- 1 SPI NNI NG REEL SOUNDI NG MECHANI SM CROSS- REFERENCE TO RELATED

APPLI CATI ONS [ 0001] This application clains priority to Japanese Patent
Application Nos. 2004- 171292 and 2004-171291. The entire disclosures of
Japanese Patent Application Nos. 2004-171292 and 2004-171291 are hereby

i ncorporated herein by reference. BACKGROUND OF THE | NVENTION Fi el d of the
I nvention [0002] The present invention generally relates to a spinning-reel

soundi ng nmechanism More particularly, the present invention relates to a
spi nni ng-reel soundi ng nechani smthat emts sound by nmeans of relative
rotation between a spool _ _f inding-in and reeling-out fishing line and a
spool shaft that is nonSpggﬁiggﬁgﬂm#{ﬂOUng%g%Paﬁgﬂguiggﬂ unit. [0003]

CGeneral l'y, spinning reRb%SMEEF@EE???ﬂs%gg]%gﬁﬁﬁleﬂﬁ()ﬂgw ng a handle, a

rotor and a spool rotatably coup e spool can freely
travel back[0Gdl f oFhihapplichtioredgietpriooity tvelapamedse Batett Applicatial Nde2084-bobbi n

trunk porti d l.ar ge:- . di ter. cylindric skirt. The |arge-di ameter
eyl 1 nah s cal 1o RenR Q0B 37 "t S g S b QbR
portion. Fi shong7iioeni200puntharpeingebNibiRiaechdrétHyetRAG8e 0f the bobbin
trunk portion. A spool retainer portion iIs disposed at 'the rearward end of

t he bobbin trunk portion afhACEaROIIEDEN YHEINNTEITE®Nt he spool shaft. The
spool retai @‘feri gP tiIone 'ﬁs for restricting a rearward novenent of the spool.
Front drag 1§p %’Bi?fﬁlﬂ 8"reel s have a drag mechani smthat includes a

plurality ofo@rag TPheiresnt Rivesivhtiendrallpedlals oa §finifitrdel baigidi@UNd when t he
drag nmechani smoperates and so forth in_the interior of the bobbin trunk
portion. (S&echagsmelinepaticulady ihe presqm|inveation mhatpicto axpowigaEely. ) [ 0004]
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mechani sm Térewindimgrdiand revtiaant 8shigf liidurr] 4 sfpel staftfthatris anecbtmbble with

Pl ate- shaped T, real unit,
[0003} Generally, spinning reels are furnished with a reel unit having a handle, a
rotor and a spool rotatably coupled to a spool shaft. The spool can freely travel back
and forth with respect to the reel unit and includes a bobbin trunk portion and a large-
diameter cylindrical skirt. The large-diameter cylindrical skirt is provided at a
rearward end of the bobbin trunk portion. Fishing line is wound around an outer-
circumference of the bobbin trunk portion. A spool retainer portion is disposed at the
rearward end of the bobbin trunk portion and non-rotatably coupled to the spool shaft.
The spool retainer portion is for restricting a rearward movement of the spool. Front
drag-type spinning reels have a drag mechanism that includes a plurality of drag
plates, a sounding mechanism for emitting sound when the drag mechanism operates
and so forth in the interior of the bobbin trunk portion. (See, for example, Japanese
Publication No. 2004-81097.)
[0004] In one type of sounding mechanism, the spool retainer portion disposed at
the rear end of the bobbin trunk portion also serves as a sounding mechanism. The
sounding mechanism of this type is furnished with a plate-shaped member of
synthetic resin that is fitted at the rearward end of the bobbin trunk portion and a
circular member brought into contact with the plate-shaped member to emit sound.
An inner-periphery of the circular member engages with the spool shaft non-rotatably

and immovably. The circular member functions as a spool retainer portion for




synthetic resin that is fitted at the rearward end of the bobbin trunk
portion and a «circular nmenber brought into contact with the plate-shaped
menber to emt sound. An inner-periphery of the circular nmenber engages
wi th the spool shaft non-rotatably and i movably. The circul ar nenber
functions as a spool retainer portion for -2 restricting rearward novenent
of the spool. Jagged portions are forned on an outer circunference of the
circular nenmber. Rel ative rotation of-Zhe pl at e-shaped nenber ‘causes the
j agged portions to collide with the pl ate-shaped nmenber to emt sound.

[0005] In t ' | tl |, .soundi ng .nechani s £ clLr ar
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in the fishing-line reel-out direction. The soundi ng mechanismis al so
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al l ow the sgund nechani.smto em.,t sqund only when the_spool spips in the
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the spool  uat@id. :metsh&cfﬁ@mea&ﬂs&m aﬂs%eﬂe‘njﬁg;[eqité bt s PWhiGe AR LA

fishing, it 1s useless to 1ssue sound at t time and the sound t hat
i ssues whenrethtes Spepboliis thetmpositt directine td the Hishigg-line meelvomedir¢atiod) reect i on i s

superfluous.,[0007] In view.of t abave, it. w.ll .be apparent to-those
skilled in f’ﬂ%ﬁ%ﬁ%?@ﬁwﬁﬁ%_mm@@%@%}%rﬁﬂaﬁ ﬁ‘ét?qél exi-sts a need for an
i mproved spiiMOUENY- I BRlinSASHIAY, I oRRE RAHNSIRM thdGler&IBntof tSOMBE nRehahihan t he

spool spins_in the fishing-ITne reel-out direction. This TInvention
addr esses t fi§ 2ecpgsary oallpwahasqund enepbimismdo emifeoumbens whehitstspapl spitsdgone

s ent o SHLL Al LR BB B T
Spi nni ng- r eebtadn i fixghingMRg@el-Brlitebadn MiraPUueas] SslEoe NthiseeBsstth éssaPool
spins int heso&xidsaqiﬂrl]a% :[ilniena?ldrﬂ(laéa é()-u(rjlgt‘that issues when the spool is rotated in the fishing-
line reel-in direction is superfluous.
[0007]  Inview of the above, it will be apparent to those skilled in the art from this
disclosure that there exists a need for an improved spinning-reel sounding mechanism
that emits sound only when the spool spins in the fishing-line reel-out direction. This
invention addresses this need in the art as well as other needs, which will become
apparent to those skilled in the art from this disclosure.
SUMMARY OF THE INVENTION
[0008]  An object of the present invention is to provide a spinning-reel sounding
mechanism that produces a sound when the spool spins in the fishing-line reei-out
direction. Another object of the present invention is to provide a spinning-reel
- sounding mechanism that does not produce a sound when the spool spins in the
fishing-line reel-in direction.
[0009] A spinning-reel sounding mechanism according to a first aspect of the
present invention is a spinning-reel sounding mechanism that includes a non-rotatable
spool shaft, an.‘annular member, a tubular first sounding part, a second sounding part

and a rotation-restricting member. The annular member is non-rotatably coupled to

the spool shaft and is immovable in an axial rearward direction of the spool shaft.




direction. Another object of the present invention is to provide a

spi nni ng-reel soundi ng nechani smthat does not produce a sound when the
spool spins in the fishing-line reel-in direction. [0009] A spinning-reel

- soundi ng mechani sm according to a first aspect of the present invention is
a spi nning-reel sounding nmechani smthat includes a non-rotatable spool
shaft, an annul ar nenber, a tubular first sounding part, a second soundi ng
part and a rotation- restrlctlng menber ,_The annul ar nenber is '
non-rotatably coupled to the spool sha?t and is immovable in an axi al

rearward dir bul ar flrst g part
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sawtooth portions circunferentially spaced on an outer perl pher%/ of the
e

first soun@f Wﬁ%"rﬂ? portigehcigumiprengally snseedenpd eutenreriphery 6 i st ed and

arranged in Qurﬁﬂl?fﬁ ﬁﬁ%gl t ¥l N @
fishing-line ree %ut dﬁépigtﬁ?:gsg%hth r{eq%:%ﬁaé@gou I r?ga%Sart e? c%n I gur ed
and ar r angedodth shepe cloat peeaits DsgobEtosptatd orlp ireafikhisg-dine eieb-bad dissotionnf Thare
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soundi ng pa 010], Th dj chan sm produc so ans of
relative rotgt ([Sﬁ 98% Wz E@eﬁ]ﬁ%ﬁ @%{?ﬁhPngouﬁﬁ'??n ogé%%’ﬁ M&oundi ng
part when t heensRe e dispisbs bétiveed the shhslhi ﬂ%%bf‘ﬁxd&ﬁ@ﬁrs@bﬁwﬁhfg%}ﬂf@f‘ The
first sounding part is formed so as to permt the spool to'rotate in the

fi shi ng-1i néesteatinggatation pbteifos. sotmbn@p@te the second sounding part abuts
the first .S‘{HM]“Q '?ﬁ‘cr ﬁlﬁ%ecﬁgﬁ &]u%gs soonI %g\}/’\?l?n tro,f refatlﬁgrotg'@crcnhgm sm
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direction. %ﬁmeﬁlﬂ@@ﬁﬂsysouhﬂmg%ﬁumd& g SFeSkbdusding pakt @ﬂfenw Sdobgpidsiat it
i ssues sound.  only when the spool spins in the fishing-line reel-out
direction bie BPEae-Hps reiegggéhrectmn he first sounding part is formed so as to permit

the spool to rotate in the fishing-line reel-out direction. Therefore, the second
sounding part abuts the first sounding part and produces sound only when the drag
mechanism operates, i.e., only when the spool spins in the fishing-line reel-out
direction. Specifically, the sounding mechanism is configured so that it issues sound
only when the spool spins in the fishing-line reel-out direction but does not issue
sound when the spool spins in the fishing-line reel-in direction. Thus, with such a
configuration, the mechanism is allowed to emit sound when the spool spins in the
fishing-line reel-out direction.

[0011]  The first sounding part has a plurality of saw-tooth portions formed in a
saw-tooth shape that produces sound only when the spool spins in the fishing-line
reel-out direction. Therefore, sound performance, such as movement of a pawl and
pitch, is remarkably improved over conventional spinning reels in which a sounding
mechanism issues sound when the spool spins either in the fishing-line reel-out
direction or the fishing-line reel-in direction. Contact portions between the first
sounding part and the second sounding part are formed in a symmetrical shape.
[0012] A spinning-reel sounding mechanism according to a second aspect of the

present invention is the spinning-reel sounding mechanism as set forth in the first




sound when the spool spins in the fishing-line reel-in direction. Thus,
with such a configuration, the mechanismis allowed to emt sound when the
spool spins in the fishing-line reel-out direction. [0011] The first
soundi ng part has a plurality of sawtooth portions fornmed in a sawtooth
shape that produces sound only when the spool spins in the fishing-Iine
reel -out direction. Therefore, sound performance, such as novenent of a
pawl and pitch, is remarkably inproved,over conventional spinning reels in
whi ch a soundi ng nmechani smissues sound when the spool spins either in the

fishing-lin |- qut. ir i .the fishing-line reel-in direction.
Contact por erisge "BRR R PR Fufungdimubeia? Bobeledlf <ttt b P8 ungi ng
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mechani sm according to a second aspect of the present jnvention is the
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part. In thissumbisepart.t he first sounding part is reliably prevented from
rotating by iding,.for exanple, a pr.ing nmenber or, .an el astic nenber
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present invention is the spihning-reel sounding nmechanismas set forth in
the second assstothersihdreelint sobedihi pstt figrthen diang garve portion fienmedas a gr oove

portion forned circ erenti.al.l y al a its inneL-peri.pheral. .surface. The
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sounding part. In this case, the nmounting of e rotation- restricting
nenber is minsedagdiest thefisi oundige pas. Tnthas ¢asn-thempriting ofghemtgon-t o t he
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[0014] A spinning-reel sounding mechanism according to a fourth aspect of the
present invention is the spinning-reel sounding mechanism as set forth in the third
aspect, wherein the annular member has a notch formed by cutting out a portion of its
outer periphery. The rotation-restricting member includes a filamentous element
having a bent end that is latched into the notch. In this case, the rotation-restricting
member can be provided inexpensively.

[0015] A spinning-ree] sounding mechanism according to a fifth aspect of the
present invention is the spinning-reel sounding mechanism as set forth in any one of
the second through fourth aspects, wherein the rotation-restricting member includes a
spring member bent into a substantially polygonal shape. In this case, biasing force is
obtained with a simple configuration by bending the spring element into, for example,
a substantially pentagonal or hexagonal shape.

[0016] A spinning-reel sounding mechanism according to a sixth aspect of the
present invention is the spinning-reel sounding mechanism as set forth in any one of
the first through fifth aspects, wherein the second sounding part has a pawl member
pivotably coupled to the spool to enable a forward end of the pawl member to abut the

saw-tooth portions and a spring element for urging the forward end of the pawl




aspect, wherein the annu.l ar nmenber has a notch forned by cutting out a
portion of its outer periphery. The rotation-restricting nenber includes a
filamentous el enent having a bent end that is latched into the notch. In
this case, the rotation-restricting nenber can be provi ded i nexpensively.

[ 0015] A spinning-reel sounding mechani smaccording to a fifth aspect of
the present invention is the spinning-reel sounding nechanismas set forth
in any one of the second through fourth-aspects, wherein the '
rotation-restricting nmenber includes a spring nenber bent into a

substanti al | ?ﬁﬂ& I -hi I asi ce | i ned
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for urging the.forward end of, the.pawl - 5 nber agai nst, t he. saw.{ooth
portions. mf’%’f‘@? Eippgriey AR 2f5ons pf @8&?&5% i $Paght difRosed¥ adit 8bKdi ng
part are br%‘tﬁi’!tThéﬁéﬁxﬁﬂ%lEe%%onidg rRechhfBinSs SRPrd S o8Rd b RkkE A
spinning reel according to a seventh aspect of "the present invention is a
spi nni ng r egptativrmbetivaer indepod ahd e resl witrand linclades atmon;rottabioshaftaand a

spi nni ng-reel .soundin chanism The reel unit,i1s rotative ort the
andl e, The PayBEHREbAD R Tountlite b oo spBndif Pt KB sldtRBny | ' The
spool is di sgms@thgaherabdr! ARt afhuliBemb&li9®hon-TdigtaBIR OBHIBE td B8lspoct @RTEI N
mechani smis for producing sound by relative rotation between the spool
and the reelangis immaeigblersan @sigl rearvard dieetionnfdhe spopt shagn Thervhiladirsenber, a
tubular fir spMndi S i r L on-
restricti ng%prlérrm . égtg{rlatﬁ%ﬁ goruﬁf\r?g%gg}e %%ﬁ%ﬁ%%%?@%g@g%tgﬁ%%@gg oOft he
spool shaft theathulas membeyabhetubolaafirs xdaldingesiiasd plirakgtdfeawabothhe spool
shaft. The tabular first sounding part is rotatabltg coupled to the
annul ar nenBeFIORS 1 reRY Sﬁ’f’é?‘i? phap putst periphery of the first sounding part.

Each of the saw-tooth portions are configured and arranged in a saw-tooth shape that

permits the spool to rotate only in a fishing-line reel-out direction. The second
sounding part is configured and arranged to be coupled to the spool to enable a distal
end of the second sounding part to abut at least one of the saw-tooth portions in order
to emit sound by the distal end repeatedly colliding with the saw-tooth portions when
the spool rotates in the fishing-line reel-out direction. The rotation-restricting
member is disposed between the annular member and the first sounding part for
restricting rotation of the first sounding part.
[0018] These and other objects, features, aspects and advantages of the present
invention will become apparent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed drawings, discloses a
preferred embodiment of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] Referring now to the attached drawings which form a part of this original

disclosure:




t he annul ar nmenber. The tubular first sounding part has a plurality of
saw-tooth portions circunferentially spaced on an outer periphery of the
first sounding part. Each of the sawtooth portions are configured and
arranged in a sawtooth shape that permts the spool to rotate only in a
fishing-line reel-out direction. The second sounding part is configured
and arranged to be coupled to the spool to enable a distal end of the
second sounding part to abut at |east ope of the sawtooth portions in
order to emt sound by the distal end repeatedly colliding with the
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di rection. on-restric he annul ar
menber and wpienfnigireél seanding ﬂ@cllilﬁistm faprdine st dieGmbadimait af thepraknt he first
soundi ng part. hOOlB] These and ot her objects, features, aspects and
advant ages &tVEH&%:present invention will beconme apparent to those skilled

0 the art faemt horald o dptaldbtbn lO8RIR Qitbisloa kB

conj unction t he“annexed draw ngs di Sel'oses err,

t he present spmnmlgtredrsoumgﬁeﬁﬁsm BoinChk @pdEHEsiamMsN%d[lﬁ)Eng}e Referring
now to the atta dramn forma. part of this original

di scl osure: ac%”% Py Pnt IRt ‘&F’%l onal view of a spinning

reel equi ppg befl]t h Pigut 817 s ls&lonaPHBGRI 79 nTREH 3BASB} @ﬁ%&%ﬁin@geélo one
enbodi ment of the present invention; [0021] Figure 2 is a sid

Cross-secti @lhsslﬁ'atﬂdewthur‘xSHemElpl nni ng reel equi pped WI t h a spi nn| ng-reel

soundi ng ne sm£.rom e side.il ustr uy.

accordi ng tg@ég n%l 9 lﬁta Sgﬁe%tl%g Cﬁ?sésggﬁtfoq ‘\?S‘ﬁ’tq ng%'ll—']i%@tmt%dis is a
cross-secti gnalg uvdymraﬁe%mmﬁgﬁélﬂl@@ﬂraté@mmg@fewmﬂaang reel illustrated in
Figures | and 2; [00231 Figure 4 is_a schematic cross-sectional view of the

mast er gear | (9G240t r Bigwrs 5 s fiavgohast Bustsatingrrememifegiining preesss pf thegrastred i n
Figures | a%garzﬂlustrated in Figures 3 and 4 for the spinning reel illustrated in Figures 1 and 2;

[0025] Figure 6 is a magnified cross-sectional view of a spool of the spinning reel
illustrated in Figures 1 and 2 equipped with the spinning-reel sounding mechanism
according to one embodiment of the present invention;
[0026]  Figure 7 is a partial magnified cross-sectional view of the spool of the
spinning reel illustrated in Figures 1, 2 and 6 equipped with the spinning-reel
sounding mechanism according to one embodiment of the present invention;
[0027] Figure 8 is a cross-sectional rearward view of the spool of the spinning
reel illustrated in Figures 1, 2, 6 and 7 equipped with the spinning-reel sounding
mechanism according to one embodiment of the present invention;
[0028] Figure 9 is an exploded oblique view of a spool shaft and various
components attached thereto for the spool of the spinning reel illustrated in Figures 1,
2 and 6-8 equipped with the spinning-reel sounding mechanism according to one
embodiment of the present invention; and
[0029]  Figure 10 is an exploded oblique view of the spinning-reel sounding
mechanism illustrated in Figures 1, 2 and 6-8 according to one embodiment of the
present invention.

DETAILED DESCRIPTICN OF THE PREFERRED EMBODIMENTS
[0030] Selected embodiments of the present invention will now be explained with

reference to the drawings. It will be apparent to those skilled in the art from this




[0024] Figure 5is a flowchart illustrating a manufacturing process of the

master gear illustrated in Figures 3 and 4 for the spinning reel
illustrated in Figures | and 2; [0025] Figure 6 is a magnified
cross-sectional view of a spool of the spinning reel illustrated in

Figures | and 2 equipped with the spinning-reel sounding nechani sm
according to one enbodi nent of the present invention; [00261 Figure 7 is a
partial magnified cross-sectional view of the spool of the spinning reel
illustrated in Figures 1, 2 and 6 equi pped with the spinning-reel sounding

mechani sm ag¢coyrdi ng, to o embodi nent of. the present i.nventjon; 027
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soundi ng nechani smaccording to one enbodi nent of the present invention;
[0028] Fi guieventipmasdeiiorebpdecpnrppndegisdainis apd Bfeiteqypyelspisshaf t and vari ous
conponent s he t.0. .f t | .of .t sphini eel idluystrated
i nff'lf:Ji gures 166361 aﬁ%éfgﬁgl%elglgﬁ g Eodﬁ%u%ﬁﬁt% ﬁgﬁglﬁgr% 91#?%{;'1??%%1 ascgﬂllrﬁl&%l %g
mechani sm aedth afingethbodiment thopicpaininvefitid) €Ty aeiie icBMacluiet haadik [ 0029]

Figure 10 is an fxp_l oded oblique view of the spinning-reel soundin
mechani sm i 11 %5t Bk é 4 591913y R0l # and aspipmgngsreglsoypding grecharssa 28nBBei ment

of the pre i [
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be expl ai nedf wictrbel unefle rBrecpotlot isHer windidgrighing linewintd arbeuterpgeaiphertsl t o t hose
skilled in the art. fromthis - 7 disclosure that the faoll ow ng description
of the pref PR MO, T seop bﬂr%wﬁff Sq #\iR AP GO BrSRI A Hecartr
illustratiopfeplyiogad not for the purpose of limting the invention as
defined by the appended clains and their equivalents. [0031] Referring
initially td0032gur eThe real wyi hhasayreeldwidyiZe antl husd-mameting lkgbcdbdamte with a
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nmechani sm 9®ody b&has, as illustrated in Figure 2, a hollow cavity in the interior thereof.

Provided in the hollow céwity is a rotor drive mechanism 5 and an oscillating
mechanism 6. The rotor drive mechanism 5 rotates the rotor 3 in cooperation with a
rotation of the handle 1. The oscillating mechanism 6 winds-in the fishing line
uniformly by shifting the spool 4 back and forth.

[0033] The rotor drive mechanism 5 has a master gear 11 and a pinion gear 12.
The handle 1 is fixed to the master gear 11. The master gear 11 rotates together with
the handle 1. The pinion gear 12 meshes with the master gear 11. The pinion gear 12
is cylindrically shaped. A front portion of the pinion gear 12 extends through the
center of the rotor 3 and is fixed to the rotor 3 by a nut 13. The pinion gear 12 has an
axial length and is rotatably supported by first and second bearings 14a and 14b. The
first bearing 14a supports the pinion gear 12 at an axial intermediate portion and the
second bearing 14b supports the pinion gear 12 at an axial rearward end.

[0034] Referring to Figure 3, the master gear 11 has a shaft part 11a and a gear
part 11b. The shaft part 11a is a tubular member rotatably mounted to the reel unit 2
with third and fourth bearings 25a and 25b, which are fitted to a first and second boss
portion (not shown) formed on the reel unit 2. The shaft part 11a is formed by
machining an Al-Cu aluminum alloy such as A2011 (free-machining alloy) or A2017
(duralumin alloy). The master gear 11 further includes a projection 11c and first and




reel unit 2 rotatably supports the handle 1. The rotor 3 is r otatably
supported in front of the reel unit 2. The spool 4 is for winding fishing
line onto an outer peripheral surface of the spool 4. The spool 4 is

di sposed so as to freely reciprocate at the front of the rotor 3. [0032]
The reel unit 2 has a reel body 2a and a rod-nounting | eg 2b. The rod-
nounting leg 2b extends diagonally up and frontward fromthe reel body 2a.
The reel body 2a has, as illustrated ig Figure 2, a hollow cavity in the

i nterior thereof PrOV|ded in the hollom1caV|ty is a rotor drive mechani sm

Coror 3 in ceeperanis SRR Bt ] a1 B Onechnt g OO Rl WAL T

mechani sm Gpmttnﬁls-llldhaﬁdlmé‘arsh‘lmgmhbﬂtﬂrcuﬁﬁe&@ﬁdl@hﬁfacebﬁﬂ@'ﬁhﬁﬁlp@ﬂ 1theTEpool 4
back and forth. [0033] The rotor drive nechanism5 has a nmaster gear 11 and

a pini on gedirstend secprd femmnentiresdedportionsd 1 gnd hée S PPSerl PPROBIte THE maist er
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t he master gear i ni'on gear 'S Ccy direa ront
portion of sémngiferhala- t?g;eaded];ﬁmxisdndsyrﬂme ofihb shdféparcem élrhe(ﬁrsﬂdmd rotor 3
and is fixed to.the The pi ni on ear 12 has_an axi al

| engt h and |S§°°|‘16tf%ff%lrﬁ1t§/‘ ‘%ﬁiﬁlﬁ%ﬁl@ﬁg% glllesgre ﬂlﬁ‘éﬁ}eiﬂi’ﬁj%dslaﬁ% and
14b. The fig ﬁfen@@%ﬁem@le}éﬁdléqqmﬂtéd te1iRd fébffﬁbcﬂf&lﬁoﬁ&ﬂﬂs B Ay al

I nt ermedi ate portlon and the second bearing supports’ the pinion gear
12 at an ax |f@malcélmewbadd30emm 17d06 84¢ft-Reddethréadgwheress the feenBe-thrbadednst er gear

11 h haf t t.1 1 t 11
Lubutar - monBerioR it a et Rl fhels o soié be aped inel 15 et Bt tERAI ourt
bearings 25% amraﬁ@ofwelsﬁm Bdre1fd. tlhqrﬂglhes 2.3 i HandBd iSSERALH RABS firdeOr ti on

(not shown) formed on the reel unit The shaft part 11 a is formed by

machi ni ng arﬁemaﬂﬁfd@rea@dmmmmlaim@;heslm@dleabamolﬁecqus@@1@ firstainidseergdal | oy) or
12017 (Ll TR B B SRR B0 1
first and saaadldshdfarmalkee adeadeidblefor épeif use in ﬁta@ﬂﬂg ko the@edpebtivebidR. | nner
circunferential surface of the shaft part 11 a. The

[0035] The gear part 11b is a disk-shaped member that is insert-molded with the

shaft part 11a by die-casting. The gear part 11b is located between the third and

fourth bearings 25a and 25b. The gear part 115 is disposed on an outer periphery of

the shaft part 11a. The gear part 11b is a face gear having a toothed portion that

meshes with the pinion gear 12. The gear part 11b is formed by die-casting in which

a molten aluminum alloy, such as type 12 (ADC12) or type 10 (ADC10), is poured

into a mold with the shaft part 11a inserted therein. The projection 11c is provided on

the outer periphery of the shaft part 11a. The projection 11¢ projects radially

- outwardly. The gear part 11b is formed on the projection 11c such that the projection

11c prevents the gear part 11b from turning relative to the shaft part 11a or moving

along the axial direction.

[0036]  Both the shaft part 11a and the gear part 11b are made of aluminum alloy.

Referring to Figure 4, the shaft part 11a and the gear part 11b are collectively referred

to as master-gear main components A. The shaft part 11a and the gear part 11b are

schematically illustrated in Figure 4 as master-gear main components A. The surfaces

of the master-gear main components A are subjected unitarily to an anodic oxidation

process after they have been insert-molded. By the anodic oxidation process, an

anodized aluminum B is formed on the surfaces of the master-gear main components




first and second fenal e-threaded portions 11 d and 11 e are di sposed at
opposite ends of the shaft part 11 a. A handle shaft 10 of the handle | is
threaded into either first or second fenal e-threaded portions 11 d or 11 e
of the shaft part 11 a. The first and second fenual e-threaded portions 11 d
and 11 e are threaded such that the threads are tightened when the handle
lisrotated in aline reel-in direction. Thus, the first female-threaded
portion 1 Id is a left-hand thread, whegeas the fenal e-threaded portion 1
le is a right-hand thread. It should be noted that the handle 1 can be
attached t ' f I ' -3, handl e
e At tachay TOof s e Baly BdndhBt spicBrec e BNl e doltHgh At o
shaft 10. Besanifieidded, the mbsteangkas satnesbmpodent & bdtomedadnpdy dndansirfhde d and
11 e have d%jf%;ent ti ght eni ng directioqi different handle shafts 10 are
1 fp e

made avail a BRs Resarseral she Swern sanaraied aiihe prpdend e aaprieed ajemEiuges |
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di sposed on a ter periphery.of the shaft part Ila. The gear part |lb is
a face gear Pﬁ’g\}ﬁﬁgﬁoﬁng?f’éfﬂ‘g%’ﬂd%mlfﬂ??sf'hap meshes with the pinion gear 12.
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al l oy, such as type 12 (ADCl12 ) or type 10 (ADCIO, is poured finto a nold
with the shahd ¢ odiglatzon ¢fghe masker-pear ehain cOihpornts) 4t shown i a dlomschartovi ded
on the out rFPerég)Qﬁc{Xe Qf. %5{1[9 shaft part 11 a. The projection 11 c
projects ra |a%u§/ ou vvéffxa]lj s e’]’%‘g gear part 11 b is forned on the

proj ection }0038]suchirdthafodtdh@pedtRE afeinttRAmalle frof MBURA Aldye pipafedpart 11
b fromturning relative to the shaft part 11 a or novin al ong t he axi al

di rection. P03 MatHnske SShirtrodrshaped memben af elhmingun allgysissubjested v made
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A. The shaf tseqantfeihale-threadddl gdrtogeidd gpdritle hrel michired intdaheniblia€ shdfyypart
illustrated in llz,'h%?re 4 as .master-gear._main conponents A, The surfaces of
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oxi dation process,
alloy is poured into the mold to die-cast the gear part 11b. Next, in step S5, unwanted

portions such as the spur gate portion of the mold are eliminated and a finishing
process such as polishing is carried out. Then, in step S6, the surfaces of the shaft
part 11a and the gear part 11b, as master-gear main components A, are subjected
unitarily to the anodic oxidation process. This manufacturing process produces the
lightweight master gear 11 that is of high strength.

[0039] It will be apparent from this disclosure that it is conceivable to form the
shaft part 11a and the gear part 11b of the master gear 11 integrally by die-casting to
further facilitate the formation of the gear part 11b. Die-casting the shaft part 11a
may cause the first and second female-threaded portions 11d and 11e to be stripped
casily, thereby reducing the strength of the shaft part 11a.

[0040] To avoid this problem, it is conceivable to form the shaft part 11a of the
master gear 11 from a different material, such as a stainless-steel alloy. In this case,
however, the weight of the shaft part 11a increases, thereby inhibiting overall weight

reduction since stainless-steel alloy has a greater specific gravity than aluminum alloy.




anodi zed alumnumB is formed on the surfaces of the nmaster-gear main
conponents -9 A \Wen the nmaster-gear main conponents A undergo

el ectrolysis in a solution such as sulftiric acid, the nmaster-gear nain
conponents A becone an anode and a surface filmfornms because of the
oxygen generated at the anode. The anodized alumnum B is forned through
this anodi c oxidation of alumnumalloy. Corrosion resistance is inproved
easily and reliably by unitarily subjecting the shaft part 11 a and the
gear part | Ib to an anodic oxidationl®rocess. [0037] A naster gear

ANt Aot Ur | Ag] 0085 erl P IRPHUAG H LA BB NEPShe A88L dhe RSN BOOCI C

oxidation o mast er - mal n conponen S ow chart 1in
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the spur gate portion of the nold are elimna and a finishing process

such as pol fhstgeaypars] buischgier stuge. the e paitd 1k isipsegomolded vetly thaeleadt pirt t he
shaft part llébﬁd%nc%sthe gear part 1 |Ib, as nmaster-gear main conponents A,
are subj ected nrtar |1r|1gy to the anodi c oxidation process. This

manuf act ur i PEN42Y OC EBige PEAGIAES a ki@ thel de8NBE] WhafBS fRfed Bk the sithat i s of
high strength. [0039] It will be apparent fromthis disclosure that it is
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process may be further carried out after performing the anodic oxidation process.

[0044]  Referring to Figures 2, 6, 7 and 10, a spool shaft 15 includes a spool

~female threaded-portion 15a and a non-circular portion 15b. The spool shaft 15 is

coupled to the center of the spool 4 via a drag mechanism 60 for shifting the spool 4.

The non-circular portion 15b is formed at a forward end of the spool shaft 15 and has

a non-circular cross section. The non-circular portion 15b of the spool shaft 15 has an

outer circumferential cross section formed into a substantially elliptical shape with

both sides cut away.

[0045]  Referring to Figure 2, the oscillating mechanism 6 is a mechanism for

shifting the spool shaft 15 back and forth. The oscillating mechanism 6 includes a

worm shaft 21, a slider 22, and an intermediate gear 23. The intermediate gear 23 is

fastened onto a forward end of the worm shaft 21. The worm shaft 21 is disposed

parallel to and below the spool shaft 15. The slider 22 shifts back and forth along the

worm shaft 21. A rearward end of the spool shaft 15 is non-rotatably fastened to the

slider 22, The intermediate gear 23 meshes with the pinion gear 12.

[0046] Referring to Figures 1 and 2, the rotor 3 includes a cylindrical portion 30, a

first rotor arm 31 and a second rotor arm 32. The second rotor arm 32 is disposed at a




[ 0040] To avoid this problem it is conceivable to formthe shaft part 11 a
of the nmaster gear 11 froma different material, such as a stainless-steel
alloy. In this case, however, the weight of the shaft part 11 a increases,
t hereby inhibiting overall weight reduction since stainless-steel alloy
has a greater specific gravity than alum numalloy. _10- [0041] Overall

wei ght reduction can be achieved in the master gear 11 and its conponents
because all are fornmed of an alumnumalloy. The first and second fenale

t hreaded portions 11 d and 11 e, whi chthi e’ nachi ned before the shaft part

11 ais insert-nolded.with the. gear part |.lb..c e the strength of the

shaft part 3Hes b Gaadia)RaroR s Brseflbemosit of we HiFab Sma LelBhd feml o

threaded porktligitealldorfoB0l tAd fifst rot¥hirAi} BRAd RsBRhdabloe brrh Be afhaf t part 11

a has al ready been nol ded by dle-castlng, do not cause the strength of the
O

shaft part Iategrally foymed ftegetier apdane 1 expmple.iamlsninumdlogear part 1 |b

is easier si t he r Lt IS 1k t- it het he. f, part 11
a by di e-caﬁ@ﬁ@. [%gﬁg]‘mﬁ%@ %l??glf tPn epfzsrhfl{@%% Oélﬁlhtgﬁgo%ve‘la?rhggjr 1%‘%% 4% may be
formed fromifdhedes arfiest ballAdppdrt AletibendNaaktdid. batiatpp&t mehdber 43 paiheof

al um num al | olzlﬁgare not |[imted to those nentioned in the foregoing

enbodi nent . "pirsA3pndakail 43y Thedwligrwfditel s riypis s BYeeA @ e cediBE Bossn be
erformed i ’ 3 i i: i , anot her

E urface tr egtﬁ %g%ge_g%leacsg (%g%b%g%sﬁ%&ﬂﬁg{)&ﬁ@téﬁg?_gggﬁﬁ%ﬂ%ﬁt after
perform ng f6@8dnodlle fivst bral-sugppopgmometss 40 1§ PiOdADlyREfedrat b figwaed Endpfites 2, 6,

7 and 10, a _spool sha 15 includes a spool epal e threaded-pqrtion 15a
and a non- ciffrgdf’fﬁf a‘ﬁ‘b“ PBW af‘é’b‘?er'?ﬁ’ép}é‘iﬁ%ﬂ‘%sq{é{f‘? H%grqtgr “E‘gﬂp?g%qp& t he
center of tReIGRIYids HeiRifd 186 1 bB4M @?e fid roglgf i%is@ﬁteﬁqgﬂﬁpom 4.

The non-circular portion 15bis formed at a forward end of the spool shaft
15 and has ferwashend ofch¢ &irst baibssppoeicnemher 4DheA sand bait-sipporipoembad21iSh of
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substantially U shape and is fastened between the line roller 41 and the second bail-
support member 42.
[0049]  Referring to Figure 2, an anti-reverse mechanism 50 for prohibiting and
permitting reversal of the rotor 3 is disposed within the cylindrical portion 30 of the
rotor 3. The anti-reverse mechanism 50 has a roller-type one-way clutch 51 and a
switching device 52. The clutch 51 has an inner race that is free-rotating. The
switching device 52 is for switching the one-way clutch between an operational state
(reverse-rotation prohibited state) and a non-operational state (reverse-rotation
permitted state).
[0050] Referring to Figure 6, the spool 4 is disposed between the first rotor arm
31 and the second rotor arm 32. The spool 4 is mounted, via the drag mechanism 60,
on the forward end of the spool shaft 15. The spool 4 has a spool body 7, a large-
diameter flange portion 8 and a flange-fastening member 9. The flange-fastening
member 9 is for fastening the flange portion 8 to the spool body 7. The large-
diameter flange portion 8 is coupled to the front end of the spool body 7. The spool
body 7 has a small diameter portion and a large diameter portion that form a dual-

stage, outer circumference onto which the fishing line is wound.




shifting the spool shaft 15 back and forth. The oscillating nechani sm 6
I ncludes a wormshaft 21, a slider 22, and an internedi ate gear 23. The
intermedi ate gear 23 is fastened onto a forward end of the worm shaft 21.
The worm shaft 21 is disposed parallel to and bel ow the spool shaft 15.
The slider 22 shifts back and forth along the wormshaft 21. A rearward
end of the spool shaft 15 is non-rotatably fastened to the slider 22. The
i nternedi ate gear 23 nmeshes with the pjpion gear 12. [0046] Referring to
Figures 1 and 2, the rotor 3 includes a cylindrical portion 30, a first

rotor arm 3 a Hec . 32....The second rotqr arm.,32.is di sposed
APVl AR AN T SR N M T e
rotor arm 3alloy. Tk spovl bottir7 Babtap®dlyt dovpled 0 theldpBolf shatl S botadifilalemiag 1, and
the second rotor arm32 are_ integrally forned together and are nade of,

for exanpl e 08RAd 1Sk Peamng|S7 oylhe spesd befly A bpaz Fylindrcalbobbindaunkinestian Lai ng
[ i tot b Ly ' | . ' L L-s: t
renber 40, - A aBEaRmdder UELAA bifpBhdh 74 J8oUiRRG 1o bt BB oSHERET

43. The bai [Thabobkid tfunk ebitiopi Fadias ab etitereincuanfbiches ontd evhixgh the Sishing fine &nd a

| i ne-rel easin si.tion, which_is opposite fromthe |jne-gujding position.
[ 0048] The f"\’rg@{é b 'F-S@&pﬂ%'r‘?n Aeisiate Yif%lme]éi‘véh%byg‘?mt%kpaﬁl% ’Ror var d
end of the ohithsear GHiRE baBHT Fudk B&HiBn A, THE Stk iBRS, 3k 1Rk GRe@in the Tirst

rotor arm3 1. The line roller 41 guides t Ing line to the spool 4.
The |ine rolFigwes, 6 3 ahd Biied tolmlatshapd thatvaimegnbwih thewbbinrtainkipmiriers uppor t

menber 40. second bail -.support nenber .42 s ivotably., fitted at a

f or war d end)%gfsoﬁf’?égscgggﬁgler 1Bfiricg! an’?néﬁtoéﬂéeﬁogﬁ erﬁ’ﬁéﬁrbﬂig&aﬂl %égi de of
the second Ko Fishec? Zctal BBtaRRdIbyHBakihg MREEinG alloe that is bent into a
subst anti al Ia/ U shape and is fastéened between the ine roller 41 and the

second bai | {Y&Zpporin the fasegoiapembotiment, Hef el besging §6 Bng theesigh baaring 57
anti-revers ni or- L hiti . erm.tt.ing rever.sal of the
Cotor 5 s S GUAT M, P00 M bR, AREERLANIS, ERVEGRA °F CTh
anti - r ever s écaigphaniiginalion Toseaniphd, ntdy Beydpeplonet way clutch 51 and a

switching device 52. The clutch 51 has an inner race that is free-rotating.
The [0053] Referring to Figures 6, 7 and 10, the bobbin trunk portion 7a has a tubular

portion 16, a cylindrical portion 17 and an annular inner-radius wall 18. The inner-
radius wall 18 is formed integrally with the cyﬁndrical portion 17 on a rearward end
of the cylindrical portion 17. The tubular portion 16 is formed from a sheet metal
plate that is shaped into a tubular shape. The cylindrical portion 17 is bonded onto an
inner circumferential surface of the tubular portion 16. The cylindrical portion 17 is
made of a synthetic resin. The cylindrical portion 17 has a bobbin female-threaded
portion 17a that is formed on an inner peripheral surface of the cylindrical portion 17.
The bobbin female-threaded portion 17a mounts the flange-fastening member 9 to the
bobbin trunk portion 7a. On the front and rear of the inner-radius wall 18, first and
second tubular supporting portions 19a and 19b, having a base, extend substantially
perpendicular to the inner-radius wall 18. The fifth bearing 56 and the sixth bearing
57 are mounted inside the first and second supporting portions 19a and 19b,
respectively. The fifth bearing 56 and the sixth bearing 57 are rotatably fitted to the
spool shaft 15 via a tubular retainer 70.

[0054] The flange portion 8 is, as illustrated in Figures 2 and 6, a circular plate
component made from metal or a hard, scratch-resistant ceramic. The flange portion

8 is fastened by a flange-fastening member 9 that threads into the bobbin female-



switching device 52 is for switching the one-way clutch between an
operational state (reverse-rotation prohibited state) and a

Don- operational state (reverse-rotation pernmtted state). [0050] Referring
to Figure 6, the spool 4 is disposed between the first rotor arm 31 and
the second rotor arin. 32. The spool 4 is nounted, via the drag nmechani sm
60, on the forward end of the spool shaft 15. The spool 4 has a spool body
7, a large- dianmeter flange portion 8 and a fl ange-fasteni ng nenber 9. The
fl ange-fastening nenber 9 is for fasT%%Tng the flange portion 8 to the

spool body 7. The |arqge- dianeter .flan ortjon, 8 i oupled to the front
end of the EIHS%%%BJ(?WE‘FHéggopﬁeo?lamg?fgge “Ha eglaﬁﬁeﬁ?ﬁS&BF%r%?@Pergo@ﬁi on and
a | arge di ammdgbbROfrinkbriibayaf orm a dual - stage, outer circunference onto

which the fishing line is wound. -12 [0051] The spool body 7 is obtained by
press-wor ki @035, g. As dlusiptad il iguierfuhic Bangeviastaries meaber Howindes & sibulrat abl v

coupled to g I 5 fiLft ri 6 | X1 aring
57 PThe spodiiisaigisd Rk opre bufh e SR po i B Budiftth 22

| ar ge- di ametlde neatd-thvekided pbrtili 9atthieads infthd Bobln kassle figeided porttonalivd of St op
portion 7d. . The_bobbin trunk portion_7a _has an quter circunference onto
whi ch the f i%b@??&ln frnk pogtiony/ s pHlesdragheusing pertign Ppilbintegralivgth the agenl | v
formed with 4N | tdae & . trunk
portion 7a. c%he S %Hrﬁtapspl%é %ﬁp%é &g%dlgﬁpag{z)rng[aéé%% © |t8%?g%@cg%g}: 7 and 8,
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were used. However, the invention is not limted tothis enbod nent and a
singl e beanpwgrcandiregwasd.i on, for exanple, may be enpl oyed. [0053]

port 1 on' 16, 1891t nhreeine B37eter2 e dnE iR ¥k iodn B8an) 15, ™
The inner- Rdipss] 1and tht8pbdl shafk MBI The dRG M chini¥hnied adpPBescithd fied ©ahe POrti on
17 on a rearward end

spool 4. The drag mechanism 60 includes a knob 61 and a plurality of drag plates 62.

The knob 61 is for manually adjusting the drag force. The drag plates 62 are

compressed toward the spool 4 by the knob 61. A space in the interior of the tubular

drag-housing portion 9b houses the drag plates 62 of the drag mechanism 60.

[0057] As illustrated in Figures 6, 7, 9 and 10, the retainer 70 is a tubular member.

The rearward end of the retainer 70 is in contact with an annular spacer member 94

that contacts the annular member 20. The retainer 70 is pressed rearward by the

inner-radius wall 18. The retainer 70 retains the fifth bearing 56 and the sixth bearing

57 on an outer periphery of the retainer 70. An inner periphery of the retainer 70 is

fitted non-rotatably onto the non-circular portion 15b of the spool shaft 15.

[0058]  Referring to Figures 6, 7 and 9, the retainer 70 includes a retaining portion

71, a pressing part 72 and a circular portion 73. The inner circumference of the

retaining portion 71 is non-rotatably fitted to the non-circular portion 15b of the spool

shaft 15. The pressing part 72 is provided on an outer periphery of the retaining

portion 71 so that a frontward face of the pressing part 72 faces the inner-radius wall

18. The circular portion 73 has a circular cross-sectional shape. The circular portion

73 is fitted to the spool shaft 15 so that two clearances 74 are formed between the

circular portion 73 and the non-circular portion 15b. Each of the clearances 74 has a




of the cylindrical portion 17. The tubular portion 16 is forned froma
sheet netal plate that is shaped into a tubular shape. The cylindri cal
portion 17 is bonded onto an inner circunferential surface of the tubul ar
portion 16. The cylindrical portion 17 is made of a synthetic resin. The
cylindrical portion 17 has a bobbin fermal e-threaded portion 17a that is
formed on an inner peripheral surface of the cylindrical portion 17. The
bobbi n fenal e-t hreaded portion 17a noumngs the flange-fastening nenber 9 to
the bobbin trunk portion 7a. On the front and rear of the inner-radius
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a tubular r i . : I i ?'Stfiinl t in
Figures 2 an(}% GI,SE%%H%?? é%@%%%%? E’ﬁpgn B%%ﬁp&g%%fe&ﬁgﬁ%ﬁp% ?)i}'ﬁt et a dg:)’s? I:tg{ﬁ]h’]gr d,
scr at ch- r esiBieantondertaming scttien 71aisgiisppsed drothe rér bftheas¢ssimggatiyy2a The

fl ange-f ast eni nme r. 9. that threads into,.the bgohbin femal e .-13- .t hreaded
portion 17a B Hediig s 3183%55&&11@&%%ﬁﬂf%fer?n&ﬁgggﬁa%ef%ﬂirﬁf@n\w&w@ and
t he bobbin tmynk portion 7a. [0055] As illustrated in Figure 6, the
fl ange-fasteni ng nenber 9 includes a tubular male-threaded portion 9a, a
t ubul ar dr adoﬁhﬁﬁsi nghgtainery0dbnemotatablyfastenzdrto temodecirculbh portimhd 5b f eaded

portion 9a tfareads , nt.Q the .bobbin fenmal e-thr e ortion a of the
bobbi n tyun@%%ﬂ%?%%%@.?%%md’?%?%ﬁsf% aﬁ&?%ﬁ%ﬂgé’gs‘ﬁcﬁ"m Avith the

i nner  ci r cuidmeber M5ipakses ttaeug the BeotE Kolt NI eaded teidet @ito e spdobRARR-1 N the
interior of the_ tubular_drag-housing portion 9b houses portions of the

drag mechanitBwepdl portien hiaformesbinithe o shaft b don dhedirsiretaning eaciiandland of
(e oL - MUGRISR, P80, % & P ENAALO8 o ChobBedLOSREIRR MR B,
[ 0056] Ref eri2iang theinhegadis willaisd £ wobbBngpgeridg hadthissms0 @révengitsposed
bet ween retainer 70 from wobbling. The wobbling prevention member 80 is fitted into the
clearances 74 between the circular portion 73 of the retainer 70 and the non-circular
portion 15b of the spool shaft 15. It will be apparent to one of skill in the art from this
disclosure that other methods may be adopted to fasten the retainer 70 to the spool
shaft 15.
[0060] Referring to Figure 9, the wobbling prevention member 80 includes a first
wobbling prevention element 81 and a second wobbling prevention element 82 that
are formed to be mirror images of each other. Each of the wobbling prevention
members 80 has a large-diameter head 80a and a mounting portion 80b fitted into the
clearances 74. The heads 80a have outer shapes that are substantially bow shaped in
cross section and are configured to abut a forward end of the retainer 70 when the
mounting portions 80b are slipped into the clearances 74. The mounting portions 80b
are formed integrally with the heads 80a so as to face each other. The mounting
portions 80D are substantially bow shaped so that their cross-sectional shapes match
that of the clearances 74. _
[0061] Referring to Figures 6-8 and 10, the sounding mechanism 90 is attached to
the rear end of the bobbin trunk portion 7a. The sounding mechanism 90 includes an

annular member 20, a first sounding part 91, a second sounding part 92 and a rotation-



the spool 4 and the spool shaft 15. The drag mechani sm 60 applies drag
force to the spool 4. The drag nechani sm 60 includes a knob 61 and a
plurality of drag plates 62. The knob 61 is for nmanually adjusting the
drag force. The drag plates 62 are conpressed toward the spool 4 by the
knob 61. A space in the interior of the tubular drag-housing portion 9b
houses the drag plates 62 of the drag nechanism 60. [0057] As illustrated
in Figures 6, 7, 9 and 10, the retainer 70 is a tubular menber. The
rearward end of the retainer 70 is inm¥ontact with an annul ar spacer nenber

94 that co
rear war d by?éi %?&alg?\%%rl&?ggl us \i\% (ﬁg@g&fﬁ E:n Z)}eﬁg?%;wc?setbgrﬁé&@h frth
bearing 56 dind soleiisg pearh9 heblid agulab hetibea 0 M@’dxﬂﬁlﬂit@fbﬁf\yardfmdvhmemet ai ner

70. An inner peri ry.of the retainer 70 is  fjtted non- rotatabl onto the
non- ci r cul airesg%ﬁt?‘fhﬁ“‘fl@ﬁ ¢ 2y seprndssoppding Ragty Oh and §emis pouyndihy peang o %o Fi gur es

6, 7 and 9. iR BlRbABLwAlh WGLUORPa HELALILAGL PO LT on 71, a pressing

part 72 and a circular portion ) circunference of the
retai ni ng pddd62dn 7As ilwsmatnd rro]t’igtmbﬁy@ iﬂdtl(ledletamnulaemambecmmﬂom portion
15b of the s

peri phery ofgtgﬁglyrcéqu i gle SBB‘?tSB?ﬁ?; BB‘P %mlfs ﬁ% v egtlr’-lor?ﬁfaer

pressi ng pabl’th?:%p&@l%ﬁ&fttlbemgﬂﬁahla&@dtlééuﬂ@ﬁé pafé-@} is thGtably GHbRA tPReL | ON 73
has a circul ar cross-sectional shape. The circular portion 73 1s fitted to

t he spool shkafularpgergbent2alongwmn witeraesiphey of heamaulpmendeb2d. wEanser el

circular portion 73 cul rtion.l5b. h of the

cl earances ﬁmﬁh%gp %pgar%%@ 1@8 ‘gﬁﬁp}?% {sgugglgglpglﬁg?g E?P%%W%ngped
The ret ai ni Rgep@id 3pobl 4 §p1hsﬂﬁa|théjﬁ§nﬁg libé Edel-oliedipdclbM I THE kAR -réstdicting &
second retaining section 7.1 b and a through hole 7 1 ¢c. The fi rst

retaini ng s@%?ﬁhﬁ’h 97 isdiprosedipefvieen themanylpomembelG anddhe firt peundingsartRy part
72. The 1}} Qﬁeﬁﬁﬁtﬁ%f’%ﬂ% ps%%gdﬁgg%nguter circunference of the

first retalnlng sec e seco retaining section 71b is di sposed

on the rear [@F63] he Piiecamiutug nmepmbier ZQ is alinetal hx tlendbeafitendirotaalily apdsed on
an outer circunference of the second retainin sectl on .71b. [0059] The

retai ner 70DPRTeGRFRC3RRIL o e spoelshathder Lhe ppBlaraneraber dllinlocesd #f dn 15b of

rearward end of the non-circular portion 15b and abuts a portion of the spool shaft 15.
The annular member 20 has a notch 20a and a non-circular hole 20b. The notch 20a
is formed by cutting out a portion of an outer periphery of the annular member 20.
The non-circular hole 20b is in a non-circular shape and runs through the annular
member 20. The non-circular hole 20b is formed so that the non-circular portion 15b
of the spool shaft 15 can pass therethrough. The non-circular hole 20b is in contact
with the rearward end of the non-circular portion 15b. An annular spacer member 94
is interposed between the annular member 20 and the sixth bearing 57. This makes it
possible to receive the entire spool 4 by fastening the annular member 20 to the spool
shaft 15 even when the inner-radius wall 18 is pressed rearward by the drag
mechanism 60.

[0064]  As shown in Figures 6-8 and 10, the first sounding part 91 is a tubular
ratchet wheel in which the annular member 20 is fitted on an inner surface of the first
sounding part 91 in a rearward portion of the first sounding part 91. The first
sounding part 91 includes a plurality of saw-tooth portions 91a, a groove portion 91b
and a projecting portion 91c. The projecting portion 91c¢ is ring shaped and centered

on the inner surface of the first sounding part 91. The projecting portion 91¢




t he spool shaft 15 by a pin nenber 75, such as an Allen hex set screw. The
pin nmenber 75 passes through the through hole 71c and is threaded into the
spool femal e- threaded portion 15a forned in the spool shaft 15. On the
first retaining section 7la, three spacer nenbers 76 are placed between
the frontward face of the pressing part 72 and the inner-radius wall 18. A
wobbl i ng prevention nenber 80 prevents the retainer 70 from wobbling. The
wobbling prevention menber 80 is fittedcsinto the clearances 74 between the
circular portion 73 of the retainer 70 and the non-circular portion 15b of

t he spool s t A5 Jdt. will be apparent t.o one of skill..in the art .from
this i soi Rty sy ineraRE s BE e RS ety of a0 Bk e
70 to the spoOIThesiaftboth portiodd60] arBeiretimntaréhtially EhAbied 8n 9n ohﬁﬁf)&)ﬁﬂfélrﬂ &0
prevention nmenber 80 includes a first wobbling prevention elenent 81 and a

second wobblthrspsaspdinginert 9| Ssehnol e sewdeoth porions Phets i 6 spw-taethsbepei nages

of each oth Eac: | At | 1
o g di ot PEAE 8 5504 B RILE O ML AEA RB FRTREIG, Mhelfod,
cl earances pértiohtd bliefmed Qathe dawerr ouifade Shigp@st $duating pert Subs tirntiralatd bow

shaped in craoss sectjion and, are configured to abut a forward, end of the
r et ai ner PR f Wﬁﬁ@ PaE o%glemcealls@r%"l@eﬁd@&”?eﬁtt%e {'HEL cl ear ances

74. The mouRpiAg R9hd iRDSuBE §ﬁft®lfaﬁﬁﬁ9si&ﬁt&%€éh’. W%@%:itﬁg%}g?{s 80a so

as to face each other. The no ng portions are s y bow
shaped so t hater dieeiaterexf desfirsesvnnding lpagt 194 pe rgerticin the bater dibmetee ofthear ances
74. [0061] Referrin r5t7o Figures 6-8 and 10, the soundi ng nmechanism 90 is
attached toSIXtﬂﬁgear@g end of the bobbin tiunk portion 7a. The sounding
mechani sm 9Qoaewyl UARS iBRraRR MFRLrd® TRSEecdM stinflingShri9PURILANG ARboked 1, @
second sounding part 92 and a rotation -15- restricting nmenber 93. The
rot at i on- r egewl orembgr RarpevpEstingwmember $2b, hed 1 sprittg demetft 926e Thé hoaked

soundi ng part 91. The,annul ar er .20 is fitt i i.t s_rearwar
roverrent "¢ @er HepRet O RN R e TGt bAoAt bt Tt RBR Te
S ﬁu P'([j % meansh Gt a fetvaid end of ticlidoBd Bk MRemnbél2asBeRkhdsaantotthsoraHeol
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91a. The supporting member 92b pivotably supports the hooked pawl member 92a.
The hooked pawl member 92a is configured and arranged to be pivotably coupled to
the spool 4 to enable the forward end of the hooked pawl member 92a to abut the
saw—todth portions 91a. The spring element 92¢ urges the forward end of the hooked
pawl member 92a toward the saw-tooth portions 91a. One end of the spring element
92¢ is latched on the boss portion 7c¢, which is elevated on the rearward end of the
bobbin trunk portion 7a. The other end of the spring element 92¢ is attached to the
hooked pawl member 92a. On the rearward end of the bobbin trunk portion 7a, the
stop portion 7d is elevated for restricting excessive shifting of the hooked pawl
member 92a. When the spool 4 spins in the fishing-line reel-out direction, the
forward end of the hooked pawl member 92a repeatedly collides with the saw-tooth
portions 91a, thereby making a sound.

[0066] It will be apparent to one of skill in the art from this disclosure that the
spring element 92¢ may be eliminated.  Moreover, the hooked pawl member 92a may
be a tongue-like shaped member that is made of synthetic resin and is capable of
colliding with the saw-tooth portions 91a.

[0067] The rotation-restricting member 93 is a metal spring member bent into a

substantially polygonal shape. Preferably, the rotation-restriction member 93 is




[0062] As illustrated in Figures 6-8 and 10, the annul ar nenber 20 is non-
rotatably coupled to the spool shaft 15 and i nmovable in an axial rearward
direction of the spool shaft 15. The tubular first sounding part 91 is
rotatably coupled to the annular nenber 20 al ong an outer periphery of the
annul ar nmenber 20. The second sounding part 92 repeatedly collides with
the first sounding part 91 to generate sound when the spool 4 spins in the
fishing-line reel-out direction. The rptation-restricting menmber 93 is

di sposed between the annul ar nenber 20 and the first sounding part 91 for

restricting _r.otation of the.first undi n rt.91. 063]. The .annul ar
menber 20 | SRR M eR R TR B O O S EBr oy s comp et
non-reci pr oga!ad ééufnﬂn% E@n 9P BY hiahaf the ARatichDRsERAM AemBBSLLe%01 i | ocat ed
at a rearward end of e non-circular portion 15b  and abuts a portion of

t he spool sHaf sowsling prsed lantnecidicals herotpniragrigtingomembas iadidted into

- Ci | 20b.. T, 0 is f d, b t.ti t ti f
o outer _poltenefy rtemafb tht Bt it sl ST Bk Peetliool e 200 i o
in a non-ci kesthotion Siaiter 9P dethind thel dnhGlg hetdber E(lﬂﬂjdh@ﬁn% e eh@ilardBemidie

non-circular hole 20b is forned so that the non-circul ar portion 15b of"

t he spool sR8fewards dgprejadmngnesicn hregudhe firheounineaartdll dhereeBopob is in
contact w r . t - Gl I L OF . annul ar
spacer menbir et the o (e HE AL RLAEH b, RRE @R BRich PO" S S
beari ng 57. mEmter Ahisadisposed godist i @utérperiphahhaekdrecotit! infoconpeotvitd thy
fastening the annul menber 20 . to the spool . shaft 15 even when the

i nner - r adi uéf%?lrf:@%{ﬂfegﬂﬂr dhs GePYRPRItEY I hungsr &y biageshiosees 50, [ 0064]

As shown in r&h@dff-%tr@tiﬁ% afchvlPo3 {skheﬁlfajr]f"{?gtltfoug %@@gﬁ?%@gﬁd& ofdke ktatfont Ubul ar

ratchet wheel in which The annul ar me on an | nner surface
of the firstestroatingaiangbep &8 tis Sithenbeat pxsialiywdordapl therany fofmingen fintedecksmindi ng

art 91. The first. soundin rt 91 includes Lurali of ,sawstapth
Porti one 4 gorignd eSS e fhaP Bidhe? T e T @ b Aslaf it £6. 9%
projecting peddéRheeftib91d M@Hﬁﬂﬁﬁhﬁﬂﬁcﬁ@g‘ﬁ@%& 9?1&@19%01&8'&%&&9[& ace of

the first soundi ng part 91. The projecting portion 91c -1
member 20. Therefore, rotation of the first sounding part 91 relative to the spool shaft

15 can be restricted.

[0068] It will be apparent to one of skill in the art from this disclosure that the
rotation-restricting member 93 is not limited to a metal spring member and that other
biasing members or elastic members may be used for biasing against the first
sounding part 91.

[0069] It will also be apparent to one of skill in the art from this disclosure that
the annular member 20 and the rotation-restricting member 93 may be fitted from the
front of the first sounding part 91. In this case, it is necessary that the projecting
portion 91c of the first sounding part 91 be formed rearward of the groove portion 91b
to restrict rearward movement of the annular member 20. At the same time, it is
necessary that the interlocking portion 93a of the rotation-restricting member 93 be
bent axially rearward so as to be latched into the notch 20a of the annular member 20.
[0070] Next, handling and operations of the reel unit 2 in accordance with the
present invention will now be described.

[0071]  When casting, the bail arm 44 is flipped over into a line-releasing position.
The first bail-support member 40 and the second bail-support member 42 pivot
accordingly. The fishing rod is cast in this state, with the index finger of the hand that




protrudes radially inwardly so as to restrict forward novenent of the
annul ar nenber 20. The sawtooth portions 91a are circunferentially spaced
on an outer periphery of the first sounding part 91. Each of the sawtooth
portions 91 ais in a sawtooth shape that permts the spool 4 to rotate
only in the line reel-out direction. The groove portion 91b is forned in
the inner surface of the first sounding part 91 in the rearward portion of
the first sounding part 91. A clearance is provided between the inner
surface of the first sounding part 91_ggd the sixth bearing 57. In other

words, the i.nner dianet f. the first. sounding. t.91 is lagger than the
out er di amet&Ps ﬁ}e f?sh@g rggii‘?ﬁ_ﬂﬁ%ﬂ’tﬂiff}? Jiney g(g’ﬁﬁgglﬂgq{nf: LUSEHP PMgure 8,
the second suEhsRguRRE theSfei MG itioRmAinioQkad wWiRWhBIMER 1 ﬁ%@ta’\ﬁﬁ in

supporting nmenber 92b, and a spring element 92c. The hooked pa menber
92a pivots fhelngyreinayng diccctien pfigrrthe tensined tackle hes ipiled inrtbekvatsorthé whor7a

such that a f.orward end.of the hook p .menber. . 9 abuts the.sawtooth
or tiona. o prie MRkl shen iBf arto B3Ble U bine Bt e ERe bk
pawl nenber b3ddlippitd thebiR@HeE (iR Who Wi ToRENsAB@ bAiS aeOM iR disRing-1afet anged to
be pivotably coupled to the spool 4 to enable the forward end of the

hooked paw TefEgHEE Posiion andhibg rasting-ous afithe Sshingdivestapn eagusathe Tofer 3y i ng
el enent 92c { r of the hooked pawl nenber 92a toward the
sawtooth p %??gﬁ%igﬁn%%k éggﬁggof the spring element 92c is latched on

the boss pof0072) 7cTo vdel-xhthic Sisking ik eitle Bandld ¢ iy adtybindhe fichiag-lihé eeel-Bobbi n
trunk portion 7a. The other . end of the spring elenment 92c is attached to
the hooked 9560 dptagon is then frapsmiied Wathe waderogear hbabibe PHIOR 257K

portion 7a, pag. | i -Of 1; WAN ive
R fting of ‘Png oBRESPAUhoe Klal 3 1y CRRY RS ShLLERY B SRS, |12
fishing-|indl; melrappad ahte tetspooi 4.t he forward end of the hooked pawl nenber

S22 repeal ool SR e SR L AL, Rarkone 21 2y Lhercpy, mking 2
di scl osure th@ate dihein the Hshtg 9ing WEMouPdicc By, P8e aldt ShiRiRbarrgover, the
hooked pawl nenber” 92a may be a tongue-li ke shaped nenber that is made of
synt heti ¢ r @shfigerad td perodphdsmoobs to rotate only in the fishing-line reel-out direction

only when the drag mechanism 60 operates. Only when the spool 4 spins in the

fishing-line reel-out direction does the second sounding part 92 makes contact with

the first sounding part 91 and therefore produce sound.

[0074] Although the foregoing embodiment used a shallow-channel type spool,

the present invention is not limited thereto and may be applied to any other type of

spinning reel spool.

[0075] As used herein, the following directional terms “forward, rearward, above,

downward, vertical, horizontal, below and transverse™ as well as any other similar

directional terms refer to those directions of a device equipped with the present

invention. Accordingly, these terms, as utilized to describe the present invention

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

relative to the view of the angler standing behind the reel unit 2.

[0076] The terms of degree such as “substantially”, “about™ and “approximately”

as used herein mean a reasonable amount of deviation of the modified term such that

the end result is not significantly changed. For example, these terms can be construed

as including a deviation of at least = 5% of the modified term if this deviation would

not negate the meaning of the word it modifies.




colliding with the sawtooth portions 91a. [0067] The rotation-restricting
menber 93 is a netal spring nenber bent into a substantially polygonal
shape. Preferably, the rotation-restriction nmenber 93 is -1 7 substantially
hexagonal in shape. The rotation-restricting nmenber 93 is coupled to the
first sounding part 91 by biasing the rotation-restricting nenber 93
against the first sounding part 91. Specifically, the rotation-restricting
menber- 93 is fitted into the groove pegtion 91b of the first sounding part
91. Accordingly, the rotation- restriction nmenber 93 retains the annul ar

nmenber 20 b in e nuj ar .nmenber t owards the ojectin ortion
01e el the To0" D R aelefled rboriimenti have BRer chotels ol PG bR er %05 o
fitted intoptRentGhRAMen RO BarPhient @ oEOURIIAR HLRE frbBlthiddisciRmRer 93 is

di sposed so that its outer peripheral apexes cone into contact with the
i nner ci r cuitaéveieusshanges andmodHiwagensoae bsanade drredl withewd elepartiag foasthag

force. The rotati.on-restricti nenber 93.i,s,a filanentous . .elenent. An end
of he 1ot afT OO FRUPTREIRAS CHUTRIAR T PRPendsifies, EORRaRtS (s SeP g o

t hereby for ﬂeMF Ond ¢TtRE &ABKIiRGNts ROEIHAR 16 thelpEientinter®da atdy@ovidat gltes into
the notch 2Q0a of .the annul ar nenber 20. The interlocking portion 93a of

t he rotati otllystgten erlypdmertisthaoprpesecidisnitng thetimventinn as delinegdyies 20,

Therefore, r ' . . di r ' t. ol
shart 15 cafPRueeBafhs ddinb ol anHp i BRlbodtol Gl Rbrd R abOEREY) | |
the art fromo theidisctissd bbodimetfiat the rotation-restricting menber 93 is
not limted to a nmetal spring nenber and that other biasing nenbers or

el astic nmenbers may be used for biasing against the first sounding part
91. [0069] It will also be apparent to one of skill in the art fromthis
di scl osure that the annular nmenber 20 and the rotation-restricting nenber
93 may be fitted fromthe front of the first sounding part 9 1. In this
case, it is necessary that the projecting portion 9 1 c of the first
soundi ng part 91 be forned rearward of the groove portion 9 1 b to
restrict rearward novenent of the annular nmenber 20. At the sane tine, it
is :




necessary that the interlocking portion 93a of the rotation-restricting
menber 93 be bent axially rearward so as to be latched into the notch 20a
of the annul ar nmenber 20. [0070] Next, handling and operations of the reel
unit 2 in accordance with the present invention will now be descri bed.
[0071] When casting, the bail arm44 is flipped over into a |line-releasing
position. The first bail-support nenber 40 and the second bail - support
menber 42 pivot accordingly. The fishing rod is cast in this state, with
the index finger of the hand that -18- grips the fishing rod hooking the
fishing line. The fishing line is theT%&pon flung out vigorously under the
wei ght of the termnal tackle. Wen the handle 1 is rotated in the

| i ne-ret g ¢ AagkDaR: after the term nal tackle has |landed in the
water, the rotor drive nechanism5 causes the rotor 3 to rotate in the
fishing-1ine feel - iAnspiiniegtdebsnundingnédhafisinmoimpgisimgc hani sm (not shown)
returns the bail arm44 into the fishing-line- retrieving position and the
casti ng- out ofadoheofatabld spgol dhak; st ops because the rotor 3 is prohibited
fromreverse rotation. [0072] To reel-in the fishing Iine, the handle 1 is
rotated in thgyhhshhndehbiteonSeladbly c&lﬁié%ﬁtb'tﬁ’é‘s b GafiOhatihMdvhsle haD

transmtted via the naster gear 11 "and"the pinion gear 12 to the rotor 3.

When theea% onta%&%rﬁ%hg&? T%’B?%aﬁ%hl ine, guided by the line roller 41,

IS wapp e’s oo e first sounding part 91 is formed so
that it can per ‘h ate 0 in t e fis -line reel -out
di recti on. @t'fr‘?? i rébi? Iﬁgpﬁ‘mm@ﬁ Y.Cé’uplég a‘t%‘e ?rrﬁ & #He spool 4
to rotate onIy in the flshlng |l i ne reel -out dlrectlon only when the drag
nmechani s @B perizhent ekthe enmylanirembertpad Sgvise apluplitypf |saawﬂwh ppitioAB ng- | i ne
reel -out direction does the second soundi ng part 92 nakes contact with the

first sowmdim{prgdiatly Sjacad dnehenef perpherodithe fisw umthdiffify pachl dfhbeigw-t he
f oregoi ng enbodi ment used a shal | ow- channel type spool, the present

i nvent i ofodth Fﬂﬂionb béih eenfidtesPird ARflgdPh DewaRBIH SEpd Mabhdtnidk Aepoditpe of
spi nning reel spool.
rotate only in a fishing-line reel-out direction;
a second sounding part configured and arranged to be coupled to the spool to
enable a distal end of the second sounding part to abut at least one of the saw-tooth
portions in order to emit sound by the distal end repeatedly colliding with the saw-tooth
portions when the spool rotates in the fishing-line reel-out direction; and

a rotation-restricting member disposed between the annular member and the first

sounding part for restricting rotation of the first sounding part.

2. The spinning-reel sounding mechanism as set forth in claim 1, wherein
the rotation-restricting member is coupled to the first sounding part by biasing the

rotation-restricting member against the first sounding part.

3. The spinning-reel sounding mechanism as set forth in claim 2, wherein

the first sounding part further has a groove portion formed circumferentially along




[0075] As used herein, the following directional terns "forward, rearward,
above, downward, vertical, horizontal, below and transverse" as well as
any other simlar directional terns refer to those directions of a device
equi pped with the present invention. Accordingly, these terns, as utilized
to describe the present invention should be interpreted relative to a

devi ce equi pped with the present invention and relative to the view of the
angl er standing behind the reel unit 221F0076] The ternms of degree such as
"substantially", "about” and "approximately" as used herein nean a
reasonabl e.amount .of devi ati.on of the nodified termsuch that the end
resul t i§nHHF”??@“F?@55%?$Vﬁ€m%ﬁﬁéﬁmnéggI@?anple, these terms can be
construed as including a deviation of at least 5% of the nodified termif
this devi.ation would not negate the neaning of the word it nodifies. -19
[0077] While only sel ected enbodi nents have been chosen to illustrate the
present inven#i on, The spinhingbeclappatientnetivaridnogeses kirth iadldim X, éeseirt f r om
this disclosure that various changes and nodifications can be nade herein
wi t hout depar thegtdtioaiedthetingSe8aBerat ﬁﬁb@iﬂt@ﬂﬁzg&bm pastigief i ned in the
appended cl ai ns. Furthernore, the foregoing escriptions of the

enbodi nents according to the present invention are provided for
illustration only, and not for the purpose of limting the invention as

defined by th appended. cl ai and theiy equivalents. Thus, the.scope of
the fnventionis naperppieedrgtiiint Actafdle Saahrnas SR s
CLAIMED I'S: 1. A spjnning-reel soundi ng pechani smconprising:  a

non- r ot at abl e | H%;m,rg% aa%&rgm?é%épmﬁgﬁu%%m%m}{i@w&red to the

spool shaft and immovable in an axial rearward direction of the spool
shaft; apeupharsef theegpulsomeabery part rotatably coupled to the annul ar
menber al ong an outer periphery of the annul ar nenber and having a
plurality of sawtooth portions

6. The spinning-reel sounding mechanism as set forth in claim 5, wherein
the rotation-restricting member includes a filamentous element having a bent end

that is latched into the notch.

7. The spinning-reel sounding mechanism as set forth in claim 6, wherein
the rotation-restricting member includes a spring member bent into a substantially

polygonal shape.

8. The spinning-reel sounding mechanism as set forth in claim 6, wherein

the second sounding part includes a pawl member and a spring element for urging
a forward end of the pawl member against the saw-tooth portions and the pawl member is
configured and arranged to be pivotably coupled to the spool to enable the forward end of

the pawl member to abut the saw-tooth portions.




circunferentially spaced on an outer periphery of the first sounding part,
each of the saw tooth portions being configured and arranged in a
sawtooth shape that permts a spool to rotate only in a fishing-1line

reel -out direction; a second sounding part configured and arranged to be
coupled to the spool to enable a distal end of the second sounding part to
abut at | east one of the sawtooth portions in order to emt sound by the
distal end repeatedly colliding with thg sawtooth portions when the spool
rotates in the fishing-line reel-out ditection; and a rotation-restricting

menber di sposgd be en _the annul ar._nenber.and t fi.rst. soundi ng part for
Testrcting r gt ats O SrobiE PRl ARG iHhes ol Hrinih a0 WAGERY O

soundi ng mechgni smas set. forth in claiml, wherein the .
rotation-rest FCEFHY g Ppd Ichigss e parvbmenwer snds srEing SiRmREt S rreipg
biasing the rotation-restricting nmenber against the first sounding part. 3.
The spi naifergaréend eithedewgmemberasaing the sswitodth potticng and tiepa®]! mamberisn t he
first sounding part further has a groove portion forned circunferentially

al ong - 2 tomfigurathard penpahertal pisstablaeousitd tdde spdod to aabRrdhe orpard endbf The
spi nni ng-reel soundi ng nmechani smas set forth in claim3, wherein the

rotati ontHeaswl infdnhtRg (O BIR e da-fobiti RebML 0 the groove portion. 5. The
spi nni ng-reel soundi ng nmechani smas set forth in claim4, wherein the
annul ar nmenber has a notch fornmed by cutting out a portion of the outer

peri phery of the annular nenber. 6. The spinning-reel soundi ng mechani sm as
set forth in ai , Wherein_. the.,rotation-restricti.ng, nenber includes a
11 ament ous. eLBmentl T ARG EACH S ERGTCE B & b Ea S POt ch 7
The spinni ng-reel soundi ng nechanismas set forth in claim®6, wherein the
rotation-rest thecerenyl soendiag ppri dnalieries apawp rempenantesrrivgralement foraurging
" substantially polygonal shape. 8. The spinning-reel sounding nmechani sm as
set fort kb forwad endwBhe winel member against the saw-tooth portions and the pawl member is
configured and arranged to be pivotably coupled to the spool to enable the forward end of

the pawl member to abut the saw-tooth portions.

11. A spinning reel comprising:
a handle;
a reel unit rotatively supporting the handle;
a rotor rotatively supported on a front of the reel unit;
a sp.ool disposed at a front of the rotor; and
a spinning-reel sounding mechanism for producing sound by relative rotation
between the spool and the reel unit including:
| a non-rotatable spool shaft,
an annular member non-rotatably coupled to the spool shaft and immovable

in an axial rearward direction of the spool shaft,

a tubular first sounding part rotatably coupled to the annular member along




t he second sounding part includes a paw nenber and a spring el enent for
urging a forward end of the paw nenber agai nst the sawtooth portions and
the pawl nenber is configured and arranged to be pivotably coupled to the
spool to enable the forward end of the paw nenber to abut the sawtooth
portions. -22- 9. The spinning-reel sounding nechanismas set forth in
claim2, wherein the second sounding part includes a pawl nenber and a
spring elenent for urging a forward end_of the pawl nenber against the
sawtooth portions and the paw menber 275 confi gured and arranged to be
pi votably coupled to the spool to _enable the forward end of the paw
menber to abuftPWET BHRherHTHb gmulas paembgy and havingp ﬁﬂvﬁgy ngqw-gt%di ng
mechani smas set forth in claim1l, wherein the second sounding part

i ncl udes a pabrtivesbiegurintntialiypsriaces e ameuitr pesiphenygif tlae Brsf snunding perid of t he
paw nenber against the sawtooth portions and the pawl nenber is

confi gured andadhrofalgesh-todttgorfbnbeity yordQupidaesd kharatided is peaw-tbathghalel e t he
forward end of the pawl nenber to abut the sawtooth portions. 11. A

spi nni ng reel {16GERRHIRIRYipooPio 3R Sily 3n b EShinkMnk rdePlodl di¥Rk¥n,supporting the
handl e; a rotor rotatively supported on a front of the reel unit; a spool

di sposed at a fronéS JOHBQ?%‘{&\@% 4 le%t%%ég{ﬂogptbreflﬁﬂ)leﬁ L iegg gﬁ,%hani sm

for producing soun yre ion ween € Spoo e reel
uni t including: a,non-totatab S an annul ar,

| e spool shaf menber .
non- 1 ot at abl y ST PRI RHOSPEGH IGHLFE: Ghibe SRBPAbPE o hantp g
rearward direction of the spool shaft, a tubular first sounding part
rotatably couptwd kydhe fistzh ardepeatpdiiselidingovwigh thesawdpotypogionsevliepiles y of
t he annul ar nmenber and having a plurality of sawtooth
spool rotates in the fishing-line reel-out direction, and
a rotation-restricting member disposed between the annular member and

the first sounding part for restricting rotation of the first sounding part.

12. The spinning reel as set forth in claim 11, wherein
the rotation-restricting member is coupled to the first sounding part by biasing the

- rotation-restricting member against the first sounding part.
13, The spinning reel as set forth in claim 12, wherein
the first sounding part further has a groove portion formed circumferentially along

an inner-peripheral surface of the first sounding part.

14.  The spinning reel as set forth in claim 13, wherein

the rotation-restricting member is fitted into the groove portion.

15.  The spinning reel as set forth in claim 14, wherein




portions circunferentially spaced on an outer periphery of the first
soundi ng part, each of the sawtooth portions being configured and
arranged in a sawtooth shape that permts the spool to rotate only in a
fishing-line reel-out direction, a second sounding part coupled to the
spool to enable a distal end of the second sounding part to abut at |east
one of the sawtooth portions in order to emt sound by the distal end
repeatedly colliding with the sawtooth portions when the spool rotates in .
the fishing-line reel-out direction, aRfi~a rotation-restricting nenber

di sposed between the annul ar nenber and the first sounding part for
restricting r@%ﬁﬁﬁ@kﬂéﬁmﬂﬁéhﬁﬁ%@ﬁdsﬁmﬁﬂﬁh@CW§pgOU&QPmﬁﬁéoggﬁﬁﬁﬁﬁg reel as
set forth in claim11l, wherein the rotation-restricting nenber is coupled
to t he fipesphespuahiticngnydar metaperbi asi ng the rotation-restricting nenber
against the first sounding part. 13. The spinning reel as set forth in
claim 12, wherein the first sounding part further has a groove portion
formed circunferentially along an inner-peripheral surface of the first

soundi ng part.;g14. tfhe % g%aq E&% $h S8im ;5”\%&519 claim 13, wherein the

rotation- restrlctlng B3 |nto t he groove portion. 15. The

spi nni ng reel 1 fort .in cl 4- ann nber
hhs a not ch fé}?ﬁf@ia%& " eranfj}aﬁ%s e nhs SR Bl WAL of °t he
annul ar nmenber . The splnnlng reel as set forth in cIa|n115 mhereln t he
rotat|onth%é%km%¥4HﬁPﬁ@ﬁE@$'|ncludes a filanmentous el enent having a bent
end that is latched into the notch. 17. The spinning reel as set forth in
claim 16, wherein the rotation-restricting nenber includes a spring nenber
bent into a substantially polygonal shape. 18. The spinning reel as set

forth in claim7l6, THegpRinihg recl as set forth in claim 16, wherein

the rotation-restricting member includes a spring member bent into a substantially

polygonal shape.

18.  The spinning reel as set forth in claim 16, wherein

the second sounding part includes a pawl member and a spring element for urging
a forward end of the pawl member against the saw-tooth portions and the pawl member is
configured and arranged to be pivotably coupled to the spool to enable the forward end of

the pawl member to abut the saw-tooth portions.

19.  The spinning reel as set forth in claim 12, wherein

the second sounding part includes a pawl member and a spring element for urging
a forward end of the pawl member against the saw-tooth portions and the pawl member is
configured and arranged to be pivotably coupled to the spool to enable the forward end of

the pawl member to abut the saw-tooth portions.




t he second sounding part includes a paw nenber and a spring el enent for
urging a forward end of the pawl nenber against the sawtooth portions and
the pawl nmenber is configured and arranged to be pivotably coupled to the
spool to enable the forward end of the paw nenber to abut the sawtooth
portions. 19. The spinning reel as set forth in claim12, wherein the
second soundi ng part includes a pawl nenber and a spring elenment for urging
a forward end of the pawl nmenber agai Qgg_the sawtooth portions and the
paw nenber is configured and arranged ™ to be pivotably coupled to the
spool to enable the forward end of the paw nenber to abut the sawtooth
portions. -252020. Thaerigpingnedl gs pedprtbin daim tomhsrdim clai m 11, wherein the
second soundi ng part includes a pawl nenber and a spring el enent for urging
a forward end thef setérel pandingpat énclatpaiapew! tlverbsnamd springpbomdnd fg wgidgt he

pawl nenber is configured and arranged to be pivotably coupled to the

spool t 0 agBAre chdief the hi@T SheRber Qhainst the spRWbotHPERRMs ked Blepawl hembarist oot h
portions.

configured and arranged to be pivotably coupled to the spool to enable the forward end of

the pawl member to abut the saw-tooth portions.




