force of the braking portion 60. The auxiliary lever 62 operates the
brake portion 16 in a predetermined brake state. The coil spring 63 urges the brake lever

61 away {rom the attachment portion 2¢c. The predetermined braking portion 64 can
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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
pi nion 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 14a and 14b at the
front and the center of the reel unit 2. The front bearing 14a is nounted
onto the 4 f pmﬁ ; t 1 RGRIER, r , i is a
portion ()Swt{aﬁgeﬁf%iell Ii%{ietg%#ﬁ&egrﬁgtg S{fgbe?@a:)reventéeagg?% r]g’lt%as'?‘}ﬁ&lr.lﬂglﬁ y means
of a r et angrdani3d. 65Theies evwidnke to 86 reserbasitamedofthe foter 3crew t hr eadedl y
coupl ed tﬁ %scrgw hole fornmed on.the front wall 3d. [0051] The |ever
brake medhatilsm EONAGURASONLT, H IR ? SFESONSY br aki ng 1 ever 61, an
auxi | i aryoghsyer §2e ofiffiny MhhAE8mOBis, & PURARHSH FlJueds RhdkiJge POS ddvae 64
(Figure , and a soundi ng mechani sm 65 (Figure 2)° as show? in Figures 1
and 2. Theatheciriongfepthetsporl sBaft 8fmtedbyssupposahatrid cantier of dicatpiooh4 of theakid 3 i n

the line play-out directign. The braking l.ever 6 adj.ysts the braking
force of RETHE ARFR THOPR 15 PR0.* TGS SEAF PP dver e yenSies e br ake
portion lfclidesa trestetier Abmeskiadear 55 altgting R u Helhad@leisher 68, 4oags t he
brake lever 61 away fromthe attachnment gortl on 2c. The predeterni ned

braki ng et litovitea seensd npp-cigila Bedsdibamesshingevigh dddremenradulsr gkas ISt at e and

a brake-r The ndi chani sm 65,i.ssues _sou due to the
everae PN ERRGE ThRbfued DR M B ae I e S R R R R At
MECHANI SMif&@b3] The oscillating mechanism7 is, as indicated in Figure 3

and Figure 4  a device that reciprocates the spool shaft 8 fjxedly

suppor t ed0%¥1t he Thefirsbporsrirpyar £9966P inja binlobpsllpkic gear with &attpeh, 050" as to
punp the I ' § ' i it i '

Pt udos SRR fue At By SACRCGETs LRl R GHE L@ e TEROR Bt o
shaft 10 from aataatey geardrh Ihewhdsheraeselioizchonantatiblcielaive gedre fi6anomeshi ng with
the fi rst,noln-ci r@gla}é ear 15, and a Slb”aigge{l 17 mounted to the reel body
2a so as SHBHBREHv b L8 PESIIRE-CHCBIH 28 d SFRERDe Biepteesab Al cprobsI™Efe fir st
non-ci r cyliad-a0eaf schardtdya bi-lobe elliptic gear with ten teeth, for

exanple. The first non-circular gear 15 is nmounted to the handl e shaft 10,
and is sPAéd f Foenmcdaryasinelt igealiscishapdhmendst, and gerapwittéd icsthaoeel botdrlabl e

L ek B L ol B SRR ARl b Skt U A gcar 1o
rotary cgpacifeally, tedb@sy Shapedk RAREY mARtd 8 aARURtHRSkot shdher, keedh body 2a
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-

7,

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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so as to be rotatable about an axis that is parallel to the first
non-circul ar gear 15. More specifically, the rotary cam 16 is rotatably
nounted to an attachnent shaft 2f, which protrudes fromthe interior wall
surface in parallel with the master gear shaft | la as shown in Figure 4.
The rotary cam 16 i ncludes the second non-circul ar gear 16a forned on the

outer perd d%lpgw st @R aheludng adufld! HARAD &mw@ttﬁy%epﬁgﬁ% PRk uding in an
axial direction that is parallel to the master gear shaft 11 a. The nunber
of teet h pafalich® thespend shafoB- The cat and glthe spéd shaft §riempented hathetshael 10F t he

first non-circular ar _15. .The, seco nan- ci,rcul ar ar 16a.is a
pent a- | oB€ nﬁ8ﬁ'_tjaé3?¥ %%f@?maéf’é’.ly WP a’é‘%p&é‘?&ﬂ? “f%’r % %ﬁ%’gg SCreis 3% econd

non- ci r cyheg7]gearhd banigfodie 1A 4RI alifidicath §10017b, GAIhaRMAL HRBuOHehe
mnimumtip dianmeter of the second non-circul ar gear 16a neshes with a

t oot h corceeishBhéagagalvtomtied oppmsiterdiveatiops dilatine terthafronthieart direstionamdci r cul ar

Shown 1 n R RO Ao DIk B G 485 Pl @Ml Boblfe RE BT oo

di anet er .ex{ed@36larihBe Bbitcheend @ 1iaRg e ead KEN@EFRLIVEY, HARLFHWW VRS 8.
engagi ng the cam protrusion 16b, and 1s supported to the reel body 2a so

as to be Tdsdorpm e qfkhe ¢pan gsoioxe | 7@ismesttiossd siore keévapbipmdhasenter P thee
S0 e €8 T ! . . | € t
struct ur & RpRH RS PRt Re R R SBbL A Blah 08, RRACeceld el (PR

be par alst@indteant $iet ISpaatendhdéwnBardfhBomeans l@rd cad of e fipaain gbafib 8 is
nounted to tggms(gool é’éd non-rotatably and i movab in the axial _direction

I
wi th couf®¥" &1 alongasdirectini thag g @fﬁ%péaifgéhq wepLithes & The st cam
sl ot 17b1thi¥ﬂ"&£|&ﬁ' sRX T 2D EF Wil i ?Ig)g} H’%:Urp Er &cpdfargé’gf%lt Lé’m%fbﬁ@%’ 39}?&%%& te

‘direction_s relative to the front- ction, an second an ird cam
sl ot s 17diraetebnltielt is withogorat ® thesped shafol) andehén fostvaclhneatiats tdwhrdathe torext end

toward the,battam end I the to nd .respectively, as sh i

Fi gure 514 %eéegﬁqgoarﬁ‘gﬁﬁ @‘fnﬂgﬁr&eseg?ﬁqﬁﬁc?@{} SHe _SiﬂéE %&frpi%ﬁéﬁo%&gglrﬁgt var d
from t he wa@RYRS rifhd A sideh® tHeaBarRed §Redi®nRATHd Jegned rightward as shown in
Figure 5. Mre specificall the second camslot 17e extends downwardly

from the 0Q®er eRy fomingthefdamsgroosn & intthd Thovetshews, d is hessiide tovifen thaQl

along a directi t.hat 4s orthogonal to the .spool shaft S, The hird cam
AP R R e e S R S S

al ong t helidgtil7ess @aphdd@émitoseat RAGONELE cdrd phdiRusERONL ikt it8 froanshd Ren
forwardly extends toward the top end @ defining a curve. In Figure 5, the

| eft han8tdpesdidonss Npwe spesifieally. thercas profrugipnt Ak reashes 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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while the right hand side in the rearward direction of the reel. [0058] By
formng the camgroove 17a in the above shape, it is possible to offset the
timngs at which the front and rear end positions of the stroke of the
oscillation of the slider 17 are reached fromthose at which the cam
protrusion 16b reaches its front and rear end positions. Mre

speci ficghbyp) they ﬁ@s"&a@é,%‘iﬂdé%h@éha%ﬁgdb%%%hié&e?l Hel bt (B0 Hrdt BBE-cRBar
positions when the rotational ahgle’is 675 and 225, as seen in Figures 5
and 7. Hagew by and the sewad non-ciicylar ge®d 1 6atbe spfedrofngiel posememoffhe shidiech?i s

the front.-rear .center of .the cam .qgr e 17a qf slider, 17,. reaches its
ront and® pEdr THAGhe teb Madhh: BedRhheti®odartdng b Bl et i han 675
and 225, dieaRegbd\8land thORaRI-108edidonandhlircus F@;ﬂqwa atdartdd@ed s st theon of
Figure 5, the camprotrusion 16b cones directly above and directly under

t he att adhpiBreorsspondingfto ghe ippgpindisdiamater af the sdennidatoneritonlar lgear lédit - r i ght

direction t m d,position.of the stroke .of..the slide 7. 1In_.other
wor de. ¢ PR hET B TR oGP AR Pfo SRE pREHR B e o RY Bk Popsfieuiie

poi nt s t hatr 1NeThGafard)kdich dsd RNt AdDciaash@sr W eRatkdg 4 @lifkrinoMalilaangl € is 0
or 450. Furthernore, by offsetting the positions of the camgroove 17a in
the | ef t VelagHY, e ragwliovelegiierpithresecpid nen-oieilargegt 863 ehapger duBE itsi t | s
possi bl e Rk Skt i.gder bW | engt h
Pet ween (PE TR BRomeCLiaEr B i e iy b 3pRld DRk P Resif 1671
[ 0060] | mirdchitlse wasad bsitteotthmsgadtha@osiond rés ead hbaiad obglewasnprotrasibhr st
non-circular gear 15 and the second, non-circul ar gear, 16a, the speed of
axi al mo\léﬁéﬁft Oigget fpmn e iyt andrreay endspositionTand thempiguositiog vt i $9kpgtof t he
Fishing lhagide 17 adtHelibioB b Reddl orlRGidel 15y o Bl GHRL, 8o 3R the
mul ti-1 obe second non-circular gear 16a are arrarPge so that the tooth

cor r espomehrregds of thheami motouston 164b dindrestesiataf frothe swecamde. nBinisstheclidar 1 Hear
16a neshes_.w.th the 1 oth cgrresi;éondi {1%\%’&0 the maxinumtip diameter of the
first nofLiYEsE fove Jiugar!y withphotiofs valotien the first non-circul ar gear 15

rotates apo@ uni HREMBOYUNBTFUNGRIRCHE ¥ Thitg, angul ar vel ocity of the second
non-circul ar "gear 16a changes during its rotation. Thus, the slider 17 can

nmove |ing8P43} at Wliemsesting, theiftsbermareirips theybailMymebings the igierpdey-phtepasbye and
bott om portians..and the.front and rear end portjons of the cam protrusion
16b are df lfse O?CPP%%etfﬁ]igﬁlnfgrlbrﬁtW‘zlhglerlg‘g?(ﬁ r’pad’gitb?rb?ﬁsaﬁ%& Ctaﬁ‘éec{??'g‘ posi ti on
of the stomed of WhehRhElilRAs bibe WalihdBAt0 mdpobhe (BHPBAUI &f retiliBediol tler 17
at the top and bottom and the front and rear ends of the cam protrusion

16b can BacdeVicsngdosiemide sinfbisctatsaotating e handles) indbe lingretrieving
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.

E m.\‘

[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 13, as the master gear 11 rotates. This
rotation is transmitted to the slider 17 by the cam protrusion 16b. 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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can further nove linearly wwth a uniformvelocity. [0061] OPERATI ON AND
FUNCTI ON OF THE REEL [0062] Wen casting, the fisherman trips the bail arm
9 into the line-play-out posture while holding the fishing line with the

i ndex finger, and then casting is carried out. [0063] Wen fishing line is
to be wound onto the spool 4, the bail 9 is returned to the

li ne-ret riggvbiages Bgéé WeB°)S T b 4.0 B rﬁér@steﬁts tfl@aﬁgg Jl?taﬁ&ethtg'titﬂtg F's]l?dér. in the

line-retrieving directi‘on transmts the rotational force e pinion
gear 12 wievede thearotirg cahdbtrotb@esamd ttrne It shmsidere wead thifrefeFhmcermmatralo ival

force transmtied to th inion gear, 12 is transmtted to the rqtor 3 via
t he froniﬂ%%r?? %%r?ri%”%e% 5?% CBF}H%Bﬁnt@é‘hWei graE g hasrma s tg?sr‘?éfl%h%}ﬁ‘a, t he
rotary can 16 is rotated by the second non-circular gear 16a, which neshes

with the first non-circular gear 15, as the master gear 11 rotates. This
rot at i on [PE6&Ir andwishewa it Bigtites 5s8,ivden the fitsy nomeircdar graot b dsiotated Sbm 0°

Consequently, the.slider, 17.reciprocates al ong the axjs,X of .t.he spool
shart o, asbieshC BirdtlBahacala kS o BRENTAREe FuhRartalie ok cenfls B MRS,
gear 15, wihéingQiREort; 818 sedbhdbitth-EiRi & dehel 6alid rotd 138 38 tHel ML 8Sn SlaRWddNS
rotational phase of the second non-circular gear 16a and the axi al

posi t i on a8fariopeB s Whpartha potlnMseefiibe Sest agnciveulpi gear hdwoutsrontiag tgdwr 15

rot at es . 5. il_9 . i odipent . the nunber. of teeth of

he t 1 rsetiuiPaliiblcl oiifes Lk LG BTARPL IR Reeon DR HEREG e feBT [ e

second neorrespoadingrio geanink@ami i HAameteACBOEelirreduttionhald ik ithshimeanti rcul ar

gear 15 rotates 900, the second non-circular Igear -13 16a rotates once
0,

(360). | Ahkpghs etany cgm 16 ropese &pn highers spsedallodhe camiasy.cnban thatooth pler
froved as didfirsl B5AL¥CAATAP1S OSALBAARE td tTinkhud g@giggg;gr RRURY iftedhe

reference nuneral s in i gures onents 1'n
figures &ahphthesacmdapntdiaskar ignarFicguneresimnd[nRQ66le Asxishomtipidiarfdtgudres 5- 8,

when the first non-circular gear 15 is rotated from0O state in the
directi oﬁe?{ﬁa@‘_é%%aéf ISée_%e SERGW 30 %Oﬁ'%yf@paléirawt%fat?h?elowaﬁcwsedl in
the Ii ne‘l‘h‘é‘ﬁ@ﬂ'n’&ﬁ-c@'eﬁﬁ?é%agrlé ahﬁ%héé‘e%eﬂﬂn&?@ﬁ@dlﬁrcg@a@ﬁ695%fdi%>f%§ed sichehAted in

the direction indicated" an arrow B. Wien the” toofh MK the first
non- ci r ctheageagealctin wor is sgpbndiung the foheandrmasd endsof the sttiokeref the stidshids wi t h

R T L R RN
(r) ]g)t ary Caiipdh dredsaiiRse ee daheprot:abiestl 66 Regsbitiohed UR8c®PMFaMd dnBary iR t oot h
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 first non-circular gear 15 corresponding to the mninumtip dianeter
meshes with the tooth of the second non-circular gear 16a corresponding to
the maximumtip dianeter, the gear reduction ratio is the maxi num Thus,
the rotary cam 16 rotates at the | owest speed. The first non-circular gear
15 and the second non-circul ar gear 16a are di sposed such that the gear

reduct i OMnpf EniFSge88! the 3HOMND o‘fﬂ% sfhrdemv A0, th@?e’fel%ﬂﬁ c?sﬁh&r{?@ 1R Jephf&a Of the
slider 17 to make t he speed of the slider ow, ;|3 e gear

reduct i orﬁXﬂ%ﬁnd)thes”Otﬂégmaj aagletod theenont- fartg@rlgeala}feaé.hmhmmntdhaxxsam pr ot r usi on
16b is p one £e bove and ect | the attachnent shaft
2t to mandUite s puEeBlon whdH et b REEhal i Hedherseod e Mol Bhtreing

third Car@nﬂb @f the bit6ke Ml whicth B¢ Spetlo¥adial MAMMBS flds3d be AW SiTals, I otLwar d
opposite directions. Accordingly, the rear end of the stroke of the slider

17 is reERetd wiaes fapidn thase phassonOpithe othar hayelatheTsdwativatatin }zmmgsechﬂmom in

Fi gure 6, fi Ci rc | ar ar tes 225 as
shown in bﬁﬁ%&rgl%)gj%% Fgrﬁ(gl ar the@%@ I?YP%H?O%E@) 5P ]é’ne% %‘i?eorg’le ®slider 17
i S reachegtavitiet kheft 21, R\&l‘érdlﬁﬂsﬁdeﬂ(lbﬁc&rto ®e #Mst 1 PhuQHRL B%ary S8in lgsrota%%{bi@d to
675 as shown in Flgure 7. Additionally, the md p0|nt of the stroke of the

slider 17n&hgse Bhases b conyemionak gaer-dremmiseifaiing meehanirmscthng @mtrh@w @m 16b in

the top r

slider 1 ﬁ‘ﬂ:ihr?tégtE goi)g%du?ﬂbe %gq'tgak?,eé lrg(;)l?ﬁﬁ%l%e re?gg élg %8%‘? )6n (the
center pdBbttorder sﬁacg‘ht tihes. dam}@rmmgesﬁc?@th%@ta@ ¢ 1 € BdThteP BSirbkisha0dly 26D 1S
positionﬁz%c%rectl 8 g attachrrent shaft_2f) to the center of the
cam pr ot r{sHGAOHE R ﬂﬁ ISt N HI Qi EgRRES, é@hmgﬁslerc@fléﬁé@ Uprstindd
aersus t@gtdﬁggﬁédmal -14 angle. In Figure 9, the stroke L of the slider 17
fromthe reference position is the vertical axis, and the rotational angle
of the néﬂoﬁﬂ]rcumecgfearthelﬁidesl? Imeﬁzkmﬂrly Z@Ipﬂ&ﬂ toaké spool SIRA8Y withehe educt i on

ratio i s designed to in t ases r the frqont and rear. ends
of the stPBKE™Y S%W%ﬁl ﬁﬁgl@ﬁggﬁ tg?c &P é‘rTéWFO % the spRol sl 8 Thus,
the rot a&éﬁnf(ﬁ@é@tﬂ@sﬁe@f-@tsﬁ%nétﬁ%f tlhéqslfd&e$¢ ’@Hﬁ’ss% cag‘grtolaee ??Qﬁrleﬂgﬂ&le fohe

reduction ratio is designe large i n the phaSes where thé cam
pr ot r usi bﬁmg@i[gfmgleé@gm waegrea@d\ke' tbe ciyelpovirtsive: 16t t Behefory, c—:sdmnf the2f | where

t he speed:: the rotar r ot.at ow in these
phases. glﬁ&eggﬁ\s}se ‘%"6‘%&‘93&%‘? P&B‘%‘Bﬂ%‘&%ﬂm %P?vaagf gﬁ%\ﬂ??f@ f cdufr do not have
an el |'i gegradgarin thdtrssgiigdh afdlctcPom Bk FigstGleh\eBrculb bedr stthehdXIRBENt
enbodinment, it is nearly first-order straight |ines. Furthernore, since

t he rot aW cam 16 rotates approxi mately at
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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1/5 the rotation speed of the first non-circular gear 15, fishing Iline 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

i nt erpose the cam groove 17a. Accordingly, the spool shaft 8 reinforces
the specific strength of the slider 17. Thus, the camgroove 17a is |ess

prone to ' : : Ot st on,. 16b.
Ther of or &y el P TRt G RERRE o B SR PR RS
groove l17miween the impossidiiegdan uaitrlh9 adé greadaky oamilh6ét he transm ssi on

efficien omthe first non-ciyrcular gear 15 to the slider 17. SECOND
EMBODI ME %070?[1?28?%1#@}%@“?%\%&881 TRfrtagure @0 dcludgsiths firg cradiegenh 118,

d 1 : i t j 4 | ai ned. | i f
accor danage WrihealA AR 199R0KLSEN S 1d, AP AR, Yp] ai ned. 10 view o

the simlarity betweeén efnate e inments, the parts of
the alter[f@il entbbdinmeier gedrishaft at 2isimbanbiataly povided wiiathe Sirstfcitchiar féarst

nmbodi t, ;W | i th f | th t f th
Flret omiddi mERETGPda0er 1 RaDQAEaPrBE SRSTIN 16 P aF EmGr Rk BT nat o
embodi NMenkarateRATIRIR <1 dRMArGRhr fl%[i%ggﬁllﬁlaéreta?opﬁelfcgfgégl' Lith t&TRedl ppnt may be

omtted for the sake of brevity. he gear reduction 1s achieved
bet ween tewémpler st non-circul ar gear 15 and the second non-circul ar gear

al 20 be 400 Bued BEPURBI LS PRREl 185 SR geamed il o EHGIHIBHS o e
mast er gead] balipbd rdideably Rt ADadinRL ¥8AFAeLtol8E Fird Rirbuldd Soar WIS C1Ihd S
di sposed between the first circular gear 118 and a rotary cam 116 as shown

in Fi gur dntgonedie el inelideer sceandibisolasrasaryhiOamaeshingoviah theifirst m
o SO R LSS LA R LR O LSS 9ER0 EMISS Mg o,
mechani swird@ldr gdar Fi gur Ehelfurhbel ofdash bhide kbdoitl coetilatibedr 19eals gkdfer thhde
i nternedi ate ge unit_ 119, the rotary cam 116, and a slider 117. [0Q073]
The mast &hat @égwafrérﬁfawwmgsﬂli Kl 8n ohersseandamicylap eeari ldda i smrgre aribeleal
S S 20 s LSl ol oL SR ERt B0 L) e |
i's a spumwitpekhteeth, foelekemplegdde satedrid direnlat eetrt,194 and thexfasmplod-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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[0074] The internediate gear unit 119 is a disc-shaped nenber, and is
nmounted to the reel body 2a rotatably about an axis that is parallel to
the first circular gear 118. The internediate gear unit 119 includes a
second circul ar gear 119a nmeshing with the first circular gear 118, and a
first non-circular gear 115 arranged concentrically with the second

circul ar geafonkdBeblTRY AHABEHPH th@%%iﬁl (ﬂfecht}ﬁb?ig&eo&ﬁne‘é&ﬁk's ewd &g Fﬂé% I's

greater than that of the first” circular gear 1 The second circul ar gear

1 19a i s camspuevgbiia ina phsdtiatiag grapeawithi anfovibsiapet h, for exanple. The first
non-circ geat,,.115 is .a bi-lohe elljptic gear , with 14 teeth, for

exanpl e SRS ce st Beoiulaepitiabon! St dte i pdonisnc b reLr e gbar 115
can be fqpragekt LRGBS Bht VI PinSBPERLE hculhPo@d it §d. OMhe HBSYMERYPEe SPaced
fromeach other, or nmay be in contact vvlt% each other. [0075] The rotary

cam 116 ikouwghiheas-te hapdarmmueleity reatiingas mmsiontreldtivotot the ratetidn spody of e

r ot at abl bout .an, axi s as.to be parallel with e.first nan-circul ar
gear 115 03R - GHaF 8o 15 71 e eeP b Eort e st 1 Mpreshrafcdlaters ba
formed oRedi€oRwitRy ofMBE hetheikdlart f¥8fea’s5,an@Nd 621 CRkIBBA L BN RAAI1EHSE R 116D
protruding in a direction that is parallel to the nmaster gear shaft 11 a.

The secor@asfssoutipendiag toewrirant agd rgas ead bprtioppef ielstipke of Geatde 1A, thueet h,
th nb i t. . . th f the, first -Ci
goar 115 el BECEREE O L 0 Brat Qe gk tn Bk ol pbtd The RN FHG T

cor r esponrditgbdtionbdheirsilad gaars 1 151 arddildned ®kighkd tdee $0eaRestREnGhd €th ar gear
1 16a neshes with a tooth corresponding to the maximumtip dianeter of the
first nomrerysen Hbddenesitionsd abpyrrey betoi thy gtigehmentshpii 2 udbus, shepwaed pht i ng

cam gr OOY&%&J%%Q‘?&%E%&H&rﬁﬁ wprotrusion 11 6b, and is nounted to the

reel body 2a so as to be oscillated in the axial direction of the spool
shaft 8. [A0iE]s| i bethiskhde, isgicgthicdethtionalttheveadnals dinvacdd iato ettilifer spool

shaft 8 by a support structure including a guide shaft (not shown) nounted
to the r Veﬁﬁa{}gy Bang fhe @fpacvan-@esuf%g@ﬁég&'mg Fhgr e, nupler Pié?@th_e of the
spool s h?ﬁdve%ehﬁca%é%ﬁ%y&%uéﬁﬁuﬁﬂ&%eaﬁ 6 %Forﬂl%h%c‘?tty‘_?_rhgtm%a@&gvérﬁgﬂyabl y

in the axial direction the countersunk screws 21. cam groove 1ll17a

is a penétpddiiion igtheowebodimmmtampeydhg Sledpermpdion geaitit thdgcadsgidbivat i ng
mechani sm 107, éhe% ar_reducti of i S achi eved betvv_esn the first circular
gear 118 MNPHBICLEEONE" EAEETST '%é‘a?enffng%ﬁwwe% © QHETE DG g ht
near to afﬁéﬂﬂ,orm vel ocity rectilinear notion relative to the rotation

e

speed of 't first non-circular gear 115 and the second non-circul ar gear
116a. I\/bl[@7§ﬂ)eci ’flgec(aqc;lgp:ﬂo:@ Feechanism 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 {0 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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reduction ratio of the non-circular gears 115 and 116a is designed to be
the snmall est at the phases corresponding to the front and rear end
portions of the stroke of the slider 117, thus, the speed of the axial
novenent is maintained high. On the other hand, the reduction ratio of the
both non-circul ar gears 115 and 116a is designed to be the | argest when the

cam protrﬁasamgq %5}99%11? rP%'bfsé&ﬂs%emygeawzl%érﬁif%htegﬁ?tg%h?cﬁgggg%eﬁ%%t 2f .

Thus, the spee e axi al novenent T's mal ntal ne Inthis
case, si nae beHermaltiategoilylorsepeeneiyt Ihadditorahteohal bt epaedtfidn searotharpvenent
by using the elliptic non-ci rcuhar gears having the sane nunber of teeth,

the rovefelty ken ceBaehElth G248 hght further near to a uniform vel ocity

rectilingapgovenBbotary! AnRSitd {5ia0Rsc-dMAptd B SO AL BN o &HRY Y ihBYed BEdy
i nternedi ate 'gear unit, the gearing down nay be achieved by an engagenent

bet ween raroiabdubtanut geaxis st hato beaparalthl fofigr hatfirsimobeirculaf gepedd §. ThO079] The

illati hanj 207 of Fi 16 incl first ci | . 218,
an. | nt or MSUPATE" aoa 7t 1 rstod bRy Eiospe Tt Son PGl Dotk
master geRérestahd a cdlbphnhs cdif ProtRisRnalley pRErRMdIteR itdetibhendt iis{] Sralfd] ke ul ar

gear 218. The first circular gear 218 and the naster gear shaft 11 a can
be for medh¢ mestgr adar yhast 1 see pHreanuanber of testlf ¢frthe sesiond nbarcircglenge®2 2864 s a spur

gear or | i.C ith 14 teeth, for anpl e, 080] . The inter i ate
gear uni g GRohe Bedhoh Fhlle O 2788 Sisond ety b SFERA, *2a
r ot at abl yuabostic Aliptaxidr $Ohas kahbfrp lkeThwkédant henfdirkslar 8édr QUbALs gear
218. The intermedi ate gear unit 219 includes a second circular gear 219a

meshi ng iEEREEh® that & oafhesorpapendingto thamininim §p dirspeter ¢idhe scopdaen-215
d . st i-xcul . f
ocendey SRIEOLEZoeL bl DG WECOLo RIBEL 86 g el LR 2

circul ar fgaaronai&ﬁiaT]tgemSHéomcﬁcofdmgﬁy,aﬁrpe g@@ge&%ﬁﬁbdme]&a spubngianlapgedrel i cal
gear wt 0 , for exanp The first non-circular gear 215 is a

bi - 1 obe gllgiaﬁéﬁigag%agiﬁf‘éﬂwf??ﬁc@éth, for exanple. In addition, two marks
215a are (gogn ot dduic, 4tk as el atdifh éﬂ5%1865%%85@&79&09&%11_215 in

Figure 16 to'indicate the position correspondln maxi mumtip
di anet er cirthler gex @hda o Figulealt geadic&t S @rdicnenfspetlimnoo-the minimam gepar 215

can b 1ok Tedel hOGEALLY. RL.SERBIAL Blght; 20l Lon . LiEy, rmye b gpoced

cam 216 igfigRindiRCmaNaney aAB 76 kvithadaeh bheMBURLBEIEIR & BRsukeRlat DR HNn-
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 to 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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2a rotatably about an axis so as to be parallel with the first non-circular
gear 215. The rotary cam 216 includes the second non-circul ar gear 216a
formed on the outer periphery thereof, and a col ummar cam protrusion 216b
protruding in a direction that is parallel to the naster gear shaft | | a.
The nunber of teeth of the second non-circul ar gear 216a is (greater than

that of trBS%fcfg%){Gb%tlﬁlP&tﬁE bl Eéfelﬁﬁﬁﬂhaﬁﬁemﬁﬂ? 1\?&%8%‘ é?f?cfé‘etﬁie E—rcﬁagﬁ'y‘r!;econ is216a

is a quad- elliptic gear wth t eet or exanp

non- ci r culranggedth@fidang sod atackhngedidemithateehbddold) tleorppesiposide,ng., tthee t he
mnimumtip di.aneter of the second non- circular gear 216a neshes with a
tooth corf Erp%ﬁ%"diotﬂglet%dt%tm%ﬁ}ﬂinpﬁﬁ di aneter of the first non-circular

gear 215. Accordingly, the eng@g@iﬁ(@k{@@ NTe non-circular gears 215
0082] I'n additio

and 216a has a gear-down effect. n, four marks 216c are
drawn on [80&5]de &if deefonigottelistanndlimen thel seculdamdgbad c2h6bots h7damgur e 16

to indic e position. coryespondi to.the mninu I di.aneter.
accor di a9 7By GELERGNT hdk PhES UG Iamexs Ft et seste HOTEvEnd S TS whi | o
al i gni ng HabetHamkine s?ﬁqﬁle%’i'éhlg Wi 88l BitheEentdlofitBe RRS SRV 17RagNSUT €
that the non- circular gears 215 and 216a engage properly. This can

faci | it atshownén Gigaresdd skhbllye eaasgroove 08 3Y thithdidst il deincl2dds 4 Atk odteslad

penetrati,ng. ca ropgve 217a en ibhg the.cam protrusion 216b, .and is
uppor ¢ ed PolBNE R sl mSRER0 R fedshELS Bhark pRDGUE Ry o ot
d! recti oneRfdidebigor RAOkec®RAThd Ghirdldagn gbisdee’ é’rﬂd?}?cﬁ, @Hicﬁ%ﬂe ¢Lﬂvécbﬁoﬁ>€h@|
direction of the spool by a support structure including a guide shaft (not

shown) notifftcad ¢ ke tovesil oppefjte Hireptirn gy exit¢ns toperd the bepowids §HARRd 82’ The

: d i B - bl
Gna i mrotBrTELRPREY bl ks O BB GAe LRBI T WP R IS P RES L
groove 2hikerchpestigelghdfet fratthd senterrd forwirdiyndgwead ih Fegisbapparef rebiveardigm

groove 17a . sho .n Figure 3. [0084] In addition_ in the enbodi ment shown
in Figur éna}é}mﬂvgé él&%r§r13> by hespre distange rasReeivaly- Homigsithieany 8rogve démment

si de of the reele & %¥ c%‘?‘og‘gét%é ¥EntlBdtBe e@?%%ﬁ'ﬁoﬂ?@f the 03 of tH{aa Qlljder 17

Additionally, the internediate gear unit I's arranged at t Ishing rod
at t achnefitonsthddrapft andecar end phodyns2d thedat puérusiont I6d. rAotdiiignatigmaszhéwn in

Accordingly,, the. ce r f gravity of the entire spinning reel. shifts
Conard ¢ BT HtAG oaeue £ dotiarn o Bsomme S ensp b ERue Hothga8 16P 1 he
reel as tlitioMd diheuliasbes émindiréyﬁ%%ﬁ&@rrthe ShRESchNhaFOirahY be ARV idEE ficn

arranged at the fishi ng rod attachment side of the reel body 2a, the
opposi t e thsi ™l pasiteon ofithe

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 first
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 siroke 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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| ower side, of the reel unit 2 can be thinned. OTHER EMBCDI MENTS [ 0085] (a)
In the foregoing first enbodi nent, the second and third camslots 17c and
17d of the cam groove 17a of the slider 17 have different shapes. However,
they may have the sane symetrical 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 i i [St sl ! t [ h nt er
S on L ELALE 0 St TRl i M o 00 KR0S LA e
second ard Fidi §,dhe strokel [0bSth diderdrfdrdng diis revdrbnde pasgioa iy thedeifticaatidlendf i r st

cam sl ot 17b' tOV\ﬁl‘d op %si te direction_and extend toward the both ends Q
1' and QPR Ty g\ké?& cpRE-CHBWAT g5 d S anthedqrzental axs.t he second and third
cam sl ot 'a 74! i : t

f orwar dl O((;E?Eﬁf t wamrj%liisl %S%isgﬁ‘rﬁ%ﬂﬁ%f‘ﬁgﬁﬁggééﬁ %%t%ﬁ{?oﬁﬁ%ﬁ?%r B%ﬁ{uéloélur e 11)
by the sdifk cdinst ditedtlyr #opeatd dietatly rdenihagtitdieneashat diat @odifiahs thamarthe

above shape, can offset . the. front_and rear end posjtions of the stroke of
the slidéf™: g‘% m%b%%‘?ﬁfr%ngfrﬁﬁfonafﬁ‘&ln%&mléﬁ%ﬁl%ﬂfﬁbﬁﬁ%&%ﬁdﬁﬁggﬁﬁﬁ?JrEﬂ rusi on
16b. AddighiepRalrly/ the%%icﬁ%tﬁiﬁ‘oﬂtﬂe sthdl@ cﬁtﬂ?@&cfegg‘?‘isoéfféé't BHhAnd égin&%aﬂtﬁ@ and

bott om positions where the camprotrusion 1 IS position Irectly above

and di r ectinyproingeen i flereatheschmenbe shaidanabinglais Berdé07. atedbrdingiy, thehe i d
position of, the .stroke of the slider.217. In.addition, it is possible to
ket ho *H6kS B ThrE Erreh ringona 398l e AR TP EB R T BHEER Batheen
the cam p&oLidisdtem, baB tanFonitng ré8he hodtioAdSs thohiiveRRA! ofGREEaS. [ 0086]
Additionally, the second and third camslots 17c' and 17d' are curved from

the fir$toteusiansidr Tivs; the owevencobpiobe sledeadily eean miyougtg durtltinedisy: totthe r ear

end of the.str f . | ider 17" is reached when the first non-circular
‘gear 15 :&g%fg{r%gég?gy%es?hgﬁ%a\%nm? e Fi gure 12 as opposed to when the first

non- ci r cyh@Esv] geafh) I thetfodp@sn pltitb AimEMe Ve ldver-bigut easﬁinnﬁigﬁebiaiﬂ y, the
front end of the stroke of the slider 17" is reached when the first .

non- ci r cAFEFibgeas an sxaraplgs kawerspthgpresspbiwention is pot Hmited sy ¢pnfigyiatiens 3.
Furt her 1.4: pai i L | so of fset
fromt hgq{ %ggﬁeg%%;% ng%rgltoﬁ%lagtg%% %E%ﬁ? %&%ﬁ%ﬁ%&t}.{aﬂ&g %ééﬂ%eﬂ%g%lgﬁqn i rection.
[0087] Fingwhaidhs shepisnihp ecedd, sadbeascf frotielrag (yiberspibhing redl, atdredragoiyds, the
di stance L fromthﬁ? reference positi on@gt he center positiaon P of the cam
groove 17RPNRAPY § Hekdiae oINS e apd clossdifpediedsiriae {95 fabove t he

at t achmegiampial Bedidds, iR He"@sE6MY Rlar-8faglihfe spidiing reel, a spool shaft is mounted to
a slider rotatably and immovably in the axial direction.
[0090] (¢) In the foregoing embodiments, the bi-lobe, quad-lobe and penta-lobe
second non-circular gears are described as examples. 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
216a 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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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 camprotrusion 16b cones directly
above andhéidoffédryes # hiRG TR éﬁlﬁ% bt

deviated in the left-rig %&gief%eﬁéiti on P?d(l)mt Iteo%ﬁ%%;)cgg(?tﬁ?%hf?g?a%%} %ﬁagke of
the sliddpr asgembly. Horwesier.vio ceigtiast teshediost puibadingnt,theenshe okenefiahees| i der

17 is offset,.f,rom.the .noints that th cam.protrusion 16b re S en the
ot ati ondPingrentevRt Fhgmat B et h i MR St SRl Bid b each

rot at i onakasandven ifSthe evdrd £€ dfFRMndboth REn-EHEME: Rl § hedh &1 idis alrrtieto top

and bottom and the front and rear end positions of the nmovenent of the cam

pr ot r usi o#eVL 815, marke gnd tohvd) wib Yeermtl obthe mha-cétcide geary 15 end 1 Greathopaytitulfur t her

I i it il notign. ] 0089 b) .In.th
o son n AL A gk el s TR TR L Bt as
an exanplbeih fahevet-cirbfapsRsend addmention is not limted to this

configuration. The present invention can be applied to any kinds of
traver se [e&HAlt ypbt Jogie I 7athedyo neactintlas ggarsl 53 puch hfaigre atnged sodhptas a

front-dragd, ¥9§65§)81}&ﬂ% Egtﬂeqﬁlinimﬁalrﬁlgﬁ)gﬁié ét%gaf_' %Q%ec%%@glg%ch%ufa? %ar 13a7

in
| ever-drag type spinn reel, ose ace spi nni reel, for
exanpl e. nbskeskesh aitonth herrepsadiaf tathceriBuAOH YptesRiofi tHerfysT @el-ciraulgpool

shaft is nounted to a sl i deﬁ, rotatably and_i nmovably in the axial
direct i oﬁ?afﬁgioggi megy e as rehipd pegofine? BRtots nirit $roRhimas oF sEembEU#E- | obe
Toaenor: Arhfbey IRGAOR SRR iRl SEETE AliEh ARECE WA ORFHRTRIR

However, any nmulti-Ilobe non- circ edar can be used as the secon
non- ci r cgearlSeand anaatthchinentrunfber ofahe lid mesnies 2ddbf tHei mtlthedy La” tdiasmttn t he

enbodi nents. [ 0091 | n..t. he .for.egoi enbodi ments, i.n order to easil
assenbl e%%@a%%faﬁ éll ! f ﬂﬁ a swt?% RS %@Hl%ééggb &5 BTBHY 7 eHnge oMt
non- ci r cub@hs §eadt ndbR aA® 2 ek Dh? 8 a SRHEKS ma | Fdr@ssdaily BRI &Awd 20k 216¢

are drawn in the first and second non-circul ar gears’ 215 and 216a as the
first napdeond pgpciteulanesay 16ph anden edashinwne swizche il It medibat 2d gefdhe el t 219

iS provi > .00 U f the raotational .phase het n _the internediate
goar "unt PESTE SHHB b Reoh A Bore s b B 1BERT &P RS SR BE S o i g ¢ he
mar ks 21bapiamthe? 46¢€ phintibheThORmriS| REULRT 2 J0RE FraddDsPihel 2608 SR fespdidNy

adj ustment _of the rotational phase between the two non-circular gears 215

and 216at%he MipEpym dip Hampirneethe seqond senicircwlar epprtlide” sanonpsh 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 167
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 162 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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corresponding to the maxinmumtip dianeter of the first non-circul ar gear
215 nmeshes with -20 the tooth corresponding to the mninumtip di ameter of
t he second non-circul ar gear 216a) for assenbly. However, in contrast to
the first enbodi ment, when the internmediate gear unit 219 is not provided,
the master gear 11 hides the first non-circul ar gear 15. For this reason,

even if tfwgrnmg ks areedr%a gpamh@ BeG! dafi Bl &éha%lér prs! 1571 S
difficult to viewth erra t ust t he (% e non-tircul ar
gears 15 amdd 626t mesht wih pwht cpthcnrlwthe nmmmémfpdrasaméyrbi/m if Aecrondémgghy 11t he

k d be dra t 2
i T e e Bl o L e 1 08 BERLfoR ah sfemiry task RE Ry OrsaRSdT @il ar

gears 15 16%”@arﬂ-§éleas§rﬁ1dathé%@ﬁ@lﬁ&sﬁs@hb@r@&%@&h corresponding to the
mnimumtip diameter of the second non-circular gear 16a" meshes with a

t oot h cor ﬂﬁ%ondﬁtﬁgondmgtthéhmsenmmvmnpordlsametﬂwgaahngIdewhns adhigved- ci r cul ar
gear a _mark " co rk for
ascenbly baPuie b B Fie ftetet SudTlecalBR meiinuut dragBnfer 660 i R
rotates widehiat E@arfahﬂ%ﬁe %@&&élf&!ﬂr%‘éar aRaeddof aﬁﬂ%@%n@etnt aLihEBNderdh hace of
the lid nenber 2d" of the reel 2a" ad acent to the master gear 11 by

a sui t ablredwedwlhis faeitimos tght:wn@ngwfthﬁ |ﬁﬁ@1narinuepé‘urth¢rn@re Aharbirlobe figs as a

the seconi ReneErvi g Poo AR PR SC G R BRRGH b aB P Ih "

nmenber 2doreépontigrieehe mhofymAey diadieas @Nbnd of thgirseaeRecoNaRoaidietlagr gear
16a by a suitable draw ng nethod such as printing, and painting. The marks

1 aa" andcdymespes ‘d%fh\ﬁﬁoeéb comgsponding §e Fhedparimappip dingeta o theeotherrifien ti p
diramet er I

't:or respo r{gig natgr]lﬂg 8&%&2@%&;@%& %a%l gherrgm&t?é’rtﬁ%?lovﬁr% i T lee %ﬂoc%pgﬁ%u rt:Et)?g%tear
15", wherldshéo a mafomet v@eaﬂty &halﬁiﬁeait Indtionyunsdityihotichagulaelhelbedyof2e whil e
allgnlngthe marks 1 each other in a state where the

th
rotary caRTOPETONEIEY ﬁ%fa ngh‘ég?té%?n 5y Whgn the fisemerGR eIt t h t he

mar k 2h" ab@hﬁﬂoﬁhh%m\ﬁeﬁmﬁ ach other. [0093] Thus, when the two gears 15
and 16a" are assenbied, the rotary cam 16" having the second non-circul ar

gear 16a'f00%]i ni ﬁsasft@/haﬂrmunﬂhe(ﬂoltmvmgdlreaejnabtwdms 2 &rwand, rdanivard, shave, t he
rotary cam. 16 ed to . the reel bod 2a so.as to ust., t he

rotat i ong ﬁ*édsé’eaﬁﬁfboﬂ%‘?'gﬂ h%OWr?@dﬁf&P "‘f"# aﬁﬁ@yﬁﬁ"rclﬁ&félf‘ After the
rotary caifedifonal ﬁamlﬁf'@di&tt@dhos@f&i@e&%s&ﬁ%@evﬁ@%ﬁﬁlp%e@%httﬂ@ &Eér@%{veﬁﬁoﬁfe _
nount ed, the nmaster gear 11 is nounted to the reel % | e aligning

the mar k Arserdingly.Hhesgdenms: ks wigjized [ty deggribe the present mventmn 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.
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manner, the gears are arranged so that the tooth corresponding to the
mnimmtip dianmeter of the second non-circul ar gear 16a" nmeshes with the
tooth corresponding to the nmaximumtip dianmeter of the first non-circular
gear 15". When the four marks 15a", 2g", -21 16d" and 2h" are drawn,
alignment of the marks can allow the two non-circular gears 15" and 16a"
to mesh w eac t : t JNE SA M l mast er
gear 11 W%?%ﬂs tEggfgﬁg%ﬁﬁgﬁm%?g?&Pg ggg?Q%gf?mgﬂé$%¥%§§%&§ﬁ&gggg%bIy t ask
of the t\i02g€ansd 2BM-HR96.164¢8 entim direlwasygf Japahesd Batastsepriicyticodies.can be

reduced. coy di t h resent inventian, sipnce the gearing down
is achi o 00 ep REER! feByioBaf SR PEQIPAI el e by EivESEcond

non- ci r cyb@roogeanyhi orPENRSE EfiBodimbats hatl b&dH HMosGe@"i1180Med 8 ppaeend
circular gear, the speed of axial novement of the slider can bé  reduced.
Thi s f acilbvansipesit wilghe apwanetit ngthose shibed insthe ag franméhis Ssclohee thmt aariote

bi -1 obe fjirst n@n- Hﬁcﬁlarzgﬁﬁr a gg%he |ti-lobe seco non-cifcular
gear ar e “aPPENGEY K I HAL W H obt A BT FESH (‘ff Aeparde Mem e seeRmot s _

di anet er jHfenBBg a®leind ih ifsSdppetbdsesaand Hﬁ@tﬂe&ﬂdré,%@fore@ﬁﬁ% ﬁe%ﬁ?ﬁ&% yth a
tooth corresponding to the maxi mumtip diameter of the other of the first
and secorie ¢ebodimeaislageordwaria theTheseat vyventiarhare povddashior dlustragorspiledndcan be

br ought . ni . ocity. rectilinear..notion nodi f yi t he
anoutar J2t TS SuPott U R Bl Rl eh 2 e bbACRL b s PR b "even
when t he efjiivalentso Mhek,NtBé bkdvpe @€ de ih Gdrailoass nétlimiteiiolthé Msalogkd @nbMBmesist y.

[ 0095] As used herein, the followng directional terns "forward, rearward,
above, downward, vertical, horizontal, below and transverse" as well as
Aany other simlar directional ternms refer to those directions of a device
‘equi pped with the present invention. Accordingly, these terns, as utilized
to describe the present invention should be interpreted relative to a

devi ce equi pped with the present invention. [0096] The term "configured" as
used herein to describe a conponent, section or part of a device includes
har dwar e and/ or software that is constructed and/or programed to carry
out the desired function. [0097] Moreover, terns that are expressed as
"means-plus function” in the clainms should include any structure that can
be utilized to carry out the function of that part of the present
invention. [0098] The terns of degree such as "substantially", "about" and
"approxi matel y" as
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used herein mean a reasonabl e amount of deviation of the nodified term such
that the end result is not significantly changed. For exanple, these terns
can be construed as including a deviation of at |east 5% of the nodified
termif this deviation would not negate the neaning of the word it

nodi fies. -22 [0099] This application clains priority to Japanese Patent
Appl i cations - 2347 and 2004-110296. The entire discl osure of
Japanese pateﬁ?%ﬁ?é@g\ﬂgm. 2003- 302347 and 2004- 110296 i s her eby

i ncorporated herein by reference. [00100] Wile only sel ected enbodi nents

have been chogen to Ahlddslilaahe debiRe R @SPMning PE Tot Oilldtingd Spodrerarppar ent
to those skilled in the art fromthis discloSure that various changes and

nodi fi cat | BKkregans pdapslgeriibe spinnitg iselirotaepathe ispgol hedng eteched dpé POk he
i nvention fi i clial 0®.. It her : he, foregoi ng
descripti o%%ftgﬁ d {%ﬁfe’ufgﬁggg}fe n%g?@ﬂggg%lf ltl ng&%%ﬁ#]ﬁe&gg%g%ﬁ?plﬁsﬁg ntion are
provi ded for alHidehe ftdt monavidey]araredr muaintddoto 4 heathunapase offthé handleng t he

invention as defjned by the appended.clainms and their. equival ents. .Thus,
e scope of ERE RGBT TURAIS TROMES i HEEbURhas d 4t Po e ERbot Be e
-23 WHAT | ipnCifdViaDrda®: th%.meﬂngﬁi hév?fhé ng device of a spinning reel for
oscillating a spool front and rear as a handle of the spinning reel
rotates, tHheadpsorutien piptatdiag ed digchor pulis patalel toj the gotedenaliasiit, a9d t he
spi nni ng reel ) [ ing_ ' I.SLhg: L i

non-ci rcul ar Séétémr%ggg% éeéé)%?or{bgl érlg%ﬂé%ie%e;agm%&rﬁ%&g?tht%hlgélhlgﬁgﬁé{h tglgltr %tt(g)r&;ll cam
rot at abl y conespedling td heninealmuiy tiasetasoft andef tharfaki &id sicbhd mbe-diicukr
non-circul ar _gea

r, the rotary camhaying a camprotrusion protruding in a
di rect i on SAL TS VL f ApOtiEoraPOIER o AsTex e tip Apmelehal e §thgeot econd
non- ci r culipg figQaindRUSHE o -Birktar Lek, tY hufbtbiibah F theeéddndGnt espondi ng
toamnnmmtip dianeter of one of the first and second non-circul ar

gears mesKégulirigeanbeigsigcater hasgbaidifrige fsstanarasireriag 8¢a5; andnet er of the
ot her of the,{ikst d - Ci l.ak [.S. of
t he second no%fsjl{i:%r%lu aFég‘ggf?e ]f)egli)EaﬁgSF’ceégttgrbetqﬁana%tl%g{]&ogﬁtgﬁgﬁ?%%r{gteﬁlla
non- ci r culspooigdaft, tlandider deimemommtedttedhé spdddehafeed asind be selatisellyo be

,[TEV? Eleesipgl@l%l%‘% ;etazlltslgailsgzrg E%O%ggﬁ@%%gﬁogﬁggé sggcﬁfs%’aft:[ Hl% sﬂc{eg%cl&ﬁiﬂg gd c%)ﬁmt ed

groove that engages the cam protrusion.

2. 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.

3. 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
provided with a first mark that indicates the tooth corresponding to a maximum or

minimum tip diameter.

4. The spinning-reel oscillating device set forth in claim 3, 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.

5. The spinning-reel oscillating device set forth in claim 3, wherein
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i movabl e at least in the axial direction of the spool shaft, the slider

i ncluding a cam groove that engages the camprotrusion. 2. The

spi nning-reel oscillating device set forth in claiml, wherein the second
non-circul ar gear is a quad-|lobe or penta-|obe noncircular gear. 3. The
spinning-reel oscillating device set forth in claim1, wherein at |east
one of the first non-circular gear and the second non-circular gear. js

provi ded wi t h the Fget gpit improvidest Withd sesped mank thadds Adated Exsbeadeny visha

Maxi mum or e, f gum tip diameter. 4. The spinning-reel oscillating device
set forth |n clarm 3, wherein the first mark is provided at a tooth
corresponding to the maximumtip dianmeter of one of the first and second

non-circul ar gears, and at a too respondi n mnl mdtip

i areter ot t fo. ot heroipp@er SRLoscIRIrERRIRG Fordh i epih Homahs” e

spi nni ng-r eel tigstdel LAk ingrod@wdcRitBevof@Eéid mariel,ai m 3, wher el n -24 the

reel unit is provided with a second nark that i s adaFted to be allgned wth
1

the first mar RMEErigaar dhyt Hﬁ?“é\@lt?‘éé? be srquptesh torihe delgtippalgads phibehapdlec| aj m
3, wherei htg BeC&Inc ML Wh B{eoﬁlsﬁ%gny&xtcﬂ atr‘r’g%fns %39‘6 rv{?ﬁh %‘F%eﬂk, gear
e axis 0 andl e

t hat |saapt to be nounted to the rotatiorma t he SO as
to be concceldtrlc with the first non-circular gear is provi ded with a third

mark, and th t . the third rks .are ifioned such 5
Mot whan t hothel B15D sesAE O 8 Mgt Mk af SpSickee Sikn ™ Tt WBEFEHED, *ar o
nmount ed i mandhecé®BhontBirbuldt &Barstah€ thé hedster peeORE mattted he thetdetl ufR e bei ng
allgned a tqoth corresponding to the mninmumtip dianmeter of one of the

first and t8ed6sd s¢rondc pne theathigenaeks; beipgalhgned, \ﬂntt)‘hfht@féf’st?@é@lﬁg to the
correspon%m%h@ ﬁé‘@wﬁ’i’?&é éBfﬁ’feaf!i'i%f &hd Qécog@%oﬂt&&r%naqusetaﬁeisfméﬁl@d and

second non-circ gear s An oscillatin evi ce Inning reel for
oscillati ngtlatcs@o@mhfcpnmpormnmg teetne Iasxxmummpl cﬁamﬁterlmét]sqaoirhm o threekitst

r ot at es, g Qrﬁf eln attached to a spool shaft in a reel unit of the
spi nni ng raé1 5S¢ n%”sﬁﬁl I3t Bt devi ce conprising: a first circular gear
mounted to a rotational axis of the handle;

7. 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 first circular gear mounted to a rotational axis 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 teeth of the
second circular gear being greater than that of the
first circular gear, and

a bi-Jobe first non-circular gear mounted concentrically with the second circular
gear, the number of teeth of the second circular gear being greater than that of the
first circular gear;

a rotary cam rotatably mounted in the reel unit so as to be parallel with the first
non-circular gear, the rotary cam having
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 that a tooth

corresponding to a minimum tip diameter of one of the first and second non-circular
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an internedi ate gear unit rotatably nounted in the reel unit and including
a second circular gear nounted in the reel unit so as to be parallel wth
the first circular and neshing with the first circul ar gear, the nunber of
teeth of the second circular gear being greater than that of the first
circular gear, and a bi-lobe first non-circul ar gear nmounted concentrically
with the second cjrcular gear, the nunber of teeth of the second circul ar
gear bei ngEGreateshes wih attraih efrrgspendipgiep BRHEWRFPGEAREeR of Hicaptelaim

rotatably grynieshd &chﬂ@nbﬁec'mﬂ[};‘r gﬁgg ggqto be parallel with the first

non-circul ar gear, the rotary cam‘having a camprotrusion protruding in a
direction thata Siidelpa)oahteell 1nttbe réed undtsatasandie mrvahle amdn aaialdbieétidrobktheecond

oo m ni rinel PR IR ES: tiing A mdBe boddl Sl L dnabnsheafiurar 25

gears neshiggmwvdble at keaatih thokk RS pRBEidIof BepiBXIHIRMHd §lidbr anEt@ihg of cdnne
other of the first and second non-circular gears; and a slider nDunted in

the reel u8iPPVeHahengagepdhepYBMITRIIIHOBN axi al direction of the spool
shaft, the slider being nounted to the spool shaft so as to be relatively
i movabl e at least in the axial direction of the spool shaft, the slider
including a c8m grobvespihsingengageslating mmemeofmmimnlairﬁ 7, Wierein

spi nni ng-reel ,oscillati e set forth in cl nunber
of Teeth of o HE Clmbep IR Ba B &R ngalin e ceder® Frralfhihgh Ty ST M T r o
non- ci r cul fast g@ﬂhrc&ar@ﬁ spinning-reel oscillating device set forth in

claim7, wherein the second non-circular gear is a quad-|lobe or penta-I|obe
nonci rcul ar gear. 10. The spinning-reel oscillating device set forth in

claim?7, whergin atTAee ﬁm‘ﬂgereé’lf gﬁt&grd%hxc;éos’éf ‘Pdr'Et?HL@i% 188N 13Rg Lt he

second non-circul ar gea rovi irst mar i ndi cates the
t oot h cor r esptirdiengnd nomcmaxiamgranis a quad-ivbenotr ipenth- la)hfemncmdnllar gcar
oscillating device of a spinning reel for oscillating a spool front
10. The spinning-reel oscillating device set forth in claim 7, wherein
at least 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 maximum or

minimum tip diameter.

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 unit of the spinning reel, the oscillating device comprising:

a slider that 1s mounted to the spool shaft so as to be axiallly immovable relative
to the spool shaft; converting means for converting rotations of the handle to
oscillating movements of the slider;

gear reduction means for transmitting the rotation of the handle to the
converting means while reducing a rotational speed; and
speed control means for controlling the speed of the oscillating movements of the
slider,

the speed control means including a bi-lobe first non- circular gear mounted to a
rotational axis of the handle, and a second multi-lobe non-circular gear mounted in
the reel unit such that a tooth corresponding to a minimum tip diameter of one of the

first and second non-circular gears meshes with a tooth corresponding to a maximum
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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 conprising: a slider that is nounted to the spool shaft so as to be
axially imovable relative to the spool shaft; converting neans for
converting rotations of the handle to oscillating novenents of the slider;
gear reduction neans_for fransmtting the rotation of the handle to the
conver t i ngtiReiRetghoT herathercoinde irsiotng sespnd nepwagulasg§aspeed control neans
for controlling the speed of the oscillating novenents of the slider, the
speed control neans including a bi-lobe first non- circular gear nounted to
a rotational 18xi s ofhe¢ keinhingetee| osmidatingsdsvacedsatnionth ih olaémnldn vdiereinl ar gear

mounted in t reel uyni.t such t.hat .a t.oat. or.r espondi ng, to a mni tip
G ameter of ofg® S rrror i iell e HOebE TR BRAF el 2R Ml
t oot h cor rgspondiond 4xgs af tRXandie andhetseporst angi-esbeohiord-tigcdahgearabtatdidy
first and second . non-circul ar gears. 12. The spinning-reel oscjillatin

devi ce setMPBRCA iR fheresd wpd pndvpeshaanther{isgeen-crewas pdn threaBbene] gads t he
ool obe 11 dfthe RO drRbial1a BRI BN Rl Ohart (i bPURL D Bbn Rl 1P ek
It - e non- d

handl e and the second nu ircular gear rotatably nounted in
the reel unit and nmeshing the first non-circular gear, the nunber of teeth

of the second.gon-cifgul ar _gear beir reater than that, of the fir.st

one o1 r oo or daar . 1o e S MR B et MkuRbd SRRt 1
claim 11, wheus ¢codvbetirpomeeiid indthdeeansn frlovd @rodidednn gicogider phdvirdedyi n
the slider and. a rotar cam the rotary cam being rotatably nounted in the
reel unit ARY PREPEEY ﬁéﬂé)%@ﬁota@bkwemﬁdmal@e éﬁﬁfg&ét@ﬂﬂﬁédééwgg’#%ve. 14.

An osci | | ai,pdsidpvh&siC@hod SRR reel for oscillating a spool front and
rear as a%hrandf)}e of tﬁ% %pi nni ng ?‘g’& rotates, the spool being attached to

a spool shaft in a reel unit of the spinning reel, the oscillating device
conpri si ng: aégl i der ,t hat Q. as._t axially

Covabl 6 el A1 ve. (8 OB sBRoRRER T BaetRe I SebRL BFer g
rotations aal reheadandhdletod (s spihhaipi reel romyen@BkpodIf bdifeagddhédno 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 the spool shaft;
converting means for converting rotations of the handle to oscillating
movements of the slider;
gear reduction means for transmitting the rotation of the handle to the
converting means while reducing a rotational speed; and
speed control means for controlling the speed of the oscillating movements of
the slider,
the gear reduction means including a first circular gear 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.

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
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gear reduction neans for transmtting the rotation of the handle to the
converting neans while reducing a rotational speed; and speed control neans
for controlling the speed of the oscillating novenents of the slider, the
gear reduction nmeans including a first circular gear nmounted to a
rotational axis of the handle, and a second circul ar gear rotatably
nmounted in.the reelgﬁnit nd . nmeshjng the first circular gear, the punber

of teeth ofiP RENKECBNANCPT BRIThEt gahicCrig mgn-cyrulir deatgRshen AYitlor (QHB i v st
circul ar 9&ﬁ5e3ﬁé§dingh@ asrﬁhﬂﬂidﬁgﬁig%ﬁémé’t%? ok @t bikgy IEMeC8rsP 8hd EQI0hA no- ¢l aim
14, wherein the speed control ans I ncludes a bi-lobe first non- circular
gear nount@tcularogesentrically with the second circul ar gear, and a second
mul ti-| obe non-circular gear rotatably nounted in the reel unit such that
a tooth corresponding to a mninmum-27 tip diameter of one of the first and
second non-ci neul ar geagsinfidghes! sdcilintmet @etde set @oitie s onehng, twhegeimaxi mum
tip diameter of the other of the first and second non- circular gears. 16.
The spi nni ng- FEePOYSEING MEpRyIngBides @ cart graaveprPrided & erslidepard diTRtarke
convertin y i i |5 ; rotary
o he T B e h e ool b Bt e Ly
a cam prduetspion thifaangepesadiecarhgroosam gr oove. - 28
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