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1 9 JUL 215 1 TITLE OF THE | NVENTI ON SPI NNI NG REEL OSCI LLATI NG MECHANI SM
BACKGROUND OF THE | NVENTI ON Technical Field 5 The present invention relates
to“oscillating nechanisns; in particujar to spinning- reel oscillating
mechani snms that in cooperation with rotation of the handle axially -~
reci procate the spool in a spinning reel.' Description of Related Art

Spi nni ng reafrgg dﬁmﬁlﬁ?}e‘%ﬁj’r@&ﬁon the longitudinal axis of the fishing rod

wind on 10 fishing rovided with oscillating nmechani sns that
reci procat: ine-w ndin spool back and forth. Among oscillating
mechani sm%gﬁﬁﬁl}‘l@i‘ﬁhq FINGIMECGHANISMSCcI | | ating nechani sns have
been known conventionally. Lowgear-ratio type oscillating nmechanisns are

furni shed MAGKGRQUANDIDETSE MaVENTOORt es about an axis parallel to the
handl e shaft, and a slider element that is reciprocated 15 in the spool

axi al di r ede¢hpicdd\Figlgt ati on of the gear piece. The gear piece neshes with a
drive gear provided on the handl e-rotating shaft. Engagenent projections

are forsred on trhe pfdsEy iece on one |ateral face. Engagenent
grooves t hat engagg W ttﬁBY%ﬁﬁng%%&ﬁﬂeﬂfﬁW@jf@%q}iﬂmglsah@drmmdo@ﬁinhh%_

slider |atgy LaGe O sing the gear piece. The engagenent grooves
ordinarily gg%%&]%%“&'ﬁ?‘f aﬁ‘b‘g‘?ﬁ thalj if cgopfiratéat with raatidmgan@hada 48 spool 20

shaft. The c%lider %I enent is fixed to the hind end of the spool shaft, on
fore end of*“WRYEHf the sRod pwalspineirg ieeled. I n oscill ati ng mechani sns t hus
structured, when the gear piece rotates in cooperation with rotation of

t he handl Qﬁﬁd@ﬂméﬂmwti on of the gear piece is

Spinning reels, which, turning on the longitudinal axis of the fishing rod wind on

10 fishing line, are provided with oscillating mechanisms that reciprocate the line-winding

g

spool back and forth. Among oscillating mechanisms of this sért, low-gear-ratio type
oscillating mechanisms have been known conventionally.

- Low-gear-ratio type oscillating mechanisms are furnished with a gear piece that

rotates about an axis parallel to the handle shaft, and a slider element that is reciprocated
15 inthe spool axial direction by rotation of the gear piece. The gear piece meshes with a_
drive gear provided on the handle-rotating shaft. Engagement projections are formed on
the rim of the gear piece on one lateral face. Engagement grooves that engage with the
engagement projections are formed on the slider lateral face opposing the gear piece. The
cngagement grooves ordinarily extend rectilinearly in a direction orthogonal to the spool

20 shaft. The slider element is fixed to the hind end of the spool shaft, on fore end of which

the spool is fitted.
In oscillating mechanisms thus structured, when the gear piecé rotates in
o . . .
Ooperation with rotation of the handle, the rotational motion of the gear piece is

c ) oo . .
onverted into rectilinear motion of the slider element by sliding engagement of the

25

engageme jecti i
g g‘ nt projections with the engagement grooves, and the spool reciprocates axially

-
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converted into rectilinear notion of the slider elenment by sliding
engagenment of the 25 engagenent projections with the engagenent grooves,
and the spool reciprocates axially. 3 9 JUL 2005 2 In the foregoing
conventional oscillating nechani snms, since rotational notion is--changed
into rectilinear notion, the shifting speed in the spool axial direction
changes wunder a trigononetric function. The shifting speed therefore
becones sl ower F‘Pﬁ?'édp@gélﬂge‘-anioaaicbsoﬂJ,atiagdmd‘cﬁﬁi%s,ism’g@%@ﬁgnalt] ?}%t@nqggg -

of, the slider elenment's stroke. 5 Consequently, nore fishing ne "W on

at either ehrhged intheccsipiaodr thétash, tHe shignpi [ i.s, l.iable to
disfigure the lay of the.line wi ndisngsﬁgépéq‘dﬁaﬁ}}e\g%ogﬂaﬁ@ (Jt“f‘fg 0% RANSES | ay

is likely tfddr@adeddntio : .as the fishing line reeling out in a
bunch fromthe front endﬁgl? ﬁ?ﬁerﬁg%%éﬁl.ngﬂ’eﬁ%‘ﬁ?@g%rgtbﬁ?‘gn‘?ss%q}’é%r immadidtd- Open

Pat. Gazet - 650.di sclosure is 10 nade of having: an
appr oxi mat Ieell?ﬂyclNg?(il F%taﬁgiﬁs?eéé%d%?/@,e mRigiieeRf. the stider dlentntsattyke.and, fitted

i n bet V\geenct he ]gea]r iece and the slider elenment, a rotary body on which
are forthed “GHIGHEYs Groee Bshing dine prinjieen ataiththaid EngagRS] thak fh e Gn iR
groove, W tg_ gr] L_hbe]@ot her face a second projection, equivalent to ah
engagenent VpKgjidgaplgrio flipfigstei the hy EnigageaRMdines Dish SE .o@ves in
the slider elenment. 15 | nbt he thus confi guredﬂ\goscillsl ting rrqu:lﬁgﬂ?cgﬁg $#hen

t he handl eisdtkafyt torleddoagnodi@es S8R Ls HeG5G i d .0 it .rotates,. Wen the
gear piece rotates, the ro): ar‘)alS bodflls oreebﬁ%?lé%é ?ﬁ‘?%iehﬁgoﬁtllgé SHCk ey e at i onal

axi s of thigogean Ophﬁ%mﬁgai n, because the second projection is engaged
with the slider elenment, rotation of the rotary body noves the slider

el enent back aﬁfl C{(ﬂ%sts?l%s Reci pr 91%{#' on of the slider elenment noves the
spool shaft axially Dack® 94l leErPRen Batr Onestte Noi. Hi8el 11650 fisclokurpioj ect i on
i's engﬁ]gedms@c tfge cam groove, the rotary body's gyration is governed,
near|y eveni ng’ ol & eAparripatehnaliptital eamedreomenformed in the reel body; and,
fitted in between the gear piece and the slider element, a rotary body on which are formed
on one face a first projection that engages into the cam groove, with on the other face a
second projection, equivalent to an engagement projection for sliding engagement with

engagement grooves in the slider element.

15 In the thus configured oscillating mechanism, when the handle shaft rotates the

gear piece linked to it rotates. When the gear picce rotates, the rotary body orbits, turning
also on the rotational axis of the gear piece. Again, because the second projection is
engaged with the indef element, rotation of the rotary body moves the slider element
back and forth. Reciprocation of the slider element moves the spool shaft axially back
20 and forth. Further, since the first projection is engaged in the cam groove, the rotary
body's gyration is governed, nearly evening out the speed of the slider element
reciprocation, which improves the lay of the line-windings.

The rotary body in between the gear piece and the slider element must be provided

in the foregoing conventional, rotary-body-equipped oscillating mechanism, which

25

therefore Increases the constituent parts and complicates the oscillating mechanism

‘2
- - -




' 19 JUL 2005
reci procation, which inproves the lay of the |line-w ndings. The rotary body
i n bet ween the gear piece and the slider elenent nust be provided in the
f of egoi ng conventional , rotary-body- egui pped oscillating mechani sm which
25 therefore-increases the constituent parts and conplicates the
oscillating mechanism9 9 JUL 21 5 3 configuration. Mreover, it has
twofol d sliding conponents-for sliding between the first projection and
the cam gr%‘?f\f’eg,%raé’ﬁ’& pregyarit hes iofvldstidingeongoanstspiroi aftin® B, e
engagenent groove-whi ch therefore degrades the transm ssion efficiency due

to fricti.ofirst prejackien shil tiengncgposent Sor sTHi% FEFES, ef f.iciency with
whi ch cranking power is 5 transnitted in coﬁrigverti ngﬁlﬁgﬁﬁgg%rr%?gpﬂc?ﬂgit% 0

reci procat enpagahiertifodlel 09hic8liSIFER hi_gher . IMVARY OF THE
| NVENTI ON An obj ec{ge%f the present r,? ﬁ%e”h‘%‘@% ‘fas“S(BlS‘/SSéO%‘?Sf fe8cy §h¢ foduietien on

in spinni ng theQkdine BNy l-ow gear ratio gscillating mechanismto inprove
the lay in the Iing %‘*“hﬁ?ﬁﬁﬁ%,ﬂgﬁ ea&b{hﬁb‘hFéngqfﬁwt\ﬁéh Whibthosremeing pawerlts gh
~handl e-cr i.ng.to spool -oscillating power transm ssion efficiency. A

~ spi nni r?S- ?tg‘iésmg‘é%‘f‘ﬁ PY%“&@EMHr%tﬁﬁlqmmmen@rmtiomefﬂiersﬁﬂezeaaﬁgﬁt Bhidtdae
invention i E‘Ha mechani smthat oscillates the spinning reel spool axially
in coop'eraﬁ‘tg *wWith handle rotation, and is furnished with a rotary
menber, a first cam a second cam a slider 15 nenber, first cam engager,

and a secoWdMMARYQEFRIE INVENTOORTy nenber is a conponent that rotates
around an axis approximately parallel to the handle rotational axis, in

cooperation w tAn ofeatdfAfe Sfesddd The first cam provi ded on the
rotary nenber. Th? secondﬁ%gm &J&g?gé%dbeyda%] &]ﬁgm}fgﬁ”é?[ipnﬂﬁrﬁﬂé}ﬂ}ﬂ%élﬁe its

dianmetri c HaQsidd B% U rs .at .least partially fromthat of said first cam
The sli der rrer%f)er i%agiaglgsr?ﬁ%:lllgm]g meeh g to improve the lay in the line windings, and

10 to realize the improvement at high handle-cranking to spool-oscillating power
transmission cfficiency.

A spinning-reel oscillating mechanism in terms of the first aspect of the invention
is a mechanism that oscillates the spinning reel spool axially in cooperation with handle
rotation, and is furnished with a rotary member, a first cam, a second cam, a slider

15 member, first cam engager, and a second cam engager. The rotary member is a

component that rotates around an axis approximately parailel to the handle rotational axis,

in cooperation with rotation of the handle. The first cam provided on the rotary member.

The second cam is provided on the rotary member, where its diametric position differs at

least partially from that of said first cam. The slider member is a component attached,

20 immovably at least in the spool axial direction, rear-endwise to a spool sﬁaft on the fore
end of which is the spool, and fitted in the reel body free to shift in the spool axial
direction. The first cam engager is provided in the slider member, extending in a
direction that intersects the spool axis, and engages said first cam. The second cam
engager is provided in the slider member, extending in the same direction as the first cam

25  engager, and engages t.he first cam; and the slider is oscillated in the spool axial direction

-
-
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20 imovably at least in the spool axial direction, rear-endw se to a spool
shaft on the fore end of which is the spool, and fitted in the reel body
free to shift in the spool axial direction. The first cam engager is
provided in the slider nenber, extending in-a direction that intersects
t he spool axis, and engages said first cam The second cam engager is
provided in the slider nenber, extending in the sane direction as the first
cam 25 engaYEnSasFneny agesst tiveorfei pastiof eanar st Bn Shil BT filsBeaASEl akgl din
the spool axial direction 1 9 JUL 2W 4 by engagenent on at [ea he' one

- part of -ei ohte sthrdfdansindoesasddd L chipaget. cam engager, or of the second
cam and the second cam engager. In this oscillating nechanism when the

handl e is rotat ¢gdihid HL1:RLRT r .rotates in cooperation therewth.
When the rotary nmenber rot t‘%%‘{ﬁgﬁg‘aé"é‘r‘%%ﬁe hipnd 'ltsﬁ‘élf“%sgh? Fdaryimegeberam wi t h

the first .or .the .se d camw th the second cam engager

reci procat gﬁ%ﬁ@%ﬁ?%%%&@' E‘%Sﬁ‘éﬁ@ﬂﬁ‘@ﬂ RIMAET Wilatesc engage mdttes either

_ engager‘rgant ¢ of .the first camwth the first cam engager, and engagenent of
the secondEdisigarhwithdheHeshpam cagageang gercdmian B sebRiddny &lohger
‘Therefore, switching over between a hi gh-speed camand a | ow speed cam at

~either endre&Huosatesttheslidad chemntnd: if e spboldial MBERES,. STHRLS mpl e,

realizes in a sinple manner a state near uniformvel oci ??g%%ﬁtlo?‘ﬁagﬁ&
moti.on.  Heameiwith the fie® chnghiedd Sind® dnf of g/ atingly shifted by

dual -type cam swi t chover bgt%veerrll firs mandofstgggﬁ%%gé:ﬁ@ ‘%ﬁ%g’& SEEGERRY ¢

posi tions ghidab&riard La and fjrst and second cam engagers,
the slider c%%pgneﬁtﬂlﬁg%%regg‘g% 'elghlgrﬁfo ©SPVAFBINEOXFT PRiVESH frhizhesperd ¢am and

rectilineag 1JRLhD e, W c3 | nproves the line-wnding lay. Mreover, extra
arts 15 nee n%ct 5ast &t Pﬂggdﬁgg\‘r%@‘ﬁ migdleroftihg slides mesrbesnatrakivetos| | der
p need not P . - i i di
menber,. simplifying.the configuration and making the sliding conponents
10 . g% %/ 3 §fora s 1€}
fever, "Wwhi ERTHEPTEHZ58 ithi ginRle Mpeneipostele nearansiormsiedorigftiwiRaERot
154 , 1on.
Herein, since the slider member is reciprocatingly shifted by dual-type cam switchover
between first and second cams whose diametric positions differ at least partially, and first
and second cam engagers, the slider component reciprocates in a state near uniform-
velocity rectilinear motion, which improves the line-winding lay. Moreover, extra parts
15 need not be provided between the rotary member and the slider member, simplifying the
configuration and making the sliding components fewer, which mainiains high drive-
power transmission efficiency.
A spinning-reel oscillating mechanism in terms of the second aspect of the
invention is a mechanism set forth by the first aspect, wherein the first cam projects
20 diametrically outward more than the second cam. In this case, because the first cam is
located diametrically further outward than the second cam, the amount with respect 1o
rotation of the gear piece the slider member shifts under engagement of the first cam and
the first cam engager is larger than the amount it shifts under engagement of the second
cam and the second cam engager. That is, a high-speed cam is constituted by the first

25 cam and first cam engager, and a low-speed cam is constituted by the second cam and

-~ -
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A spinning-reel oscillating nmechanismin terns of the second aspect of the
invention is a nmechanismset forth by the first aspect, wherein the first
cam projects 20 diametrically outward nore than the second cam In this
~case, because the first camis |ocated-di ametrically further outward than
the second cam the anmount with respect to rotation of the gear piece the
slider ne Eonsdhciafts under_ engagenent of the first camand the first cam
engager is T arger ™ HEIEEhd WsaUARSing f@‘rﬂlgh/inwmmoam@,a@mmtth@firgl[ggn%ﬁgond
cam and the.second cam engager. That is, a high-speed camis constituted by
the first 355G enagen are conbignredsngen,cnable hﬁﬂ- snaed a‘fé'i'fﬂe‘rg goﬂ@“ tuted
by the secong]gzcam and -- - - -------- 9 9J tAJ5 5 seécond ¢d Engager .
~ Thus ar r anglirake-f-orhett tghvel Bt 5R85 26 AT [0 @S .the first camand first
cam engager are configured so ag toaéelge{ ?ZSPE%\QP%%SB%“W%P“&”&llohléY end

of the st modghorhes th& ' ratively | ow speed with respect to
rotation of the rot arty %ég}ﬁ%ggn-]ghgggﬁlﬁscé%%aéﬁﬁ%mf@@dm as nemmblger

are confi gy.el o enahl.e 5 | ow speed travel in the md portion of the
st r oke- V\hegge‘ﬁg ﬁiéattr?%s}ew tﬁ% myd p88’rﬁ5‘d3r\ﬂ’ﬂ‘? Hetkg—wharh thepswet isahtahpdyivelgi mpl e

structure tplroin S crl.eci Procati.on of the slider with respect to rotation of
the rotary Fﬂi‘rrgj SFdnaRichky ysintrle sruatime dirings met;ﬁb&aiti@ﬁ@ftHE%TIﬂd&nwitHF&EJQA{iIQQ
the line-winding lay. A spinning-reel oscillating mechanismin terns of

the third Eyéanofghe deyimemberinenr oiifosma IRSHAAL SN iQy ik oy .the first
or second aspect of the invention, wherein the@fi r st eﬁlgét]rc#]g?idmtpﬁ VIR ESNnd

cam are pr bue-oddding lajre same circunferential position projecting sideways
fromthe rotary nmenber and parallel to the rotational axis. In this case,

t-he fact that iBAs bkt . t cans in the circunferential is the
AL s Al Al R RSy b OF

same sinplifies the formo he third aspect of the invention

10 1s a mechanism set forth by the first or second aspect of the invention, wherein the first

- ca i i i
m and the second cam are provided in the same circumferential position projecting
sideways from the rotary member and parallel to the rotational axis. In this case, the fact

that the position of the two cams in the circumferential is the same simplifies the form of

the cam engagers.

15 A spinning-reel oscillating mechanism in terins of the fourth aspect of the

invention is a mechanism set forth by any of the first through third aspects, wherein both
the cams have diametrically inside and outside engagement surfaces with which both the
¢am cngagers respectively engage. In this case, the fact that engagement surfaces on the
outside, on the one hand, of the two cams, and engagement surfaces on the inside, on the

20 ot . i
her hand, are engaged by the two cam engagers restrains jerkiness as the slider member

1s reciprocated.

A spinning-reel oscillating mechanism in terms of the fifth aspect of the invention
1s a mechanism set forth by the fourth aspect of the invention, wherein when the
diametrically outside engagement surface on the first cam is engaged with the first cam

25 . . o
cngager, the diametrically inside engagement surface on the second cam is engaged with

-
-~
-
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15 A spinning-reel oscillating mechanismin terns of the fourth aspect of

the ihvention is a nechanismset forth by any of the first through third

- aspects, wherein both the cans have6dianetrically i nsi de and out si de
engagenent surfaces w th which both the cam engagers respectively engage.
In this case, the fact that engagenment surfaces on the outside, on the one
hand, of the two cans, and engagenent surfaces on the inside, on the 20

ot her “hand Meaeeonshiayengagyr; ahdwhen theatineogiagdy sm&ﬁlﬁbh?d@&dﬁﬂ%fa@@%ﬁ s the
slider menber is reciprocated. A spinning-reel oscillating nechanismin

ternms of thkeohdicum iaspggtd ofithtthesdcoN@Birh @Agaded 11e MEGRALFI: orth by the
fourth aspect of the invention, wherein \/\/n'(fa{ng t he dﬁa%ﬁ?&%ﬁ?{l%&@ﬁg@

engagenent sstdea@QhOR fl b | d with the first cam 25
engager, t Ee diearret ri 2%?%9 l% %@agg@%%jz}écgfr]r%ﬁ?%slﬁflg%& lg'ﬁh‘tsﬁéscs%(fﬁ%i tedm i s

engaged w ) t he. second cam engager; and when the

di anetri caF%a%gﬁlPs]#g&éi%g%goélgtgﬁﬁwls“%u?'? (e onpheahal ﬂ@é&'@ﬁ@rnémﬂiesgmed Wi th
t he secgnd cam en g%er,. the dianetrically inside engagenent surface on the
first cam ¥ %ﬁgaﬁ Hpidh anHbe ptheshandapreengagsdvith the thio sart @RgagetNestAgs

t hat engagenent surfaces on the outside, on the one hand, of the two cans,
and engagelféfifiess ashq didss mombeh & rieciprabatedon t he ot her hand, are engaged
with the two cam engagers restrains jerkiness as the slider nenber is

reci procat ed. AAspinirggee! 88Jil10F mbefdnign W&Hﬂ@hﬁ%%fiﬂﬁ fs(rgg&t'qﬁf the sixth

aspect of the invention is a nechanismset fort ny dheinyggtion

he Trrst cam ang ooy s o 0% 8 OR g Ao o Dol nepecony o <

~the first. cam and parall el e rotationa @n s

case, the {wg f in the same circunferential location, differ in -
di ametrical  posl % ioi)egﬁlr;’w%{/mg’e&? g’lrﬂézémvﬁ’ldﬁ’aé"gl‘fi?o the sfatinmahshafie siorenyer. | That i ng
mechan'iosm{'hn terrm of the seventh aspect of the

: 15 case, the two cams that, in the same circumferential location, differ in diametrical

position may be formed with ease.
A spinning-reel oscillating mechanism in terms of the seventh aspect of the
Invention is a mechanism set forth by any of the second through sixth aspects of the
invention, wherein the first cam and the first cam engager engage mainly immediate
15 either end of the stroke of the slider member; and the second cam and the second cam
éngager engage mainly immediate the middle of the stroke of the slider member. In this
case, as such, with the first cam and first cam engager, high-speed travel is enabled at |
either end of the stroke—where travel is at comparatively low speed with respect to
rotation of the fotary member—and with the second cam and second cam engager low-
20 speced travel is enabled in the mid portion of the stroke—where the travel is at
comparatively high speed. Therefore, by a simple structure reciprocation of the slider
with respect to rotation of the rotary member is brought near to uniform-velocity
rectilinear motion, improving the line-winding lay.

A spinning-reel oscillating mechanism in terms of the eighth aspect of the

25

Invention is a mechanism set forth by any of the second through seventh aspects, wherein
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invention is a mechanismset forth by any of the second through sixth :
aspects of the invention, wherein the first camand the first cam engager
~engage mainly imedi ate 15 either end of the stroke of the slider nenber;
and the second cam and the second cam engager engage +fainly inmediate the
m ddl e of the stroke of-the slider nenber. In this case, as.such, with the

first cam andfidtl r.._high-speed travel is enabled at either
end: of the stroke?é\lhﬁlﬁghﬁhg\?%ﬁj ?ISQ%’?"eé*(S)‘ﬁﬁéﬁP £ienyIn thig capre dt tniotdamseliffect
to rotati qgé\ggm tp}garotg\% nmenper-and with the second cam and second cam
_engager | ow 50 BHLSY RSB MaYsbe pamedaviieashe mid portion of the

stroke-where the travel is at conparatively high speed. Therefore, by a

sinpl e struct ur MPRBREEEak osolatingtrinechahistein tedhd dF (hESRBELS Eﬁ Jigjation of
the rotary nenber is brought near to uniformvelocity rectpi i near noti on,

i mpr ovi ng” tikeeritionds winrethavgshay: foAhSR RO ERGH LSk |dhaling ppchani smin
terms of the eighth aspect of the 2 invieé%ti oﬁ ?[g)%gﬂerrlég‘%}nanr?ﬂs%%r&“ BErth by

any of the dianarndallybOYRIR 5 rein 19 JUL 2005 ti - 7 -
the first cam and s%cond ga%%%%%&%&%?%% t gL idthe s¢aond gam thaise, t he

two cans digf, the [ trical sition my be fornmed with ease. A
spi nni ng-ree gggsci FilrsgtC %nﬁ%%eﬁﬁﬂ?&ﬁsieﬁo%dé}aﬁteflﬁagﬁme fispedtivalypreandal intche

i nvention isgmgcirnegarkrlrgni smset forth by the eighth aspect of the invention,
“wherein thé di a4 3or, svhdle tanfpaminmiht teoicdrac sstanrabign fidist cam
and the second camthat engage the first cam engager and the second cam
engager ar &ARLHeAlPoviEPYs staggedat ai tht sams i oty @Uh@ihgftﬂimnolageﬁlg}t%u&%ee’
while by formng the two cams in step fashion their  dianétrica p05|tsi ons

st agger ed, e sehizisale frinTehdyanisouatiafOe A8k L r&g@ nt.. surfaces . into
semcircular form the cams and cam engagéeags e e%%gllr{%?m(a:%ﬁ? trol2HoRd e
rotati (ma| direction, which smoothly shifts the slider member with respect to rotation of the rotary

member.

A spinning-reel oscillating mechanism in terms of the tenth aspect of the invention
1s 2 mechanism set forth by the eighth aspect, wherein the diametrically outside

engagement surface on the first cam that engages the first cam engager is rounded into a

15 semicircular form; and the diametrically outside engagement surface on the second cam

that engages the second cam engager is shaped into a triangular form whose tip assumes '
sphericity. In this case, by making the diametrically outer sides of the two cams differ in
form, the slider member iS shifted smoothly.
A spinning-reel oscillating mechanism-in terms of the eleventh aspect of the
20 invention is a mechanism set forth by any of the sec.ond through tenth aspects of the
invention, wherein both the cam engagers are fofmed symmetrically with respect to a fist
axis orthogonal to the spool shaft, and to a second axis orthogonal 10 the first axis and
moreover coinciding with the rotational center axis of (he rotary member; moreover along
the second axis an interval in the first cam engager is narrower than an interval in the

25 . second cam engager, and the interval in the first cam engager gradually widens going
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10 dquctlon, whi ch snmoothly shifts the slider nenber with respect to
rotation of the rotary nenber. A spinning-reel oscillating nmechanismin
terms of the tenth aspect of the invention is a nmechanismset forth by the

~ei'ghth aspect, whereih the diametricaPly outside engagement surface on the

first camthat engages the first camengager is rounded into a 15
semcircular form and the dianetrically outside engagenent surface on the
second cam®VehdoneHgaeeendidnés sedtrdsidain trgagerxid sir&lidped hl@h% iR W4y angul ar
form whose tip assunes sphericity. In this case, by nmaking the

di anet r i calbkgonmstveilesihde shefitck¥ie ih e seml i & n t id
menber is shifted snoothly. A spinning-reel os FFfratI?%hggér?é%ﬁgﬁf%ﬁhﬁﬁfo{er.m;

f the el - o2l | il ersBony
0 e el eventii aspesd ff c%rﬁ%gﬁ%{ gﬂg%ﬁgtt%ée) ﬁlgh%@%ﬁ#@%ﬁ%ﬁ%ﬁﬁfﬁgﬂh hg 22%1

of the second through tenth a

engagers a trically with respect to a fist axis orthogonal
to the spocli)1 rré‘ﬁ%&??‘ %%‘gp?'b&%lo%g%ﬁﬁc%gi%lsdp%dﬂfﬂﬁl the gmpopet Hy whichald s and
nor eover coj.nci di with the rotational center axis of the rotary menber;
nor eove af’d‘f‘f’d merpRer d@usls ¢ iugespeghtojratatiow af thie motatyemémbet asdamengageid | S
narrower than an interval in the 25 second cam engager, and the interval in
the first  #Eheeansegés: gradual |y widens going 1 9 JUL 2005 a away fromthe
"second axis on either side in the first is direction and al ong the way

becomes wi der t Fean tHeefollok gVidthaiied defiGistRG IR o e abfohS CASe:
the fact that for the fi rstgvcam and f%p?st ca(r)nlﬁeg%gbglg%%mhgt&%oﬂ%pﬁnﬁé"g

hi gh- speeddfaithgs bR thRLEIH%a J narrows fromejther end along the
second axis makes Iar{;bgr nfhlgdgjgr%gﬁ@e%%’ i %5198‘3‘%&@3? artagenidhe presanél s
w th respe iLon of the rotary nmenber._as it rotates toward the -
second axi g&cw%t{m&pﬁéecfoﬁqr @\ﬁﬁlﬁba%f%‘?/c’e oyedlisdinitbprat.n conj unction with
the acq oM ARYEFBESCRIPTION OF THE DRAWINGS

Fig. 1 is a partly in section lateral view of a spinning reel in which one

embodiment of the present invention is adopted;

Fig. 2 is an enlarged fragmentary rear view of the spinning reel, and sectional

taken along II-II and seen in the direction of the arrows, in Fig. 1;

15 Fig. 3 is an enlarged fragmeﬁtary view including the sectional portion of Fig. 1,

showing details of an oscillating mechanism in the spinning reel;

Fig. 4 is a elevational view showing first and second cams on a fragmentarily
depicted gear piece fro.m the oscillating mechanism;

Fig. 5 is a fragmentary sectional view taken through V-V and seen in the direction

20 of the arrows in Fig. 4;

Fig. 6 is a diagram illustrating the c-onformation of first and second cam-
engagement slots formed in a slider from the oscillating mechanism:

Figs. 7A-7K are schematic views depicting the positional relationship between the

slider and the cams on the gear piece when the oscillating mechanism shifts;
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drawi ngs, the foregoing and other objects, features, aspects and advant ages

of the present invention will becone readily apparent to those skilled in
the art. 10 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a partly in section
| at er al- view of ~a spinning reel in which one  -enbedi ment of the present
invention is adopted; Fig. 2 is an enlarged fragnmentary rear view of the
spi nni ng reel , Fand iseetapbelaiwing akationahip gt veker btarpite s@eatioriahpdsht@ondind elidéron
of the arrows, in Fig. 1; 15 Fig. 3 is an enlarged fragnmentary view

i ncl udi ng shiféngséietah@nahd portion of Fig. 1, showing details of an
oscillating mechanismin the spinning reel; Fig. 4 is a elevational view

showi.ng first gnd §%%Hé'h ??%gﬁ@g@lilysgg‘ﬂﬁ@% dohy eg}l%&ﬁ)i'n&h? e ﬁllgqﬁve?litigﬁ Eng" oM

the oscillating frechani sm Fi nmentary sectional view taken

t hr ough V- n.in the directio 20 of the arrows in Fig. 4, Fig. 6

is adi agrcgrrﬁg%h%ng%P%cttﬁvﬁlaq?ﬁdSC%%VS?‘#E%‘i on of first and second cam
engagenen f i | ider fromthe oscillating nechanism Figs.

" 7A-7K ar em @(Eg‘ﬁg\}\%ﬁ@&ﬁ)&nﬁ%PﬁﬁgE&gﬁq EWD¥ME§&§onshi p between the

slider and the cans on the gear piece when the oscillating nechani sm

shifts; 1fgrsjbmbpdipgni 9 Fig. 8 is a graph showi ng rel ationshi p between gear

pi ece rotational position and slider shifting distance; and Figs. 9

t hr ough 1%hard! Corfigralidnusid Rdel Dgir & ombgmratioebodi ment of the invention, and
correspond respectively to Figs. 2 through 8. 5 DETAILED DESCRI PTI ON OF THE

PREFERRED ENBODIWEphRinghtdl Show ROBigE®Nnd 2, in which one embodiment of the present
| invention is adopted, is furnished with: a reel unit 2 having a handle 1; a rotor 3 supported ffee
10 torotate in the front of the reel unit; and a spool 4, disposed on the front of the rotor 3, onto
which fishing line is woundv
The reel unit 2 has a body 2a in the upper part of which a mount 2b for attaching the
spinning reel to a fishing rod is formed. A rotor drive mechanism 5 for translating the rotor 3,
and an oscillating mechanism for pumping the spool 4 back and forth along its rotational
15  center axis to wind fishing line evenly onto the spool are provided in the interior of the body
2a.
| The rotor drive Iﬁechanism 5 has a face gear 11 that rotates together with a handle shaft
Ib to which the handle 1 is fixed, and épinion gear that meshes with the face gear 11. The face
gear has a tubular axle 11a through which the handle shaft 10, rectangular in cross section,
20 penetrates. The pinion gear 12 is tubularly formed and its front 12a extends toward the spool 4,
penetrating the center of the rotor 3. The mid-portion and rear-end of the pinion gear 12, in its

axial direction, are supported rotatively via respective bearings (not shown).
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~Overall Configuration and Reel Unit Configuration The spinning reel shown

in Figs. 1 and 2, in which one enbodi nenb of the present invention is
adopted, is furnished with: a reel unit 2 having a handle 1; a rotor 3
‘supported free 10 to rotate in the front-of the reel unit; and a spool -4

di sposed t.he. front of the, rotgor 3, onto which fishing line is wound.
The reel E%Cflﬂ ”%Q/gc %\“’Bﬂ’&@ﬂfégﬁrﬁ“?’ﬁe upper part of which a nount 2b for
attaching the Spl nnjng reel to a fishing rod is fornmed. A rotor drive
mechani sm 5 for hFP&%Qﬁﬁt&ﬂ%@hﬁWémrﬁiﬁms inglicatedhial Fags. dgied Bl aadavivg thab easimbeatasf or
punpi ng the spool 4 back and forth along its rotational 15 center axis to

wi nd fi shiarsgoolishaft 80 émkd intmthe cehter sthekpanl @ ip theMiaedo-rear tirectiont ®rjvatp thé t he
body 2a. The rotor drive mechanism5 has a face gear 11 that rotates

t oget her \whbdl 4anhiendhe dhoefion. TR §seilMhhe hethBihas ﬂasea gedr pickk mhat Alifled
pi nion gear that meshes with the face gear 11. The face gear has a tubul ar

axl e 1% a hhpQuaRIVRiE theld eég%nﬂl S % h'a{/ lﬁ%%(rﬁ%g%{oan l‘n"o?art i of ﬁﬁ%%g on,

20 penetrates. The pinion g 'S tu d-1ts ron

extends t epet.rat. the center of the rotor 3. The
' n anérg(g]g%’gﬁ& né‘? ?Iﬁ)gp lf‘? Ehr 12, in i ' i '

m d- porti inits axial direction,
are supported rgtatively a_respective bearings (not shown 1 9 JUL 2005
10 Oscillating T%Ec,gﬁ%ﬁﬂl%% &%ﬁﬁtﬁh 5&% fogRtatgrowdan qxa%qpﬁ@&%éqeﬁzma@%ebwnh theas
indicated in_Fi 2 and 3, a device that reciprocates a spool shaft 20
fixed i nt Gap@e S‘g@hl%ﬁo atwailisurfegeo]thejreehbadyeef fidnigearpiccsd méshecwitbn drive
punp the spool 4 in the sanme direction. The oscillating nmechanism6 has a
gear pi eceedl ibHatmedodrathe axis 1d o dpahafdcy gk 1 AHfirkth@nd 2leeandeasecdnll, cagnriba
slider 22 that in cooperation with rotation of the gear piece 21

reci priocaties préjedthewsBord sirit 24 adifo@edd @ithe kLo ABAbedp 'pﬁ';‘é@ 22 1atb1§1 fakd t ed,
free to rotate around an axis approximately parallel with
opposing the slider 22.

The first cam 21a, as shown in Fig. 2 through Fig. 5, projects toward the slider 22 from
the lateral face of the gear piece 21, and is located diametrically further outward than the
secoﬁd cam 21b. The second cam 21b is of about the same width as the first cam 21a, and is

15 slightly shorter in length along the diametric direction. The second cam 21b further projects
from the first cam 21a toward the slider 22. Both cams 21a, 21b are formed in the same
circumferential position on the gear piece 21. Diametrically outward engagement surfaces
24a, 25a on the two cams 21a, 21b are semicircular arc shapes, and diametrically inward
engagement surfaces 24b, 25b are rectilinear in form, slightly rounded at either end. The two

20 - cams 2la, 21b are conformed as though electronic AND gate symbols whose the width is the
same but that differ in length were arranged diametrically staggered.

By means of the reel unit 2 the slider 22 is supported free to reciprocate axially parallel
to the spool shaft 20. The slider 22 is non-rotatably, axially immovably attached hind-endwise
to the spool shaft 20, on the fore end of which is the spool 4, The slider 22 has a through-hole

25 R formed thereon. A first cam-

B Sy W e e T TNt Tyt fa et TR NI Wy Ty AR T T N W rmma B S S, i v e AP . i - e, -
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handl e shaft 10, to a wall surface of the reel body 2a. The gear piece 21

meshes with a drive gear | Ib fornmed oniithe axle 11 a for the face gear
11. Afirst cam21 a and a second earn 2 |b 10 that project toward the
slider 22 are fornmed on t-he ri-mof the gear piece 21 |ateral f.ace - opposing

the slider 22. The first cam.21l a, as shown in Fig. 2 through Fig. 5,
projects towar FREPRETEN} %J%ﬁ'ﬂfénff’r"gﬁ?h'ﬁ’ﬁé‘lfﬁ%m%lla om{be oo pidse 2hengagss.anda2l,

and is located dianetrical Ié further outward than the second cam 21b. The
second carfPond GE-gigegwoent siohd2ls e vwhiditthe swonheant Rilsengagen @ frmaddrdund 15
slightly shorter in length along the dianetric direction. The second cam

21b furt hehe firojghelicde R ponhe kerdlifictofchorlidtant MuBsshotdiahs béfl@lece21. Bot h
cans 2la, 21b are forned in the sane <circunferential position on the gear

pi ece 21. i érit GAlHeMir U NeT 14 B0 IROBRE
cams 21a, Zigggg?e sem'ecilrr cular are shapeg%ngﬁ%gggﬁgﬁntestkr%?g%l%lg%lng%g%%ﬁt 5410

engagenent rectil] [H] rm...slightly rounded at
ol ther Sende Hr o SHP el s efia gt droh NG Rint D1 Y it Bl tr bR v
gate synb e the width is the same but that differ in length were

ar r anged ggﬁﬁ%?%s%aﬁ’lrfﬁpg?tﬁﬁgbr ed. By nmeans of the reel unit 2 the slider 22
i.s supported frege to reciprocate axially parallel to the spool shaft 20.
The slider 22 i eﬁB’H-S{OEﬁ adAby s BRI §1g. mepd Big §. eatend eme firshinxig Y wieitiom  t 0
t he spool shaft 20, on the fore end of which is the spool 4. The slider 22
has a t hr Qukeemsl & thespard shafi 3feekntch exie Of1, ark stdts stapebsymim&riddlly R8I0 Fespekd to
engagenent slot 22a into which the first cam 21 a on the gear piece 21

engages, &hefist asieddnshdcaafengdgeo®dtin shoroR2ting Mkl beelRa 58 6&ddd cam
21b engages are formed around the through-hole R on the |ateral face of

t he sliodercad 21 hat1 bO FREBESthe Mo GRA 20 888k In meWSPﬂsﬂé%¥ﬁqueh@%% ihSt cam
(0]

21 a and the first cam engagenent slot 22a, and engagenen e second

cam 2| b angdsjeffo SREQRGhLAR X'P,g@ﬁ%ﬂmrﬂﬁ)lgfgﬁal 6B h:§3KIAP1 B LMl SREGTSam

and a

goes through the rotational center axis of the gear piece 21. For engagement with the first cam
21a, the length of the first cam-engagement slot 22a in the direction ortho gonal to the spool
shéﬁ 20 is longer than the second engagement slot 22b.

15 The first cam-engagement slot 22a includes: first semicircular arcs 26a, formed at
either end in the direction orthogonal to the spool shaft 20; first opposing portions 26b formed
in parallel heading from the first semicircular arcs 26a toward the second axis X1; and first
sloped portions 26¢ formed slanting from the first opposing portions 26b toward the center of
the slot 22a such that the interval narrows gradually.

20 The second cam-engagement slot 22b includes: second semiciréular arcs 27a, formed
diametrically smaller than the first semicircular arcs 26a, at either end in the direction
orthogonal to the spool shaft 20; second opposing portions 27b formed in parallel heading
from the second semicircular arcs 27a toward the center (second axis X1); and second sloped
portions 27¢ formed in a curve sloping from the second opposing portions 27b toward the

25 center such that the interval broadens gradually, becoming wider
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| ow- spegd cam respectively. The two slots 22a, 22b, as shown in Fig. 5 and
Fig.. 6, extend in a first axis Yl direction orthogonal to the spool shaft
20 center axis Xl, are slots shaped symmetrically with respect to the

- firrst axrs Yl, and are formed queued in the projecting direction of the -
first and second 10 cans 2la, 21b. Further, the two slots 22a, 22b are in

t he form of ical, Wt res t to the second axis X, which is
ort hogonal E}liﬁﬁg “?d&ms{r@ glg ?@St?YA%H (ﬁ’oﬁlton? ?rgc's secpipslogiskrortions 3dg ra ofe
“rotational genter axi% of the gear piece 21. For engagenent with the first
cam 21 a, PHB Pebifiaheengagement wirfase iete ag Higesvemd ol pRdeiin codsendi r ect i on
orthogonal to the spool shaft 20 is |onger than the second engagenent sl ot
22b. 15 Theonfacsvhidahedirgageneemers satfa@ 28 aionaheifies cad i2n 5 is @,ﬁ@&i G gr]star cs
26a, fornmed at either end in the direction orthogonal to the spool shaft
20; first oppoengagemperitslara26b formed in parallel heading fromthe first
semcircular arcs 26a toward the second axis Xl; and first sloped portions

26¢c formed sl antTgnferibbRGeh i i.ng portio 26b . t owar, he center
of the slot 22a such that tﬁréﬂliez%eg(?[%(?pspﬁgﬁg@ﬁgm&g%éﬁ 5”)9?’“?6‘“%% €$¥BBNnd

cam engage b includes:. second sem circular arcs. 27a, forned

di anetri caﬁgﬁ- g%ﬁ%ar%%%rﬁgﬁﬁ?rh&efvflfhz’t(’fég"rﬁ‘“&PP‘é&?I’alzlh-r dhe puervaldietvstantmarthend
in the direction, orthogonal to the spool shaft 20; second opposing
‘portions 278CHARNEY first Sg%ﬁe&moaoma@éqm@on theatherities ecmhsdomepogions @7ar ar cs
27a toward the center (second axis Xl); and second sloped portions 27c
formed in @legthelr sempisifon fheomdndexbeX i ppasting Mo kihonsorkbhdwaupr d t he
25 center such that the interval broadens gradually, becomng wder 1 9 JUL.

2005 12 algsengertthan thayerigftaftomnBe EhgagbmshOREA LU PR R8%Sm G S fgoNd
sl oped portions 27c are of a form énabling the engagenent surface 25b on

the second epgiBedidnt bifRe 2k oﬁgllqbsage.@@ﬁd C&?T?Qi@cﬁngwtgiﬁ[lél%fﬁ} l?ez\fzgeinrtﬁé i

surface 24a on the first cam IS engaged 1

and the first cam-engagement slot 22a, and engagement between the second cam 21b and
the second cam-engagement slot 22b switch over midway, converting the rotational
movemeqt of the gear piece 21 into reciprocating rcctilinearr movement of the slider 22
and pumping the spool 4 in the spool shaft direction.

15 Herein, the conv‘ersion ratio of rotational movement to reciprocation in the high-
speed cam by engagement of the diametrically outward positioned first cam 21a with the
first cam-engagement slot 224, is larger than the ratio in the low-speed cam by
engagement of the second cam 21b with the second cam-engagement slot 22b. Therefore,
due to the switching over of the two cam types such that high-speed cam engagement—in

20  rotational positions about 45 degrees from either end of the stroke of the slider 22, where
its shifting speed becomes slower—and low-spéed cam engagement—in an about 45-
degree rotational position in the intermediate portion where the shifting speed gets
faster—respectively take place, the rotational movement is converted into a state near

uniform-velocity rectilinear motion, Further, when the slider 22 is under engagement

25 with the first cam 21a, the fact that the first sloped portions 26¢ that make the interval

R L —— NPT i o e, 5 ey e e A B e e et A
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. cam engagenent slot 22a. 5 The interval between the second opposing

portions 27b is substantially the sane @s or sonewhat |arger than the
wi dth of the second cam 21b. The interval between on the one hand the
~first sl oped portions 26¢c and on-the-ot her the second sl oped portions-27c -

along their centers (on the second axis Xl ), is substantially the sane as
or somewh@fTOYFEHE @Fovﬂ‘%éﬁn?aﬁé thag A e cadtharanangaljenemens pefratdond anga t he
first cam2la to the 10 engagenent surface 25b on the second cam 21b.
Engagenen@ﬂ%ﬁmmﬁﬁﬁ%ﬁhéhMiﬁgmggawdQﬂaIwaﬁunuhaﬂﬁwmsmoﬁ@nmeugdgahent sl ot

22a, and engagenent between the second cam 21b and the second

cam engageReort Celfigirddidla swi t ch over m dway, converting the rotational
novenent of the gear piece 21 into reciprocating rectilinear novenent of

the slider 22 TaRGo®HIRANYs HRRSROGL. B aicmrlcaﬂaﬁcﬁmaﬁha@hﬁfoh 3, L&litsPim 30

. Herein, the conversion ratio of rotational novenent to reciprocation in the

hi gh- gpe ae Rt I trhcall ut war sit.igned. first
cam 213 'WI%'? ﬁ%ﬁ%@}éﬁr@g? cam e%gglgtéiggﬁgészﬁlr%[SI%v&ys ?g%ﬁfeacrlrgél%r ?}ﬁgﬁﬂ{;&ﬁgo ¥ o
in the | owspeed. cam by. .engagenent .of fhe second cam 21b with the second
can}engagg@eﬁ$e§F8$m§§%md%ﬁngﬁ 0 is g glosedsen ‘%VP@Eﬁfﬁﬁm%V@F”8W“$H@ t Wo
cam types such that high-speed cam engagenent-in 20 rotational positions
about ~ 45 d8g Bdhe frppiniheicingalar edindgicalineation 3G ked B twhermss 31HE2 apolormbdére its
shifting speed becones slower-and | ow speed cam engagenent-in an about 45-

degree rotupitaolyal position in the internediate portion where the shifting
speed gets faster-respectively take place, the rotational novenent is

converted into Abakad fermedin theitinte bfhéeloaht olineasdl Fbxfﬂi@ﬁBO BBdel, &% thEPtdRer |
when the slider 22 is under engagenment 25 with the tirst cam 2la, the fact

that the fdekSt? 8RN 2ROt S BER zb&seﬁetﬁ%ﬁegbs% imhﬁﬁva%@%fg&tw&oﬁ&% 13

narrower are provi ded means that on either end the anpun novenent per
rotational

pifite |g@ar 12, the rotor 3 is non-rotatably fixed to the pinion gear 12 by a nut 13.

On the tip-end outer peripheral side of the first arm 31, a first bail-support member 40
is pivotally attached. A line roller 41 for guiding fishing line onto the spool 4 is fitted to the tip
of the first bail-support member 40. Again, on inner peripheral side of the tip of the second

15 arm 32, a second bail-support member 42 is pivotally attached. A bail 43 is provided between
the line roller 41 on the first bail-support member 41 tip, and the second bail-support member
42. The first bail-support member 40 and the second bail-support member 42 pivot around
pivotal axis M. The pivotal axis M is disposed leaning such that the second bail-support
member 42 side positions tip-ward.
20 Spool Coﬁﬁgumtion

The spool 4 is disposed in between the first arm 31 and second arm 32 on the rotor, and
is fitted to the fore end of the si)ool shaft 20 via a drag mechanism (not shown). The si)ool 4.
includes: a bobbin trunk 4a circumferentially around which fishing line winds; a skirt 4b
formed unitarily with the rear of the bobbin trunk 4a; and a flange plate

25
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acconpanying shifting is large, such that uniformrectilinear notion is

sustai ned. Rotor Configuration The rotor 3 has, as shown in Fig. 1, a
circular cylindrical portion 30, and farst arm31 5 and second arm 32
provi ded ‘i n mutual opposition sideways on the circular cylindrical portion
30. The circul ar cylindrical portion 30 is a closed-ended cylindrical
conponent H&V*EE 9 § frapheml ofithe hebtin emink 46 hehe 6 £4H Rite GY Fr@h irGal o POr ti on
30, and the two arns 31, 32 are formed wunitarily. A boss is forned in the

center of shileisrstael alicecaien@dl iagalis ROLLIQBLRMPRSH: he.pinion 10 gear
12 front 12a and the spool shaft 20 penetrate tae %%gg&%%wftﬁrs?ﬂewﬁt T%ﬁe

front 12a @fanpdiSlatelicHipd . rotor 3 i on-rotatably fixed to the
pi ni.on gear 1% gly a nut fgs%glﬁ%%épﬁoﬁygeﬁﬁgwo rgfhe 8K 99er al si de of the
first arm xSt il -support menber 40 is pivotally attached. A line
roller. 41 %%?llgﬂ{dlf%é’"??jfﬁfaﬁlﬁgl ine onto the spool 4 is fitted to the tip

of the %i rst bail-support menber 40. Again, on inner peripheral side of the
tip of the secontP*P5aging Ju bail Loisdrippddanio thefipordembibeisude. The fisy ! | Y
attached. A bail 43 is provided between the line roller 41 on the first

bai | - suppoPf¢cons hidsuggort mpmbensd O} B tHeetYetalah IhsdWRRAE H&E'Bﬁ ivolal®
first bail-support nenber 40 and the second bail -supp(;retC e ghrthgénbol-[zgot
~around pi was M ashieseMer. The pivotal axis Mis di sposed | eaning such that -
t he second bail -support nenber 42 side positions tip-ward. 20 Spool

cecond arm 32 o na e NARATRN Bulh i ERetd fietheTearientes pool

second arm32 on the rotor, an s 1 . .
e 2 U A s s e
_fzgr rgre gl(jﬁl []J:_} ! ]I(S%X] fgirgehto ttheepiLi%?lrgcg: 12t xt]i(: t}?eo llljzgiid?c ;hra;nlié) aig;th: 1? e pear 11 e
ace gear 11. The
rptational force transmitted to the pinion gear 12 is transmitted to the rotor 3 via the front
12a of the pinion gear 12.
Meanwhile, the gear piece 21 in the oscillating mechanism 6, which meshes with
the drive gear 11b, rotates attendant on rotation of the face gear 11; and the rotation is
15 transmitted to the slider 22 by either of the two cams 21a, 21b. Consequently, the slider
22 reciprocates along the axial direction X Fig. 1 of the spool shaft 20.
In this situation, as shown. in Fig. 7A, when the slider 22 has come back to the
Iintermediate position from the forward position, the first and second cams 21a, 21b are
disposed on at the top, and the spool 4 is disposed midway. In this state, the first cam 2la
20 is positioned at the vertex (center) of the first semicircular arc 26a in the first cam-
engagement slot 22a. Given that the travel distance from the center of the gear piece 21
to the slider 22 in the front-to-rear direction is L, the travel distance at this point is 0.
In this state, rotating the handle 1 in the line-retrieving direction rotates the gear
picce 21 clockwise as indicated by the arrow Y in Fig. 7. Change every 9 degrees in the

25 state of engagement when the gear piece 21 in this situation rotates 90 degrees is depicted

- -
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O 14 4c fixed to the front end of the bobbin trunk 4a. The flange plate is
formed froma stainless-steel sheet material, and is nounted onto the

bobbin trunk 4a with screws. The flajgﬁge pl ate 4c outer peripheral side is
bevel ed toward the fore end. Reel Handling and OQperation 5 Wen casting,
the bail 43 is tripped into the line-releasing posture. The first and
second bai in-ﬁgp o}r&i‘ menbers 40, 42 thereby rotate in the sanme direction,
with the pivofal” “LbiSURELEe serond epmelb engeges finte hhangcbidi@n-SnpeARni 4ot t he
bail 43 is_tripped into the line-retrieving posture. In this state,
rotating tHe ﬁgﬁfdﬂélhﬁ shiflinpeclocitg Wit reseei RGoiis® Ghlipn r&tﬁl@@ﬁ%h{%gl he 10
rotational force to the pinion gear 12 via the handl e shaft and the face

gear 11. TigreaabatiboalglositionGBowh a0sTp. YECELLQ tvhfe ppion.gear 12 is
transmtted to the rotor 3 via the {Eront 112% 0 nﬂhgg%ﬁr#éﬁmﬁéar 12.

Meanwhi | e, erghge 587 of P SGE: i ci.llating nmechani sm 6, which neshes
with the drive gear 11b, %&‘g?ﬂeé&]ﬁ[g]?zlﬁgé:ﬁ?' BUD SRS 287 gradealhaeangear
11; and t [o%.af | is:15 transnitted to the slider 22 by either of the
two canms 274’ %‘%{t}hgS%:r?ggﬁi‘f@r?tlf")?,nglt”ﬁeseg‘l)’ifb@ﬂn“ewgﬁmhpﬂob&bwg@gﬂ@W,hidme

axi al di rectt%\ﬁn f( Fig. 1 of the spool shaft 20. In this situation, as shown
in Fig. 7A"™WHENPhEPt camrio yprhasessingahbeangegtoenthartabd 2R SRk 8@ RghH! | On
fromthe forward position, the first and second cans 2la, 21b are di sposed

on at the ¥@gamstihe second cam-ehghgemémpns edp gl 1y et - e first
cam 21la Zon?ri S positioned at the vertex (cent er%@g?a t}nhree éﬁhg&]tglélr?rﬁ:leclfitz?'cuI ar
arc 26a i rrarthéhd dtats Fig I sHRAGaR80E0RE 1) . Gven.that .the travel
di stance fromthe center of the gear pi%{:dglzg%s ]?él\{% Wé&g?ﬁnd@}‘)f?? §tioke-he
- front-to-rear dph&at Wl | ravel distance at this point is 0. In

- Fotbtgs G el 8 e ft RlaRPEA

this state, rotating the han tppalnogiiopghewn i FigoRE e at es
'F he ge@r first cam 21a engages the first opposing portion 26b on the first cam-engagement slot
22a, and engagement of the first cam 21a and the first cam-engagement slot 22a puts the
high-speed cam to work, pressing on and shifting the slider 22. That is, in the Fig. 7F 45-
degree rotational position, the low-speed cam switches over to the high-speed cam. Then
the engagement surface 24a on the first cam 21a, while engaging the first sloped portion
| 15 26c¢ on the first cam-engagement slot 22a, presses on the slider 22. The fact that the first
sloped portion 26¢ is an inclined surface that gradually narrows the interval acts to
maintain the shifting velocity equal in speed to that of the rotation of the gear piece 21.
Uniform-velocity rectilinear motion is therefore maintained to the rear end of the stroke.
When the rear-end position shown in Fig. 7K is then attained, the engagement surface 24a
20 onthe first cam 21a comes into contact with the first cam-engagement slot 22a, and at the
same time, the engagement surface 25b on the second cam 21b comes into contact with
the second cam-engagement slot 22b. Now, during these travels the engagement surface

25b on the second cam 21b is in constant contact with the second cam-engagement slot

22b. This curtails jerkiness when the slider 22 shifts,
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pi ece 21 clockwi se as indicated by the arrow Yin Fig. 7. Change e\’ery 9
degreeS in the 25 state of engagenent when the gear piece 21 in this
situation rotates 90 degrees is depi ctld 19 JUL 2005 15 in Fig. 7. At
thi's tinme,;~the second cam 21b engages into the second cam engagenent sl ot
22b, slowng the shifting velocity with respect to rotation, until it
rotates into the, 45- degree rotational position shown in Fig. 7E That is,
when the gear 2%M#nsEdRa8oke wheyalhe stider goks tinaughions tydans RMustraedid Rig. 81 st
cam engagenent slot 22a gradually cones 5 apart, and the second cam 21b and

t he secondFigabribagisfiemedistasdedt o2 sHﬂ@@BﬁroMﬁisQ@nte%ﬁsﬁi&ﬂﬁk&' t[?él\k,%ggﬁd cam

to work, pressing the engagenent surface 25a on the second cam agai nst

t he secondaxigmme ngagemenil pok®i %2'9168@4; i retracting.the sl i%{e}r 22
fromthe state Fig. 7A shg\?\)/s, inn whi chr%ﬁgggflhéérl[sﬂ{r?cge(i R‘%ftﬁ’é‘ s hosi ti on
of its strigBondaatiyr LI raotates into the 45-degree rotational

posi tion shownnianaIzllklg.fl\orﬁli—xé,;lg lgﬁcel cfslterE'f Otgli?ﬁ?%iséﬁﬁﬁgg‘é@tthﬁéem Y E¥mmpposi ng
portion 2 on tehie fi q.st 1carr}_enga%,errent sl ot 22a, and engagenent of the
first cam 2ta and tREPPHPOSIUGMIB Kbt §drrm 278 degreada 3p0itsgredseindieagh tipeed
camto wozﬁli pressing on and shifting the slider 22. That is, in the Fig.
7F 45- dedi et fothiflingnealogiysduringrihe trive] lilwstiapedd Foam SivcsaRagooyer to the
hi gh- speed cgg Then the engagenent surface 24a on the first cam 21a,

whi | e engafriigtingenechasisms b hedymoFdara@dokd RPEn Bgefifst ngagement
sl ot 22a, presses on the slider 22. The faci%f)t hg}{ga%heeé iélz’tthﬁ?g@%e‘gmggrti on
26c is an henctdshrdubtd, haae thdiglesGi aRUak; I the interval acts to

mai ntain the shifting vel oci tgksequaﬂ ?nlhgeggggls?l\égrt%%ﬁr%fm‘%{én?’gﬁgﬂ‘i“bn of

the gear pPIRAgAFinditdi city rectilinear nmotion is therefore

mai ntai ned to the re la 2%%?%’%{%“1 ?VC?E oan gﬁttﬁ?‘f@’-r ear-end position shown
in Figg 7K is then attajned e _engagenent surface 24a 20 on the first cam
21a comes into @%%t‘%ﬁla[l}\f felhdetrhg apaipg the Ta ik G pagision of its Sovke2the cngagtnadnt t he
sanme tine, #ﬂe fsr%gagerrent surface 25b on the second cam 21b cones into

cont act wiPHace on'the second cam 21b comes into contact with the sloped surface 27¢ on the

second cam-engagement slot 22b, and the slider 22 is preséed and shifted frontward. At
this time, the engagement surface 24a on the first cam 21a is engaged with the first cam-

engagement slot 22a. Therefore, engagement of the first cam 21a in the first cam-

15 engagement slot 22a under rotation until returning from Fig. 7K to Fig. 7F puts the high-
speed cam to work, shifting the slider 22. Then, going from Fig. 7F until the middle
where Fig. 7A is reached, engagement of the second cam 21b in the second cam-
engagement slot 22b puts the low-speed cam to work, shifting the slider 22.

Herein, the configuration is such that the low-speed cam is employed in an

20

angular range of about 45 degrees from the intermediate position, beyond which the high-
speed cam is employed toward either end, and furthermore such that when the high-speed
cam is put to work the first sloped portion 26c on the first cam-engagement slot 22a is
utilized, which maintains uniform-velocity rectilinear motion; therefore a state near

uniform rectilinear motion is realized as a whole. For this reason, the configuration is
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t he second cam engagenent slot 22b. Now, during these travels.the
engagenent surface 25b on the second cam 21b is in constant contact wth
t he second cam engagenent slot 22b. This curtails jerkiness when the
“Slider 22 shifts. 1 9 JUL 2005 16 Change in stroke when the slider goes
through one cycle is illustrated in Fig. 8 In Fig. 8 the shifting
di st ance 1SUBPIe HEN&Nq @RepsSIRITE rapehtiangmisainn &yssesaise curbed, kdsintpheves it | cal
axis, and the rotational position of the gear piece 21 fromits retracted
posi tion tlakeginding lashori zontal axis. For conveni ence, the stroke of the
spool's travel is set herein at 15nm 5 The range in rotational position in
Fig. 8 frdec@wlrdegiiees to 360 degrees indicates the slider 22 shifting

velocity during the travel illustrated in Fig. 7. In conventional
oscill ating mechaphsis tH6n r nt . RPi this
graph would be a cosi%gh?u ve?ﬁgﬁ?gﬁﬁeﬁ ggggggE%FQ%W§§gﬁ%§%$?éP$gggﬁnearIy

a first-or i l.ine.. . The. line-windi.ng lay is therefore inprqved to
3 near 1 a"?rﬁ‘rfgﬁr‘r%n%fgﬂhb%ﬁfe%téﬁlv Hion et SPpSoa s ek tae RS SPRRPETERT ¢ i on
~of its stroh? tge engagenent surface 25b on the second cam 21b cones into

contact wihIeKEE ?@Jﬂgﬂ RHEEls27¢ on the second cam engagement slot 22b,
and the slider 22 is pressed and shifted frontward. At this time, the
engagenent sur fladée. 24a senel (s showsin the fe@thisi detashgtdy dedvbnth, ndverotdtatdy cam
‘engagenent sl ot. 22a. Therefore, engagenent of the first cam2la in the
first camrglBtiengagerfertendlodt spdd shuftl €20 aroinal re@ndidf tyige sp@bitedlg from Fig.
7K to Fig. 7F puts the high- speed camto work, shifting the slider 22.
Then, going f r(ﬂrnelﬂsﬁllaﬂﬂgg #BéHahiskNRIThAIH&: o WS HRei191 tafrdiSied ﬁ%@g&a{o
engagenent of the second cam 21b in the second cam engagenent sl ot 5%h
puts tie | t : i L i . i t.ne

Witk 8 pREGe &AM &dvﬁglﬁeﬁ hihidiR goéﬂa%?atﬁ)h W8l ﬁoga?/lgg la'?%h% ag%%e%?n]g%}l ar

configuration is Such that the | ow spee mis enp

| L?gg? of q@aﬂxtocéltgs fdegt 5601 LRIt MY ORI £ is%seitcg | %?ifelat.%%)é(%g gnevg;)ioglh the

shaft 120, but is immobilized axially. The portion in the slider 122 through which the spool
shaft 120 penetrates is therefore made circular. The reel body 102a structures the slider 122
such that it travels parallel to the spool shaft 120.

15 The gear piece 121 is fitted to a wall surface of the body 102a rotatively around an axis
approximately parallel to the handle shaft 110. The gear piece 121 meshes with a drive gear
111b formed on the shaft portion 111a of the face gear 111. A first cam 121a and a second cam
121b that project toward the slider 122 are formed on the rim of the gear piece 121 lateral face
épposing the slider 122.

20 The first cam 121a, as shown in Fig. 9 through Fig. 12, projects toward the slider 122
ﬁom the lateral face of the gear piece 121, and is located diametrically further outward than
the second cam 121b. A diametrically outward engagement surface 124a on the first cam 121a
is a semicircular arc shape, while its inward engagement surface 124b is a circular arcuate face

diametrically larger than the engagement surface 124a. A diametrically outward engagement

25 surface 125a on the second cam 121b is a triangular in
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speed camis enployed toward either end, and furthernore such that when the

hi gh-speed camis put to work the first,ssloped portion 26¢c on the first
cam engagenent slot 22a is wutilized, which maintains uniformvelocity
rectilinear nmotion; therefore a-state near wuniformrectilinear notion-is
realized as a whole. For this reason, the configurationis 1 9 JUL 2W 17
si npl'e, usPrn raended b e thamthdle ita mivard angagesshionriaos K256 iareetibumbediormhi ch

i nproves the Iline-winding |ay. Second Enbodi mnent A front-drag type

spi nni ng rstightlnwasindedudt aithadnds Thascexaigine] 1 b it bethé RO di0ad the fifst e 121a,
enbodi nent, but the present invention nmay be applied also to rear-drag type

spi nni ng neelsslighid sh@venr Rhad r%n??gﬁ»‘% SRinRRiAly. PRl Rcoddabl I rRGRLes ( not

shown in the figure) is detachal itted onto, non-rotata rel’ative to,

the fore epnd, SRY . ing.a..rear-dra spi_nnj reel . The
oscillating ng{ghfgrﬁl smoﬂf(}gl?ﬁ\%flt%%gagézgé@?te%%gggsﬁ%%ﬁg‘?o? Saftzgg’ ]izﬁg ae
cooperatio 10. with a f.ace gear .111,. and a slider 122 that in cooperation
with rgt atf:ggﬂecglfl%%%a %{’r'cuﬁ}fgr(‘?%nai??mh?%e? iegeat wecs Rl he spool axi al
direction. The slider 122 is free to turn relative to the spool shaft 120,
but is imobi | iBemeass ofithgreelynit iFrthe slider A22 isesupporthdrirepao raciroesdghaxibiixch t he
spool shaft 120 penetrates is therefore nmade circular. The reel body 102a
st ruct ur espardiis] tol thelepool SiRaft E20: HHersditlen 122tis avekatatplly 2dxdiadly itrondviablysgaacieds haf t
120. 15 The gear piece 121 is fitted to a wall surface of the body 102a

rot ati vel yhiad-endwisato thx kool Sigr 0, 6RtR irepaaalthvalict i thd@obrndhige shaft 110.
The gear piece 121 nmeshes with a drive gear 11 |b fornmed on the shaft

portion liknetfacthientisRR 28Rk Wilith R Akt Sin ?%E‘ﬁésﬂeo%a?ﬁfécglﬁe%%g%?cm a

12l b that project toward the slider 122 are erim & gear

pi ece 21 deBLRS &kn-&‘?g%&em@rﬁ@ﬁ)? '15'290 1thn)ewl?1lcﬁ gl%rseg‘ozn%'cam 121b engages are formed on the

lateral face of the slider 122 that opposes the gear piece 121. Engagement of the first cam 121a

and the first cam-engagement slot 122a, and engagement of the second cam 121b and the
second cam-engagement slot 122b, realize a high-speed cam and a low-speed cam,
respectively.

15 The two slots 122a, 122b, as shown in Fig. 12 and Fig. 13, extend in a first axis Y1
direction orthogonal to the spool shaft 120 center axis X1, are slots shaped symmetrically with
respect to the first axis Y1, and are formed queued in the projecting direction of the first and
second cams 121a, 121b. Further, the two slots 122a, 122b are in the form of slots
symmetrical with respect to the second axis X1, which is orthogonal to the first axis Y1 and at

20 the same time goes through the rotational center axis of the gear piece 121. For engagement
with the first cam 121a, the length of the first cam-engagement slot 122a in the direction
ortho gonal to the spool shaft 120 is longer than the second engagement slot 122b.

The first cam-engagement slot 122a includes: first semicircular arcs 126a, formed at

either end in the direction orthogonal to the spool shaft 120; first opposing portions

25
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20 The first cam 121 a, as shown in Fig. 9 through Fig. 12, projects toward

the slider 122 fromthe |ateral face of,¢the gear piece 121, and is |ocated
dianetrically further outward than the second cam 12 |b. A dianetrically
outward engagenent surface 124a on the first cam12l-a is-a semcircular
arc shape, while its inward engagenent surface 124b is a circular arcuate
face di anefpifemedyurdangemverlamutwerd eliglilydreeding fuonf the dird 24micirdular arcs 126a
dianetrically outward engagenent 25 surface 125a on the second cam 12 I b
is a triarigwhsirthé sechnd®axibIX 12005firs 8opedr gortisraUnge dortled shRGtAE BomWhé fift i t's

i nward engagenent surface 125b is rectilinear in form slightly rounded at

ei t her encppdéifg p&eions 1 Lok driahé Serfly Jriik s‘i@tnﬁéwﬁlg bé&gfcﬁlﬁeﬁ%@h exfiAm 121

a, but is slightly shorter in Iength running dianetric e second cam

121b furt i ' ml2la t rd th |ider 122 in
stepped 1 acky o SHERLS uch HAEMCG bl Aby STy PR oh frf s Bl e
ci rcunfer ial,position on the r. piece 1. By neans of the reel unit
102" the o) 1oge e BE et oBRsih nobfiof 060 Ry Peet Frinae hanbary copdr i dass neio

t he spool shaft_ 120. The slider 122 is non-rotatably, axially imovably
attached Emaf-tBeBwiher e rahbe epasamisiraflar apiGlighity theingdomn.chlk mirtiowihah i s
the spool. A first camengagenent slot 122a into which the first cam 121 a
on the geangptesde firsticaenid géstromitiet frstk@pesnppettionn? erigandatnt stetodinglddy
into which the second cam 121b engages are fornmed on the |ateral face of

the sli derthd A&t tlhpéd pRACSER 6L whdgrR coplorEickAl thekroasenBbt with rdh& hist cam
121a. and the first cam engagenent slot 122a, and engagenent of the second

cam 121b afidet @ shiBeOBSbcgam engagenent slot 122b, realize a high-speed cam
and a | owspeed cam respectively. 15 The two slots 122a, 122b, as shown

e 509,120 i el eyl AR kRl SRR S O

' Eile? ggff Of’l q’éx&%%%%?t}ig%ﬁy;%ﬂa\ﬂei‘ thealg g]eaﬁrgt s];r%ricqﬁ:(tjﬂag gref\:lsJ E1'\96 al, Qt e;[it?lgr e%rd?h Eh%tdlirggtio_n
orthogonal to the spool shaft 120; second opposing portions 127b formed in parallel heading
ﬁom the second semicircular arcs 127a toward the second axis X1; and second sloped portions
- 127¢ formed sloping from the second opposing portions 127b toward the second axis X1 such

15 that the interval broadens gradually, then in parallel on either side of the second axis X1 ,
orthogonal to the second axis X1, becoming wider along the way than the first sloped portions
126¢. The second sloped portioﬁs 127¢ are of a form enabling the engagement surface 125b
on the second cam 121b to be in constant contact while the first engagement surface 124a on
the first cam 121a is engaged in the first cam-engagement slot 122a.

20 The interval between the second opposing portions 127b is subst'antia.ll}lr the same as or
somewhat larger than the width of the second cam 121b. The interval between on the one
hand the first sloped portions 126¢ and on the other the second sloped portions 127¢ along

thetr centers (on the second axis X1), is substantially the same as or somewhat greater than the

length from the engagement surface 124a on the first cam 121a to the

25
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second cans 121 a, 121b. Further, the two slots 122a, 122b are in the form

of. slots symmetrical with respect to the second axis X, which is
~orthogonal to the first axis Yl and a0 20 the sanme tinme goes through the
"rotational center axis of the gear piece 121. For engagenent wth the
first cam 121 a, the length of the first camengagenent slot 122a in the

di rect i on engngdwugonaifaced 25hensposicosdadh 13290 EfuabPReRhdDan 1f,€§g§8§,§{‘fst

engagenent slot 122b. The first cam engagenent slot 122a Inc

seni i r cul @laand€ e ¥q6Bcani-04 ati s16i ther.end_in the, direction orthogonal
to the spool shaft 120; fi r%grgpptosé?ﬂn%ﬁg’oarnt%ie% eegienf bgweey thssgepnd pgmy o

f ormed curqwi \, outward slightl eading fromthe first

semi ci rcul l\agrlgglr]%g&f%%% Conaeret Wgngsg‘c‘ﬂy%agéﬁ’i%h Ryer By ayj onverting plard
portions 11_21(651? fagrrred slanting fromthe first opposing portions 126b toward
the cent er PoPotH &FCHEnY obthe gptr pieqsi2d gniouesi prpcatompresti ljn cao towemdntsdfitght | y
such that the interval narrows gradually. Herein, the first semcircular
~arcs 531264dentP22and pumpsng theppsolng txospobbstafik@Gbismybe of form such that
the first cam 121 a does not engage them they need not be of a

sem ci rcul ar artkrsib] Gbichiversiou r4ifh 5&6(&0@?%&@5{%9@) Orhagxtocat?orhg]%gﬁés g{gge first

cam 121 a is fromthe first opposing portion 126 ndari es, hi ng
along™ theg a‘;gd@}n‘? %%eﬁgﬁlt 11Q : .and-this conforpation is the crucial
factor wit - egard to the s(?i giglja%%gms iyfqtulhﬁ 3598@8896 rsirgm d 2kaowih the
cam engage 5 KLncl,ydes: second semcircular arcs 127a, forned
di anetri ca| i y gisn%r%taééﬁfg ‘r%as Oqtcj‘rofga’flf tasgerdhan the ratig igthalowsspredsamay ei t her end
inthe direction o thhogonal to the spool shaft 120; second opposing -
portions f?&??efrﬁ’r“fr%{f f fegeat spmli21 R ol the sedond wamkagsgaed skendzy.r cul ar arcs
127a toward the second axis X 1; and second sloped portions 127c forned
sl opi 1§ f ridsTetore, @@d@ﬂw vppbsigyepot theows cdd TPpdsauen that kﬁ]@h—%?@&fh‘inﬁx! s X
such 15 that the interval broadens gradually, then in parallel on either
~ side of tIfegageownt—axicatibnal positions about 45 degrees from either end of the stroke of the
slider 22, where its shifting spced becomes slower—and low-speed cam engagement—in
an about 45-degree rotational position in the intermediate portion, where the shifting
speed gets faster—lfCSpective]y take place, the rotational movement is converted into a
15 state near uniform-velocity rectilinear motion. Further, when the slider 122 is under
engagement with the first cam 121a, the fact that the first sloped portions 126¢ that make

the interval narrower are provided means that on cither end the amount of movement per

rolational angle accompanying shifting is large, such that uniform rectilinear motion is

sustained.

20 The rear-drag mechanism 80 is lever-type, and is composed chiefly of: a circular

- cylindrical bushing 81; friction engagers 82 made up of a plurality of friction plates; a
frictionally impelling coil spring 83; a support member 84; a fixing cap 85; and a drag
lever 86.

The bushing 81 is inserted over the rear end of the spool shaft 120, where it is

25 non-rotatable yet permitted to slide. The bushing 81 has a flange portion, and the

- . -
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orthogonal to the second axis Xl, becom ng wi der along the way than the

first sloped portions 126c¢c. The second 8l oped portions 127c are of a form
enabl i ng the engagenent surface 125b on the second cam 121b to be in
constant contact whilethe first engagenent surface 124a on -the first cam
121 a is eilga]ged i.n the firs ﬁﬁam en(lqagerrent slot 122a. 20 The interval

bet ween t A8 fé’&ﬁ@%ﬁc?&ﬁ%ﬁjf%% GignPlatcsmsesses & the flargs portign. e fdangcansSor
~sonewhat | arger than the width of the second cam 121 b. The interval

bet ween ons $deveshento,Hhstigh He duterperiphap efla pueaded pertiv Gormmdduan t he ot her

t he second sl oped portions 127c along their centers (on the second axis

XI'), is suirstmfdrémially oh heutsbamprasction 1900emRE of HRALA enliHRRIdNRE, thé RROG,f r om
t he engagenent surface 124a on the first cam 121 a to the 25 ---- --- - -

-------- -102a,-and locates the support ietribed 89 inldh ggeggt%n?l%gd S988¢ r@iﬁg %cgﬁééil[]rfgatgﬁ o 125b

on the second cam 121b. Engagenent between the first cam

first gammgg%;@ . : enent _between t econd cam,.121Db
and t he sea_con am%ﬁ%%%ﬁ%%@ Isgggﬁ%%%g% 8Rre(§§}%$v%ﬁ? ed?kﬁ% ﬁj@ﬁﬂ’\l/%qgcag?fggzt he
rotational..movenent of the gear. piece 121 into reciprocating rectilinear
novenent off“’ft‘cﬁ‘epr%e%?ﬁ“d’éfr"%‘g ‘@%‘P rﬁﬁ?’fﬁiaﬁ@mtsrﬂée @%gami- Further Bpwerkiagiiedrag
direction. Herein, the conversion ratio of rotational novenent to

r eci pr ocat'F¥sh 8Prihe Aeeipign setdpydbel fixinmany 88 sambefiesly mi¢rotadistidamdtatangd dfy
outward positioned first cam12la with the first cam engagenent slot 122a,

“is larger &¥¥ig.the ratio in the | owspeed camby engagement of the second
cam 121b with the second cam engagenent slot 122b. 10 Therefore, due to the

swi tchi ng over Thientimthetthws coafMzingd eccofd ebbdigtent) ithscaPgiede CANN tROSRUBKHRAL -1 N
rotational positions about 45 degrees fromeither end of the stroke of "the

sl i der1022,mevhesiemi108, which kiddResSPEEMRBCOBES 13106k R Aed A1 GRSEMiE3F he
engagenent in
face gear 111; and the rotation is transmitted to the slider .122 by either of the two cams 121a,
121b. Consequently, the rslider 122 reciprocates along the axial direction X of the spool shaft
120. |
In this situation, as shown in Fig. 14A, when the slider 122 has come back to the
15 intermediate position from the forward position, the first and second cams 121a, 121b are
disposed on at the top, and the spool is disposed midway. In this state, the first cam 121a is
positioned at the vertex (center) of the first semicircular arc 126a in the first cam-engagement
slot 122a. Given that the travel distance from the center of the gear piece 121 to the slider 122
in the front-to-rear direction is L, the travel distance at this point is 0.
20 In this state, rotating the handle 1 in the line-retrieving direction rotateé the gear piece
121 clockwise as indicated by the arrow Y in Fig. 14. Change every 9 degrees in the state of
engagement when the gear piece 121 in this situation rotates 90 degrees is depicted in Fig. 14.
At this time, the second cam 121b engages into the second cam-engagement slot 122b,
slowing the shifting velocity with respect to rotation, until it rotates into the 45-degree

25 rotational position shown in Fig. 14F. That is, when the gear
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an. about 45-degree rotational position in the intermedi ate portion, where
the shifting speed gets faster-respectively take place, the rotational
novenent is converted into a 15 statse near uniformvelocity rectilinear
notion. - Further,” when the slider 122 is-under -engagenent with the first
cam 121 a, the fact that the first sloped portions 126¢c that make the

i nterval nadRi evietes,angagenoent dethe TR 18k 80 ufd ek 064 ampuni, of
novenent per rotational angle acconpanying shi ft?nag?i ggagje%%ﬁgwg%at hat

uni f or m r e@radubN@@EmeEPhHLN ah FiheS i Q. The rear-drag nechanism80 is
lever-type, and ?s corrp%ségl crlilleelF'i y ocgﬁldlam%iarnggl?easrecowaﬁ"h‘ pEagsmepLdei ng 81;
friction engage e of a plurality of friction plates; a
frictionall ygl?n‘é%gﬁzwng%cé’f‘f&%?‘PW&ppé%‘? cam é%ﬂ%‘r Prefeng e c@gagemdnt xirfigecap
85; and a ;125? |,ever 86. The bushing 81 is inserted over the rear end of
t he spool ¢n hsgecondenm 141bjagaingthe second camnadnigegenetnt plot 1228 @ t o sl i de.
The bushing 81 has a flange portion, and the 1 9 JUL 2005 21 plurality of
friction esfsyely srapiingtheshidpl BRdsomtiessas R 14ASHERANEYHION e Qe
fixing cap 85 is screwed onto, through the outer periphery of a tAré4ded
- portion foinedhoutiépositon 6L @Fket i al Iy on a tubular projection 102d formed
on the rear-end portion of, the reel body 102a, and |ocates the support
menber 84 into @ RERARLEITT Hosktien,. By gdiusting.the 5 amunt by which
the fixing cap 85 is tight é%g%‘ ‘gﬁ:’,s"hit’ﬁgrhﬁgre"éﬁﬁﬁ%""ﬁ%}’ HQSF shopa lﬂrﬁlﬁ-tli“%
engager 82y, fd&icli | at es n.be varied, which macro-adjusts the drag
force. Furt r?efélj,sp 331/19 %%(g%lgag%sﬁge Efsglapmsworw, 136heongthe first srmecrpegersntt he
fixing cap_sﬁf n@?ff finely mcro-adjusted in the range of 0-500g. Then in
the thus co }% %‘5&5‘?{83%%8& f}*\@h@a,m Pl yulahe firse camiAgaddindd8lot 122a o
osci l | a(t)l ng 10 nmechani sm _106, whi ch nmeshes with the drive gear 11 |b,
1ot at ed0 at PEs herhisknipeedtcatn torwagk, frbwsing on and shifting the slider 122. That is, in the

Fig. 14F 45-degree rotational position, the low-speed cam switches over to the high-speed
cam. Then the engagement surface 1242 on the first cam 121a, while engaging the first
- sloped portion 126¢ on the first cam-engagement slot 122a, presses on the slider 22. The

fact that the first sloped portion 126¢ is an inclined surface that gradually narrows the

15 interval acts to maintain the shifting velocity equal in speed to that of the rotation of the
gear piece 121. Uniform-velocity rectilinear motion is therefore maintained to the rear
end of the stroke. When the rear-end position shown in Fig. 14K is then attained, the
engagement surface 124a on the first cam 121a comes into contact with the first cam-
engagement slot 1224, and at the same time, the engagement surface 125b on the second

20

éam 121b comes into contact with the second cam-engagement slot 122b. Now, during
these travels the engagement surface 125b on the second cam 121b is in constant contact
with the second cam-engagement slot 122b. This curtails jerkiness when the slider 122
shifts.

Change in stroke when the slider goes through one cycle is illustrated in Fig. 15.

25 | In Fig. 15, the shifting distance L of the slider 122 from its center position takes the

. -
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face gear 111; and the rotation is transmtted to the slider 122 by either

of the two cams 121 a, 12Ib. Consequeptly, the slider 122 reciprocates

al ong the axial direction X of the spool shaft 120. In this situation, as
shown in Fig. 14A, when the slider 122 has cone back to the 15

intermedi ate position fromthe forward position, the first and second cans
121 a, 1%thcareis, aiddhosédionnl @itiohef tlepeagpided HH o ak rétsictidgipsisied takiesway .
In this state, the first cam 12la i's positioned at the vertex (center) of
t he fir sthedefiraitaleblsaFoatenviaRacd, theldhoké bf Hb sFRMeRYAIE BR MerciPhtols kg 2a.
G.ven that the travel distance fromthe center of the gear piece 121 to the

l'id 1 [ i o485 ;o Ciaf [ | , el t
P 2% g e ol g o ity S0 Mg S

| i ne-retgiem: ' Mol . ar -pi ege. 121 clockw as

ot et e YLIoRE iQhd @b Bu6g FFaR030 PRl 9551 b SIBRINARER L o o
engagenent _when t ear pie 121 in this situatjon roptat 90 degrees is
don of ecmertangys of IS RE eBrE iRy it pisssBEH Ao 08 TENGRE N he
second cam engagement slot 122b, slowing the shifting velocity with
respect; E¥VRAUA B prasertiombodimet.dt s searhy » firstrordes serightdinep The fingtwindiag
position shown in Fig. 14F. That is, when the gear 1 9 JUL 2005 22 121

r ot at es, layriggetemtimpfoveh o 4 neagflatimi21a and the first cam engagement sl ot
122a gradually cones apart, and the second cam 121b and the second

cam engagenenNos/, ohen h22tidaenigageainslieabarphidpotiion SF avsispectheeapagemenor k,
pressing the engagenent surface 125a on the second cam 121b agai nst the

second CaiFFREIAISHR e sSbitid charl® 18REmRs Sl et Ywithaht d8béd difalE 157 d Sfthe 122
fromthe state Fig. 14A shows, in which the slider 122° is in the md

i e L et
first Op%?nsei, eg(g)a{gte&%plt s]n%élge ?5'4at Orllleflhg Iﬁ¥s§ tcan%q% ae,'\ 1ns %ggg%ﬁ%ith the first
cam-engagement slot 122a. Therefore, engagement of the first cam 121ain therﬁrst
cam-engagement slot 122a under rotation until returning from Fig. 14K to Fig. 14F puts the
high-speed cam to work, shifting the slider 122. Then, going from Fig. 14F until the middle
15  where Fig. 14A is reached, engagement of the second cam 121b in the second
cam-engagement slot 122b puts the low-speed cam to work, shifting the slider 122,

Herein, the configuration is such that the low-speed cam is employed in an angular
range of about 45 degrees from the intermediate position, beyond which the high-speed cam is
employed toward either end, and furthermore such that when the high-speed cam is put to

20 work the first sloped portion 126¢ on the first cam-engagement slot 122a is utilized, which
_ maintains uniform-velocity rectilinear motion; therefore a state near uniform rectilinear

motion is realized as a whole. For this reason, the configuration is simple, using no excess

parts, and transmission losses are curbed, which improves the line-winding lay.
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sl ot 122a, and engagenent of the first cam 12la and the first :

Gcam engagenent sl ot 122a 10 puts the high-speed camto work, pressing on
and shifting the slider 122. That 28, in the Fig. 14F 45-degree rotational
position, the | owspeed cam switches over to the high-speed cam Then the
engagenent surface 124a on the first cam 121a, whil e engaging the first

sl oped poPtheoRnibd8anans t he first cam engagenent sl ot 122a, presses on the
sl-ider 22. The fact that the first sloped portion 126¢ is an inclined
surface that gg,gaduaj, the 15 . interyal. acts to maintain the
shifting vel oc“iragi y eic?u%l{f @%é‘g\éggés € OHH’E‘C’BfI\('F figstcamadagmddhic sdoend gaar pi ece
121. Uniggﬁﬂﬁg RP%igy rectilinear notion is therefore maintained to the
rear end O P Malenepgmentn sirfacss 24mdSpos thd e lshowntiap Fig. 14K i s
then attai ned, the engagenent surface 124a on the first cam 12la cones
into cont¥EtsRACifak prd With sngagemene mufigeseats, 25boh 1HE38er [ad 1Bl afhe same
tine,é%he %Ega engntbzgrface 125b on the second 20 cam 121b cones into
cont act ictHngHer, betdbn first aamengage menecslddanl 2 of QUL NGt hese

travel s the engagenent surface 125b on the secgﬂ?ag%ﬂofg%c?%lg%a%% ant

contact lang ks thei coR@QONGDsRRME ENIRIBAERL 1220, .s curtails jerkiness
when the slider 122 shifts. Change ig ré?é@?é%%%ﬁ”ﬁﬁéa%@ﬂa@}y o gepr ough

. .one cycl epik& 41l | egl.ien . Fi.g.,.15. 5 In.Fig. . 15 the shifting distance
L of theq)sl i der Niigﬁfbfa‘%bmeuf?g éé‘g’n%lérm%é? P?%H‘”Fglé’é%mtﬂﬁéaliy WAt of085 23 -
verti cal s@é&xﬁi’caﬂ{%the rotational position of the gear piece 121 fromits
retracted position takes the horizontal axis. For conveni ence, the stroke
of the spool's, travel is set herein at 15mm The range in rotational
position in Fi{§) 190tholercEnrarmbedinent, 6pgdaontce switldeeSetag, fhd der
122 shifting velocity during the travel illustrated in Fig. 14. In

convelt i sHaFreaseans hut ongageme ey lsrmyinhcl boert MRS ABAL S AWM Py, AN
engagenent pin, this graph would be a cosine curve, but In the present

enbodi nerfémsit is nearly a first-order straight |ine. The |ine-w nding

(© In the foregoing embodiments, two cams are formed on one rotary
member, but two rotary members sandwiching the slider may be provided, such that a
cam may be provided on each rotary member.
15 (d)

In the foregoing embodiments, the cams and cam engagement slots arc

configured as two-dimensionally curved surfaces, but may be configured as three-

dimensionally curved surfaces such that the contact position in the axial direction on the

gear piece varies continuously.

Because the present invention reciprocatingly shifts the slider component by the

20 dual-type cam switchover between first and second cams in first and second cam-

~engagement slots, the slider component reciprocates in a state near uniform-velocity

rectilinear motion, improving the line-winding lay. Moreover, extra parts need not be

prqvided between the rotary member and the slider component, simplifying the

configuration and making the sliding components fewer, which maintains high drive-

25 power transmission efficiency.
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lay is therefore inproved to a near flat form Now, when the slider 122

- attains the rear-end position of its stroke, the engagement surface 125b

on the second cam 12l b cones into gontact with the sloped surface 127c on
the .to second cam engagenent slot 122b, and the slider 122 is pressed and
shifted frontward. At this tine, the engagenent surface 124a on the first
cam 121 a .i s enghosd W i m engagenent slot 122a. Therefore,
engagement of the figg%kggﬁggg%dgﬁ%ﬁgﬁﬁg:‘%Pg oscadf inyalidhe reseitot 122a
under ro i [ L&t urni fromFig. 14K to Fig. 14F puts the

hi gh- speie[g}tegg?nn’?gg%? ﬁl,(ﬁlgﬁi”f [ﬁgr’i‘é“f Fall ?giaﬂ%arre%z@m ﬁgédiscmilmghzftmﬁbﬂ g. 14F
until the m ddle, 15 ere Fig. 14A is reached, engagenent of the second cam
121b in fHREERALhFod fbenyegdrenedshaeiniviipup demrtifefrbonhs Bepd of 418 t 0
work, shifting the slider 122. Herein, the configuration is such that the
| ow speeHVéaRwR 85 afjiedyinthd appandangsiney. Fuamgenek, e Pt Ging AEL GRS, HFOM t he
i nternedi ate position, beyond which the high-speed camis enpﬁoyeg t owar d

ei t he¥ etid, endrodirhemts herording 16 thepréfeat indbRMb L 88V d.camis put to 20
work the first sloped portion 126¢ on the gﬁﬁgﬁ ég%{%ﬁgﬁﬁg' W?°®V6Pd122a is

utili zednotvibi e pufBsObA] i S MIH, |.Qgi rectjlinear notion; therefore a
state near unifor Fn@?ectﬁ}lﬁlﬁtﬁ%ﬁ;{rhcqrr}g%n:{%ﬁ%:gg%ré%qeﬁﬁ Apeendedicliims apd theimi s

. reason, Ecﬁlﬁveﬁ@ﬁ'&_i guration is sinple, using no excess parts, and

‘transm ssion | osses are curbed;, which inproves the |ine-w nding |ay.
“19JUL21 05 24 Other Enbodinents (a) In the foregoing first enbodi ment, the
first cam 2la and the second cam 21b are shaped wi th engagenents surfaces
- 24a, 25a on the one hand that are sem spherical, and w th engagenent
~surfaces 24b, 25b on the other hand that are 5 rectangular, but the first
cam 2la and the second cam 21b may be of any configuration as |ong as
their contact positions in the configuration are staggered dianetrically on

t he gear
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_piece 21. Moreover, the first cam 2la nmay be positioned dianetrically

inward of the second cam 21b. (b) In2¢he foregoi ng enbodi nents, engagenent
I's switched over between two 10 different cams, but engagenent my be

swi tched over anong three or nore different <cans. (c) In the foregoing
enbodi nents, two cans are fornmed on one rotary nenber, but two rotary
menbers sandw ching the slider may be provided, such that a cam may be
providedyai; gaghnketary nmenber. 15 (d) In the foregoing enbodi nents, the
cans and cam engagenent slots are configured as two-dinmensionally curved
surfaces, but nmay be configured as three- dinensionally curved surfaces

such 7 hat t_hel.CJQ@%iﬂﬁinéﬁ}gé'otsbiﬁgtiﬂg"mg:aﬁnﬁﬁ Rk oSl fi S 'tﬂé]scpgﬂlﬁ%?eei Siat bl ere
vari es continuously. Because the present 1nvention reciprocatingly shifts
the slider conmponent by the 20 dual-type cam sw tchover between first and
secorgl cams i gxihlly BicoaperaS & AntH heddlt r@ AR BPInnS Ofesl odcNRtifl i der conponent
reci procates in a state near uniformvelocity rectilinear notion,
inmproving the line-winding |ay. Mdreover, extra parts need not be provided
bet wekn t he r ofkcatanineodepridng t he slider conponent, sinplifying the
configuration and maki ng the sliding conponents fewer, which maintains high
drive- 25 power transm ssion efficiency. 9 9 JUL 2115 25 Wile only

sel ect ed enbodirsrenmmehbadobmtaiinglrosed ancixisl dppstimstelytiaeallst esthatandlavent i on,
to those skilled in the art it will be apparent fromthis disclosure that
various changes_ and nodifications can be nmade herein w thout departing
from@he scop&t@fonahexis.ipgesnerasionydtiaitatioadlithe handleappended cl ai ns.
Furthernore, the foregoing description of

7 a first cam provided on said rotary member; said rotary member having;
8 a second cam, provided on said rotary member, whose diametric position differs at
9 least partially from that of said first cam , and;
10 a slider member attached, immovably at least in the spool axial direction, rear-
11 endwise to a spool shaft on the fore end of which is the spool, and fitted in the reel
12 body free to shift in the spool axial direction , said slider member having
13 a first cam surface provided in said slider member,.extending in a direction
14 intersecting the spool axis, for engaging said first cam, and;
15 a second cam surface provided in said slider member, extending in the same
16 direction as said first cam surface, for engaging said second cam; wherein
17 said slider member being oscillated in the spool axial direction by engagement on

18 at least a part of either said first cam and said first cam surface, or of said second
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5 the enbodi nents according to the present invention is provided for

illustration only, and not for the puyrpose of limting the invention as
defined by the appended clains and their equivalents. 19 JUL20 26 | What
is claimed is: 2 1. A spinning-reel oscillating mechanismfor oscillating
the spinning reel spool 3 axially in cooperation with handle rotation, the
spi nning-reel oscillating 4 mechanismconprising: 5 a rotary nenber for

rotating around an, axi s approximptely paral.lel..to the handle 6 rotational
axi s,tl in coop@ratich V\%e{;‘?fpd?%ﬁr}ga e’o%'dt‘ﬁ?r B S ATSUEAR BIPIES Cam pr ovi ded on
said rotary nenber; said rotary nenber having; 8 a second cam provided on
said~otary ; i tflC NN iffers at 9 least partially
fronﬁthat ofm§§?5ﬁ¥?¢€§§§gﬁpgggﬁ§%l%%9%ké#?§g€'nenber attached, i movably
‘at least in the spool axial direction, rear 11 endw se to a spool shaft on
the fiore end @.fTI‘WHpﬁﬁ_id%SreEp@scﬁﬁﬁﬁé me@Rfhidnh 5dt§6kth Th dIfkeh [ 8lereih22iRqHY free to
shift in the spool axial direction, said slider nenber having 13 a first
cam surface provided in said slider nenber, extending in a direction 14
interssecting t4ie aSPSd s@shs carh @fe [ROGASA HOths 8arfe Eirduihfefedfthl @RBionlS a second
cam surface provided in said slider nenber, extending in the same 16
direction as said first camsurface, for engagi ng said second cam wherein
17 sdi d sl i deprajenbgsidbebygiran caillrat sdmembttmmdgpeadlel @xhahadile fedticonl by
engagenent on 18 at |east a part of either said first camand said first

- camsurface, or of said second -------------=------- ------ -1 9 JUL 20

6 axis.
7 3. The spinning-reel osciliating mechanism set forth in claim 1, wherein both said
8 cams have diametrically inside aﬁd outside engagement surfaces with which both
9 said cam surfaces respectively engage.

10 4. The spinning-reel oscillating mechanism set forth in claim 3, wherein:

11 ‘when the diametrically outside engagement surface on said first cam 1s engaged

12 with said first cam surface, the diametrically inside engagemeht surface on said

13 . second cam is engaged with said second cam surface; and

4 ‘when the diametrically outside engagement surface on said second cam is

15 engaged with said second cam surface, the diametrically inside engagement

16 surface on said first cam is engaged with said first cam surface.
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~ 271 camand said second cam surface; and wherein said first cam projects

2 dianmetrically outward nore than said second cam 3 2. The spinning-reel
oscillating nechanismset forth in clai®l, wherein said first 4 cam and
said second camare provided in the sanme circunferential position 5
projecting sideways fromsaid rotary nmenber and parallel to the handle
rotational 6 axis. 7 3. The spinning-reel oscillating nechanismset forth
in claiml, wherein both said 8 cans have dianetrically inside and outside
engagenent su. frag gsinMink heddis&iNatht RectBnsal @t LAMiRYRIAeVhEREPGE] T vel y
engage. 10 4. The spinning-reel oscillating mechanismset forth in claim 3,
wherein: 1 | when the dianetrically outside engagenent surface on said
first2 camis seogrigeth is Fdmwdigrojsadng fkérh Shid R0 catl, haCparalldieo theaardlei cal |y

i nsi de engagenent surface on said 13 second camis engaged with said
second cam surface; and 14 when the dianetrically outside engagenent
surface on sabtitisedent. camis 15 engaged with said second cam surface, the
dianetrically inside engagenent 16 surface on said first camis engaged
with said first camsurface. 19 JU M 28 1 5. The spinning-reel

‘osci 14 ati ng neche@spimingeteckesetllatingmerlaniang set fipréh isi olaizal. avirradimcond cami s
formed projecting fromsaid first cam and parallel to the handle 3
rotatjonal axis. 4 6. Thg spinhning-reel oscillating mechanismset forth in
claim 1, wher & iirs caniand spid fistcam sypfacesiegss masdy when sig-sligce membshe mai nl y
when said slider nmenber 6 is in the vicinity of either end of its stroke;
and ' '

6 is in the vicinity of either end of its stroke; and

7 said sec-:ond'cam and said second cam surface engage .mainly Wheﬁ said slider

8 member is immgdiate the middle of its stroke.

9 7. The spinning-reel osciilating mechanism set forth in claim 1, whereln said first
10 cam and second cam are formed in step fashion.
11 8. The spinning-reel oscillating mechanism set forth in claim 7, wherein the
12 diametrically outside engagement surfaces on said first cam and said second cam
13 for engaging said first cam surface and said second cam surface are respectively
14 rounded into semicircular form.

15 9. The spinning-reel oscillating mechanism set forth in claim 7, wherein:

16 the diametrically outside engagement surface on said first cam for engaging said

17 first cam surface is rounded into a semicircular form; and
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7 said second cam and said second cam surface engage mainly when said

slider 8 nenber is imediate the mddle of its stroke. 9 7. The
spi nning-reel oscillating mechanismset2forth in claim1, wherein said
first 10 cam and second camare fornmed in step fashion. 11 8. The
spinning-reel oscillating nmechanismset forth in claim7, wherein the 12
dianetrically outside engagenent surfaces on said first camand said second
-cam 13 for engaging said first cam surface and said second cam surface are
respgctively thd thahRURERY olididR cREIPeRlchCitkBEe 595 sdeand car B8 e?n%_h@'ﬂgng_' reel
oscillating nmechanismset forth in claim7, wherein: 16 the dianetrically
out si de engagenent surface on said first camfor engaging said 17 first
cam gurface i%idRundesn Rt is SHEped [felh @fanbolafToran@hde Ap HebunZR05 29 1 the
di ametrical ly outside engagenent surface on said second camfor engaging 2
said second cam surface is shaped into a triangular formwhose tip assunes
3 spheri ci ty.spherdéity. The spi nning-reel oscillating mechanismset forth in
claim1l1, wherein: 5 spacing is forned between the first and second cam
surfaces, symmetrically with 6 respect to a first axis orthogonal to the
spool4 shaft, &hdbgispinnngspdascillating medwngnyseakirth iprcidmmdomdierein t he first
axis and at the sane tinme coinciding with the rotational 8 center axis of
said rotary nenber; and 9 the spacing between parts of the first cam
surfate is narPylRs isdepwg @&V‘%F@E%Sﬁgaﬂdl@c%d%ﬂ@ﬁﬁfﬁcﬁﬂaé}’@@&@iqﬁlﬂy mathween
parts of the second surface, and the interval in said 11 second cam
surface, and the interval .in said first camsurface gradually w dens 12
i lf Cotgls o dsseend

goi ng® away f r BPTHE L BEhAHs guheeogal feithhsnoo rgspged fo irection,
~along the ' - :

7 axis orthogonal to the first axis and at the same time coinciding with the rotational
8 center axis of said rotary member; and

9 _ the spacing between parts of the first cam surface is narrower along said second

10 axis than the spacing between parts of the second surface, and the interval in said

11 second cam surface, and the interval in said first cam surface gradually widens

12 going away from the second axis on either side in the first axis direction, along the

13 way becoming wider than the interval in said second cam surface.
4 11. A spinning reel, comprising:
15 a reel unit having a handle;

16 a rotor supported free to rotate on a front of said reel unit;
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13 way becoming wider than the interval in said second camsurface. 14 11

A spinning reel, conprising: 15 a reel unit having a handle; 16 a rotor
supported free to rotate on a front of sgd reel unit; 1 9 JUL 2005 30 1 a
spool disposed on a front of said rotor, such that fishing line is wound
onto said 2 rotor, said spool being axially novable in cooperation with
rotation of said handle; 3 and 4 an oscillating nmechanismfor oscillating
said spool axially in cooperation with 5 rotation of said handle, said
osci lJating nechani,sm having. a reta menber., f .6 . rotating,around an axis
appr oki mat ol yo BRPAREY " ARET R e 3ok SfTdnh shipgdindip Wolr BB SiE 70
with rotation of the handle, said rotary nenber having; 8 a first cam
proviged on sgj . j : F . i . cam
B ovided on sarar P B FEHR Ry Bdvab Bh e Lo o PRIBE 0LR0n e BT REANE 23

| east partially fromthat of said first cam and 11 a slider nenber
attached, i mpypbly at least in the spool axial direction, rear 12 endw se
to a spool shaft on the fore end of which is the spool, and fitted in the
reel 13 body free to shift in the spool axial direction, said slider
memrbes havi ngagotdiliiighinechdnifalier dsollimfy bd1e 68 axikfly & édopefatiamigur f ace
provided in said through-hole of said s%ider menber, extending 16 in a
direction intersecting the spool axis, for engaging said first cam and 1 9
JUL 2065 31 iotaticeeond lemadiestaid as#l]qnngwiathshism haaing atrbtaogughmbel for of sai d
slider menber,

6  rotating around an axis approximately parallel to the handle rotational axis, in

7 cooperation with rotation of the handle, said rotary member having;

8 a first cam provided on said rotary member, said rotary member having

9 a Se_cond cam, provided on said rotary member, whose diametric position differs at
10 . least partially from that of said first cam; and
11 a slider member attached, immovably at least in the spool axial direction, rear-

12 endwise to a spool shaft on the fore end of which is the spool, and fitted in the reel
13 body free to shift in the spool axial direction, said slider member having a through-
14 hole formed thereon,

15 a first cam surface provided in said through-hole of said slider member, extending

16 in a direction intersecting the spool axis, for engaging said first cam; and




. L : S : : 19 JuL 2005
2 extending in the sanme direction as said first camsurface, for engaging

said first 3 cam 4 said slider nenber being oscillated in the spool axi al
direction by engagenment on 5 at |east the part of either said first cam
and said first camsurface, or of said second 6 cam and said second cam
surface. 7 12. The new spinning reel set forth in claim1l, wherein 8 said
first camprojects dianetrically outward nore than said second cam 9 13.
The spinning reel set forth in claim1l, wherein said first camand said 10

i L.t K i nential - pesition,projectin
o dovaya e fe SR A bulod 16,00 Sd BTN O AP TRE H8RBLO) 08t T onal

axis. 12 14. The spinning reel set forth in claim11ll, wherein both said
cans have 13 gdi@p@ht iRk k¥mé D8bdRnaldaiaYhsids SREAY ?mtgaéﬂé Eﬁ& &gt Lh

whi ch both said cam 14 engages respectively engage. 15°15.7 The spi nning
reel set forth in claim14, wherein: 16 when the dianetrically outside
engaggnent sucimdgce on said first camis engaged 17 with said first cam
surface, the dianetrically inside engagenent surface on said 18 second cam
is engaged with said second cam surface; and 9 9 JUL 2005 32 1 when the

di anedri cal | y sadtsEdaenenigadeimgrsciiaed dcteaposaxil deegind byanpigmedt @ngaged
with said second camsurface, the dianetrically inside engagenent 3 surface
on said first camis engaged with said first camsurface. 4 16. The

spi nnPng reel atksastflyr pant ofreibbniand fids) cavhendfaid Sait das sodagt, oo sail feosmed 5
projecting fromsaid first cam and parallel to a rotational axis of said

.~ handle. 6 17. The spinning reel set forth in claim12, wherein said first

earn 4nd sai dcpagd said second cam surface.

| 7 12. The new spiming reel set forth in claim 11, wherein

8 - said first cam projects diametrically outwgrd more than said second cam.

9 13.  The spinning reel set forth in claim 11, wherein said first cam and said
10 second cam are provided in th@ same circumferential position projecting sideways
11 from said rotary member and parallel to the handle rotational axis..

12 " 14.  The spinning reel set forth in claim 11, wherein both said cams have

13- . diametrically inside and outside engagement surfaces with which both said cam
14 engages respectively engage.

15 - 15, The spinning reel set forth in claim 14, wherein:

16 when the diametrically outside engagement surface on said first cam is engaged
1_7 with said first cam surface, the diametrically inside engagement surface on said

18 second cam is engaged with said second cam surface; and
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7 cam surface engage mainly when said slider nmenber is inmedi ate either end

of its 8 stroke; and 9 said second cam and said second cam surface engage
mai nly when said 10 slider nenber is inpediate the mddle of its stroke.

- 11 18. The spinning reel set forth in claim1l, wherein the dianetrically
~outside 12 engagenent surfaces on said first camand said second cam for
engagi ng said first 13 camsurface and said second cam surface are
respectively rounded into 14 semcircular form 15 19. The spinning reel
set forth in clain1ﬁ2, mgerein: 16 spacing is forned between the first and
second cam sur f ace¥: er&t?e.gﬁm?éfﬂﬁaﬂww@%ns FRESHBELACE G0 42l SPnd £Rings
orthogonal to the spool shaft, and with 9 9 JUL 2005 33 1 respect to a

seco axi s orthogpn t.o the.first .axis apd at. the same tine coinciding 2
o ner ot s1eORaT W BhE by bl B P HietREaP A ErieeReRE Cpac ng
between parts of the first camsurface is narrower along said 4 second axis
t han 4 he spacﬁﬁﬁ beLwesm fantSs of wifi&2a% q;ﬁg&g@ and the interval 5
in sé%d secon c§n1sur§a%e, and t%%g?ntervalnﬁnasal ?rst cam surface
gradually 6 wi dens going away fromthe second axis on either side in the

firstqaxis dingctin@Rpinnihg@bdRa HAR iV@Kink F,AMidn Whid§ecdnB @AmtiPRortRler val i n
sai d second cam surface.

5 ' projecting from said first cam, and parallel to a rotational axis of said handle.

6 17.  The spinning reel set forth in claim 12, wherein said first cam and said first
7 cam surface engage mainly when said slider membef 1s immediate either end of its
8 stroke; and
9 : - said second cafn and said second cam surface engage mainly when said

10 slider member is immediate the middle of its stroke.

11 | 18.  The spinning reel set forth in claim 1 I,IWherein the diametrically outside

12 engagement surfaces on said first cam and said second cam for engaging said first
13 cam surface and said secofld cam surface are .respectively rounded into

14 * semicircular form.

15 | 19. ° The spinning reel set forth in claim 12, wherein:

16 spacing is formed between the first and second cam surfaces,

17 symmetrically with respect to a first axis orthogonal to the spool shaft, and with
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respect to a second axis orthogonal to the first axis and at the same time coinciding
with the rotational center axis of said rotary member; and

the spacing between parts of the first cam surface is narrower along said
second axis than the spacing between parts of the second surfaces, and the interval
in said second cam surface, and the interval in said first cam surface gradually
widens going away from the second axis on either side in the first axis direction,

along the way becoming wider than the interval in said second cam surface.




