GEAR MOUNTI NG STRUCTURE FOR FI SHI NG REEL CROSS- REFERENCE TO RELATED

APPLI CATI ONS [ 0001] This application clains priority under 35 U . S.C. 119
to Japanese Patent Application No. 2006-012885 filed on January 20, 2006.
The entire disclosure of Japanese Patent Application No. 2006-012885 is
hereby incorporated herein by reference. BACKGROUND OF THE | NVENTION Field
of the Invention [0002] The present invention generally relates to a gear
nounting structure. More specifically, the present invention relates to a
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main body to wind fishing line. In dual bearing reels, the spool is supported on the reel
main body so as to be freely rotatable. The spool is provided with a level winding
mechanism for evenly winding the fishing line onto the spool. In spinning reels, an
oscillating mechanism is provided on the reel main body so as to move freely front-to-
back in order to evenly wind the fishing line onto the spool.
[0004] The level winding mechanism in the dual bearing reel is provided with a screw
shaft disposed parallel with a spool shaft installed in the spool, a linkage mechanism for
rotating the screw shaft, and a fishing line guide that connects with a spiral groove formed
in the screw shaft so as to reciprocatingly guide the fishing line (for example, refer to
Japanese Laid-Open Patent Publication No. 2000-23600). The oscillating mechanism of
the spinning reel is provided with a linkage mechanism for rotation of a handle, a screw
shaft that rotates by a linkage mechanism disposed parallel with a spool shaft, and a slider
connected to the screw shaft and capable of reciprocating movement with the spool shaft
in a screw shaft direction. A fishing line is evenly wound on the spool by the rotation of
the screw shaft via the rotation of the handle, and the reciprocating movement of the slider
and the fishing line guide. The linkage mechanism has gear components provided to
transfer the rotation of the handle. The gears are installed on a leading end at one end of

the screw shaft so as to be relatively non-rotational. Specifically, the cross section of the
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the screw shaft via the rotation of the handle, and the reciprocating
novenment of the slider and the fishing |line guide. The |inkage nechani sm
has gear conponents provided to transfer the rotation of the handle. The
gears are installed on a | eading end at one end of the screw shaft so as
to be relatively non-rotational. Specifically, the cross section of the -1
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[0006]  In view of the above, it will be apparent to those skilled in the art from this
disclosure that there exists a need for an improved gear mounting structure that to suppress
the decrease in sensitivity in the handle operation by the fisherman in a gear mounting
structure. 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
[0007] The gear mounting structure for a fishing reel of a first aspect of the present
invention is a gear mountihg structure for a reciprocating movement mechanism for a
fishing reel that includes a screw shaft, a gear component and a ring member. The screw
shaft has a shaft body, a spiral groove and a mounting part provided at an end of the shaft
body. The spiral groove has a crossing point on an exterior circumference of the shaft
body. The gear component has a gear body, a plurality of gear tecth and a mounting
concavity. The gear teeth are formed in a circumferential direction along an exterior
circumference of the gear body. The mounting concavity is for non-rotatably mounting
the mounting part. The ring member has an elastic body interposed between the mounting

part and the mounting concavity.



fishing reel that includes a screw shaft, a gear conmponent and a ring
menber. The screw shaft has a shaft body, a spiral groove and a nounting
part provided at an end of the shaft body. The spiral groove has a
crossing point on an exterior circunference of the shaft body. The gear
conponent has a gear body, a plurality of gear teeth and a nounting
concavity. The gear teeth are fornmed in a circunferential direction along
an exterior circunference of the gear body. The nDunting concavity is for
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[ 0009] The gear” nount structure pe ai ni econd ‘aspect of the
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invention, wherein the screw shaft has a mounting channel formed at an exterior
circumference of the mounting part for mounting the ring member. In this case, the ring
member is easily positioned and locked in place by the mounting groove.
[0010] The gear mounting structure pertaining to a third aspect of the present
invention is the gear mounting structure according to the first or second aspect of the
present invention, wherein the screw shaft has a connecting part formed at a leading end of
the mounting part and the connecting part has a non-circular cross section. The gear
component further has a connecting concavity for engaging the connecting part. The
connecting concavity has a smaller diameter on a leading end side of the mounting
concavity than a diameter on an opposite end of the mounting cavity. In this case, the
mounting part is mounted so as to be relatively non-rotatable relative to the mounting
concavity using a simple structure by having the non-circular connecting part engage the
non-circular connecting concavity.
[0011] The gear mounting structure pertaining to a fourth aspect of the present
invention is the gear mounting structure according to any of the first through third aspects
of the present invention, wherein the mounting part is formed with a circular cross section

in an axial direction. The mounting concavity is formed with a circular cross section in a
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invention is the gear nounting structure according to the first or second
aspect of the present invention, wherein the screw shaft has a connecti ng
part formed at a |l eading end of the nounting part and the connecting part
has a non-circular cross section. The gear conponent further has a
connecting concavity for engaging the connecting part. The connecting
concavity has a snaller dianeter on a | eading end side of the nounting
concavity than a diameter on an opposite end of the nounting cavity. In
this case, th untin art is nounted s 0 be relatively
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of a spi nanhbackeen tispasgoii thyspnsippotel obeiflatifooneehadism, there is no loss of
sensitivity related to the operation of the handle by the fisherman.
[0014] The gear mounting structure pertaining to a seventh aspect of the present
invention is the gear mounting structure according to any of the first through fifth aspects
of the present invention, wherein the reciprocating movement mechanism of a fishing reel
includes a level winding mechanism for evenly winding a fishing line on a spool of the
fishing reel. In this case, in the level winding mechanism of a dual bearing reel, there is
no loss of sensitivity related to the operation of the handle by the fisherman.
[0015] Accordingly, the present invention provides a gear mounting structure capable
of suppressing a decrease in sensitivity related to the operation of the handle by a
fisherman by installing a flexible ring member between the mounting part of a screw shaft
and the mounting concavity of the gear component.
[0016] 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 preferred
embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS



and back. In this case, in the spinning reel oscillating nmechanism there
is no loss of sensitivity related to the operation of the handle by the

fi sherman. [0014] The gear nounting structure pertaining to a seventh
aspect of the present invention is the gear nounting structure according
to any of the first through fifth aspects of the present invention,
wherein the reciprocating novenent mechanismof a fishing reel includes a
| evel wi nding mechanismfor evenly winding a fishing line on a spool of the
fishing rigl .Inthis case, in the level w ndi _nc% nmechani sm of a dual
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the handl g;ly,the fisherman. [0015] Accordingly, the present invention
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shaft an tr?ﬂgrerm&ﬁffqrﬁ@nce%ﬂﬂﬁ%{%m@&&ﬁ@nbeﬁtﬁee%ﬁaﬁ%%ﬁ10{1'0016] These and
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drawi ngs, _di scl.ose% referred enbodinents of the present invention. BRI EF
DESCRI PTI &NSEF FEEUSRAW NGS -4 [0017] Referring now to the attached
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aleft side view of a spinning reel equipped with a gear nounting
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[0019] Fi 2 i, 8. parti . ect. he. spi.nni reel of
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section view and partial cross section of the gear nounting structure in

accor dancE#fI't®t he first enmbodi nent of the present invention;
[0022] Figure § is an enlarged section view and partial cross section of a gear

mounting structure in accordance with a third embodiment of the present invention; and
[0023] Figure 6 is an enlarged section view and partial cross section of the gear
mounting structure in accordance with a fourth embodiment of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
10024] 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
disclosure that the following descriptions of the embodiments of the present invention are
provided for illustration only and not for the purpose of limiting the invention as defined
by the appended claims and their equivalents,
[0025] Referring initially to Figure 1, a spinning reel is illustrated in accordance with a
first embodiment of the present invention. The spinning reel includes a reel main body 2,
arotor 3 and a spool 4. The reel main body 2 rotatably supports a handle 1. The rotor 3 is
rotatably supported on a front of the reel main body 2. The spool 4 accommodates fishing
Jine that is wound around an exterior circumference of the spool 4. The spool 4 is
disposed on a front part of the rotor 3 so as to be movable back and forth,
[0026] Referring to Figure 2, the reel main body 2 has a reel body 2a, a rod mounting
arm 2b and a housing space 2¢. The rod mounting arm 2b extends at an inclination

upward and forward from the reel body 2a. The housing space 2c is provided internally in
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[0021] Figure 4 is a top partial cross sectional view of a dual bearing
reel equipped wth a gear nounting structure in accordance with a second
enbodi ment of the present invention; [0022] Figure 5 is an enl arged
section view and partial cross section of a gear nounting structure in
accordance with a third enbodi mrent of the present invention; and [0023]
Figure 6 is an enlarged section view and partial cross section of the gear
nounting structure in accordance with a fourth enbodi nent of the present

i nvention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS . [ 0024
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for unifor yW|n|ng i ng movi ng the
first bail support 40 is configured and arranged to be able to oscﬂlate The line roller 41

guides the fishing line to the spool 4.

[0029] The second rotor arm 32 is curved convexly outward and extends forward from
the barrel 30. The second rotor arm 32 has a second bail support 42 on an inner
circumference side at a tip of the second rotor arm 32. The second bail support 42 is
configured and arranged to be able to oscillate.

[0030] A bail 43 1s fixedly attached between the line roller 41 and the second bail
support 42. The bail 43 is formed of a wire having a curvature approximating an U-shape.
A bail arm 44, for guiding the fishing line to the spool 4, is constituted by the first bail
support 40, the second bail support 42, the line roller 41, and the bail 43. The bail arm 44
is configured and arranged to oscillate between a line guiding position shown in Figure 2
and a reverse line release position.

[0031] The spool 4 is disposed between the first rotor arm 31 and the second rotor arm
32 of the rotor 3, as shown in Figure 2. The spool 4 is a large-and-small, two-stage,
barrel-like member. The spool 4 is obtained by forging, for example, an aluminum alloy.
The spool 4 has a small diameter, barrel-like line winding cylinder 4a and a large diameter,

barrel-like skirt 4b. The fishing line is wound on an outer circumference of the line



4 back and forth. [0027] The rotor 3 has a round barrel 30, a first rotor
arm 31 and a second rotor arm 32. The first and second rotor arnms 31 and
32 are alternately opposed at the sides of the barrel 30, as shown in
Figure 2. The barrel 30, the first rotor aim 31 and the second rotor arm 32
are integrally formed of, for exanple, an alum numalloy. [0028] The first
rotor arm 31 is curved convexly outward and extends forward from the
barrel 30. A connecting part connected to the barrel 30 is broadly curved
ina circunferential direction of the barrel 30. The first rotor arm 31
has a fi réﬁfln%grcygrerf?ﬁ&rt Thpskigd ia integrally firmsd aha regh obthedineeringingcunf er ence
side at a 5’1119 fsio,the first rotor arm31. The first bail support 40 is
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circunference of the Tine -
15 back and forth and thus, moves the spool 4 in the same direction. The oscillating

mechanism 6 includes a screw shaft 16, a slider 17, an intermediate gear 18, a guide shaft
19a and a flexible ring member 20. The screw shaft 16 has a spiral groove 16a formed on
an exterior circumference of the screw shaft 16. The screw shaft 16 is disposed parallel to
and below the spool shaft 15. The slider 17 moves in the back and forth directions along
the spiral groove 16a. The intermediate gear 18 is fixedly attached to a leading end of the
screw shaft 16. Preferably, two guide shafts 19a are disposed parallel to the screw shaft
16 (only one guide shaft 19a is shown in Figure 2). The slider 17 is installed on the guide
shafts 19a so as to be movable. The flexible ring member 20 is provided between the
screw shaft 16 and the intermediate gear 18. A rear end of the spool shaft 15 is non-
rotatably aftached to the slider 17. The intermediate gear 18 rotates in conjunction with
the rotor drive mechanism 5 and engages the pinion gear 12 via a transmission mechanism
(not shown). The transmission mechanism slows the back and forth movement of the
oscillating mechanism 6 in order to realize accurate winding of the fishing line onto the
spool 4.

[0034] Referring to Figure 3, the screw shaft 16 includes a shaft body 16b, a mounting
part 16c, a connecting part 16d and a mounting channel 16¢. The spiral groove 16a is

formed so that both ends are connected so as to intersect on the exterior circumference of

-7



wi nding cylinder 4a. The skirt 4b is integrally formed at a rear of the
line winding cylinder 4a. [0032] As shown in Figure 2, the rotor drive
mechani sm5 has a face gear 11 and a pinion gear 12. The face gear | 1
rotates together with a handle shaft 10 connected to the handle 1. The
pi ni on gear 12 engages the face gear 11. The pinion gear 12 is fornmed in a
barrel shape. A front part of the pinion gear 12 passes through a center of
the rotor 3 and is fixed to the rotor 3 by a nut 13. A center part and a

rear end part of the pinion gear 12 in  an axial direction are rotatably
suppor t ed h&3hafthedyil s Thamozatng ayt 165 ismrevifedt afgadingens(tholeftendgs 51 |
bevel of : 1 | r f: iALon
qenr. 59 PHRERHEERRSD 409 sPuleShALERS) 06, TREcd OBt |l R T
to the pi Madmggesrof12: mountbrgdert 16w godérae psmab tdimaer. witlDo 33)-ccdpoabsshaf t

15 is connected to a.center of _the spool 4 through a dra mechani sm 8, as
shown i n FFGURdn 3¢ aial GBERHa, AEHe RO WERMARARHL 4 OFr IS EHE RUDON 2t t 15

back and &Q#tiBr &RGintBMSce m‘ﬁlg%acﬁﬂlﬁné pael 6€'fdﬁq?5§t£l§ré§ ﬁff@%r% heabhom. Tike

oscillating nmechanism6 includes a screw sha ., a slider 17, an

i nt er medi aha&ft Yedyr 16085 agyjudrihal shadif axtertideg iartbe back| saadifoitle direatipndinbdeadd®@ The
screw shaft .16 ha i,ral, gr e l16a forpmed.on n_exterior_ circunference
of the scPib/RRARP Faie hl healy dib araipryeed B fPRmddaipksils spoatiyelyy

bel ow t hegpesl bosaht The fiohhghFlehf@hllddr MPYRS bbdly 1hgrcRitphsa@ndithirihdreel
directions along the spiral groove 16a. The internediate gear 18 is

fixedly abpdched asanpiriadphicasrd bofly 2he The mosniinthpdrt 1 dwhasprefcalaabiops t wo
i de sh . . di d Llel. haf :
qui de shartpbdt 18 Gl RRARAC AR B oy Db JBARERRTAR bnadilhe RV,

gui de sha igure
gui de sha#it $64 & saibsgntigilbevodviad sectidhe Th axiublige changelneaiesin 2thuls
provi ded between the screw shaft 16 and the internedi ate gear 18. A rear

end of thehapsbavated derils shghtlydess thin atipingssefiae Hea mesrbenéls Picaddingly. The
i nter medi gy gf?ealrin%x?xeﬁl%tai@g ihsnt'agfeﬁnhlygﬁtefi&rbiw.u&%reﬁ&eofr tﬁé Hﬁ% %e'n%‘tﬁr Fgchani sm

5 and engages the pinion gear 12 via a transm sSion nmechani ot “shown) .
The transpigsidenouseltbiniyemi eh ousr theneack tandofiwidgvhaoweéiéat of the
oscl I atl popehal Sitidor o ¥ dffer 1 PR et hbmbs: Mol ot Har tigages S NG

the spiral groove 16a, so as to reciprocate the slider 17 back and forth in the axial direction

via the rotation of the screw shaft 16, The slider 17 is non-rotatably attached to the rear

end of the spool shaft 15. The slider 17 is guided in the back and forth direction by the

two guide shafts 19a.

[0036] As shown in Figure 3, the intermediate gear 18 is provided with a gear main

body 18a, a plurality of gear teeth 18b, a mounting concavity 18c and a connecting

concavity 18d. The connecting concavity 18d engages the connecting part 16d. The

connecting concavity 18d is formed with a smaller diameter at a leading end of the

mounting concavity 18c. The gear teeth 18b are formed in a circumferential direction

along an outer circumference of the gear main body 18a. The mounting cavity 18c is

formed in an inner circumference of the gear main body 18a for the purpose of non-

rotatably mounting the mounting part 16c. The mounting concavity 18c¢ has a circular

cross section and circular dimensions that allow engagement between the mounting

concavity 18¢ and the mounting part 16¢. The mounting concavity 18¢ has a diameter

larger than a diameter of the mounting part 16¢ and slightly larger than a diameter of the



spool 4. [0034] Referring to Figure 3, the screw shaft 16 includes a shaft
body 16b, a mounting part 16c¢c, a connecting part 16d and a nmounting
channel 16e. The spiral groove 16a is formed so that both ends are
connected so as to intersect on the exterior circunference of -7 the shaft
body 16b. The nounting part 16c¢c is provided at a |eading end (the left end
as shown in Figures 2 and 3) of the shaft body 16b. The connecting part
16d is formed at a |eading end of the nounting part 16c and has a small

di anet er g%%%ha non-circul ar cross sectlon in the axial direction. The

mount i ng ¥y hBe ¢ @rpedivgsencaydylidgns frmah Widanat i sh#ReifTer ence of
the mountig B il tﬂﬁﬁ&n&%ldgfeb%ggn @%&A@a&ﬁé}%agngcrb@&on @@éablé.haft body

16b is ac rica in the and forth direction. The
| eadi ng é@ﬁﬁ?ﬂ ear Tendsg mfentblaEZ@tsaa‘nte ioid\O-1i6p dapescsupposdnate bmuﬁﬁmparand

rear wal l respectively, of .t reel bod a. .The front an ar walls of
the reol  BBEpiOReaReY beStitiil i Aot HES Peaiver Byl T Bt BOFRT on of
the reel bathér gt hdhd emﬁeﬁy NAcPas bithEGubias BR') rs@ﬁleﬁé b&hORAe el dS(HR)' n

the axial direction. The connecting part 16 éﬁat the | eading end of theé
mount i ng apdthe liGc Thasing rserblar 2tis alastycaﬂwmﬂaltﬂdos shegegmntmg chaheel 16e nTheng

channel 16e i S..an cha havi n t n

Chi ckness o+ EREm RS REimeP SHME kmtaran iy SRlafisins st Py Rl 20 1 s
installed su@ibe@f&l%maﬁntﬁigf&)ﬂﬂi@fyﬂ%emﬂf ait Bi@stid BELeMEHIS indShiliB B widehe
outward beyond an outer ameter of the nounting channel 16e. [0035] An

i nterior ®fURHBE BT de akzthp srouating sercevitndSerisnerentadot shown) that engages
the awi ol 1UPFRor B Rye Sy fEedCul LA OFRL fublfe Ko Bl e el "
is non-r Obwnag the bbil ached fira rehetsredie liendlcate ﬁdsﬁw&pdfdius sthatiist bail sﬂihﬁrt

lid i ded t.he back d forth_di t by th t
shafts 1040 Sr@dsopcond hHOWAPGh EPGUREORIn VRS bs HEREFEN P 0 The
provi ded %ﬁlﬂ%ﬁngﬁq{elm& ReAYAdR2 or f‘herﬂaﬂa %h {nlll}ﬁgy elgﬁﬁlﬁ%_ﬁoﬁetﬂe]ﬁ%lﬁm

mounti ng concavity 18c and a connecti ng e connecting
concavi t ylii8d tbagaipased Weh cuffiicent forge piarits ojzﬁrlwe@he In this state, when the handle

1 is rotated in the line-winding direction, the rotor 3 is rotated in the line-winding direction
via the rotor drive mechanism 5. The bail arm 44 returns to the line-guiding position via a
bail reverting mechanism (not shown) and the fishing line is wound on the spoot 4. At this
time, the spool 4 is moved back and forth by the oscillating mechanism 6 connected to the
rotor drive mechanism 5 so that the fishing line is evenly taken up. Specifically, the
rotation of the pinion gear 12 of the rotor drive mechanism 5 is transmitted to the
intermediate gear 18 through the transmission mechanism (not shown) of the oscillating
mechanism 6. Whén the intermediate gear 18 is ro'tated,l the screw shaft 16, which is non-
rotatably installed on the intermediate gear 18, is also rotated and the slider 17 is moved in
the back and forth direction. Thus, the spool shaft 15, which is attached to the slider 17, is
moved in the back and forth direction and the spool 4, which is attached to the spool shaft
15, is moved in the back and forth direction.

[0039] Since a flexible ring member 20 is installed between the mounting part 16¢ of
the screw shaft 16 and the mounting concavity 18c¢ of the intermediate gear 18, instability
between the mounting part 16¢ and the mounting concavity 18¢ is prevented because the
mounting part 16c¢ is non-rotatably mounted in the mounting concavity 18c. Therefore,

when the intermediate gear 18 is rotated in conjunction with the rotation of the handle 1,
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connecting concavity 18d is formed with a snmaller dianeter at a | eading end
of the nounting concavity 18c. The gear teeth 18b are formed in a
circunferential direction along an outer circunference of the gear main
body 18a. The nounting cavity 18c is fornmed in an inner circunference of
the gear main body 18a for the purpose of non- rotatably nounting the
nmounting part 16c¢. The nounting concavity 18c has a circular cross section
and circul ar di nmensions that allom/engagenent bet ween the nounting

concavity 18c and the nounti n rt 16c.. The nounting concavi 18c _has a
di amet er 2PAPYEFURHYENVEEN dheiott Sivktiona far%@fﬁlﬁmm lrftgd@eaesaﬁ@dgél %ﬁ%i’y

| arger t h%c?seg'dﬁ@&;o%rat fle etnggposﬁloﬁgef theROdy J8R- léTﬁl% 9 Lt RgcgPNCcavi ty

18d is formed with an el ape cross sectioh and the connecting part
16d i s i nstwabthédopdnge dienhapdlealsbecauizethommns n@urateé)ﬂ[tgbet[v@@ml}e Mbentitigng menber

20 is an el astic ri di spased ent nt.i n ar 6(: and the
nount i ng 88%5\??99&%@%%@%&?%5&‘33%@%% ?éns lagpn 8#1@1 r%?iﬂ? OF2&ynt het i c
rubber thaienlias 28N TREQSrEistib io§su&f*“seﬁ§t101't§ ﬁme Hhber oi(tH@B}mdle 1 by the

st yrene- but adi ene r ubber (SBR) and the I’ ke. e ring nmenb 2071 s

el asti cal fiyhdérmenal | ed in the nounting channel 16e. The out er

circunfer rface nber C cts t he

ci r cunt or SR i PETaRiophl FalhBe e sk e AT Sl bRl 2t
force. Thusulklansicadd bi ddhehiet-neeidréd® lxrﬂi@hlﬁ'tdbﬂgypﬁi bvhﬂeﬁ%agdﬂdsgehﬁalﬁount I ng
concavi ty 18c is %éevent ed. [0038] The functioning and operation of the
spi nni ng~ Pessmes gliffieslér paslachlary ivibe vere el agepionyfing InevERGHt macheugmfin thet

reverts t [ [ t he i and
t he seconP rh-gl Ia!nsd&g%lgﬁ{lg %%8%@2%% ?gp nﬂ_rﬂﬁﬁls st Igé‘;é Wﬁ?‘% t:h ﬁ%ﬁ%%gnc@
cast and theentefrnsdiatagehi ave caidkaeatitbrbd, thdre id mﬂ@mbﬁmmg}éﬂnaﬁturhhﬁ:ohm‘iﬂn@fy ppi ng

the fishin rod T ishing line is then released with sufflclent force
viaits o M%Tﬁn T Ql%qné&aét lrvﬁfsﬁtrﬁ%r%fﬁm present IveppEHhS t he

| i ne-wi nding, aieh?ﬁtcbﬁl%antcﬂ&eﬁ QfeE il% ﬂ&ikﬁl@ﬁﬁh?ﬁerﬂg&atﬁqs ls e BRI the

direction via the rotor drive mechan; sm 5 arm44 returns to the
| i ne- gui dinegnipagspart bie ofithe screwahaft d @wed thengowrsmiganhsmiyride ofiewn) and the
fishing line i

back and FORTHOBYF 961§ dhTRGER G etk ah PP El B froetea ey nd e * M0V

intermediate gear 18 and inaccuracy in concentricity and perpendicularity are eliminated.
SECOND EMBODIMENT

[0041] Referring now to Figure 4, a gear mounting structure in accordance with a
second embodiment will now be explained. In view of the similarity between the first and
second embodiments, the parts of the second embodiment that are identical to the parts of
the first embodiment will be given the same reference numerals as the parts of the first
embodiment. Moreover, the descriptions of the parts of the second embodiment that are
identical to the parts of the first embodiment may be omitted for the sake of brevity.
{0042]  Although the spinning reel oscillating mechanism is used as an example in the
first embodiment, the present invention is also applicable to the level winding mechanism
of dual bearing reels,
[0043] Referring to Figure 4, the second embodiment of the present invention is
applied to a dual bearing reel. The dual bearing reel includes a reel main body 102, a
spool rotating handle 101 and a drag adjusting stay drag 103. The spool rotating handle
101 is disposed on a side of the reel main body 102. The drag adjusting stay drag 103 is
disposed on the same side of the reel main body 102 as the handle 101, Within the reel
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rotor drive mechanism5 so that the fishing line is evenly taken up.
Specifically, the rotation of the pinion gear 12 of the rotor drive
mechanismb5 is transmtted to the internediate gear 18 through the
transm ssi on nmechani sm (not shown) of the oscillating nmechanism6. Wen
the internediate gear 18 is rotated, the screw shaft 16, which is non-
rotatably installed on the internediate gear 18, is also rotated and the
slider 17 is noved in the back and forth direction. Thus, the spool shaft
15, which is %t%gched to the sljder is noved in the back and forth

di rect i on T 0P Beusing SpRreh Hr%wa%c{ a&fe‘&mswgtsa@ces&f@& speplaklft ands, i s

moved in t éa}'ﬁf E‘qu’ﬂv\een tttﬁleghéjrﬁsqﬁ't%mc[l %g]lev% ﬁgMegﬁénl?sl.rﬁ ?6 ﬁ%GrTenber

20 is inst e mount | ng part e SCrew s and
t he nmount |emg1132mmhng tyishidg ok ontvethie rspmlrfﬁéh ﬁu&hgemre h8sear mstrdbi 118ty

bet ween t nti.n rt 16¢c _and the nounti copcayi t S prevented
because t ?ﬁlédﬁ’f}?lﬂ éﬁ%&‘?‘?mﬁ@@a‘?eso%%ﬂglﬂlogﬂ%t %ﬁg?/reﬁgﬁlﬁflblayqynl%‘éﬁj@ mount i ng
concavi t théﬁﬁnwﬂ'@% R Ral fo‘{%edhﬁ@ﬁadd’é € 1”%%%@%&30@‘?@4 aé@tHe%exFe(PR\%cﬁﬁ' in
conjunction with the rotation of the handle 1, " -9 and partlcularly when

t he rot at insbanitolfoe of the scr ew shaft 16 changes as the slider 17

rever ses t t,he end |t|o f the scre

fisher nan??dd’%'ibl e e"%%B& %C g?lé?le%téﬁ?S ﬁé?F&WeSthble @8%%@@% no

i nstabi | i tyideet weehe 'ﬁblﬁngfﬂﬂél%hﬂg 116902 hidinglBe ﬁ@ﬂi@hgtml@ b@qeabtdagmrg%ta 16¢
due to the installation of t | exi ble ring nenber 20. Thus, there is no

| oss of se&ppsil exividirgetian alpre bpseigi dultdfl 6t Ade s s@aﬁ 169 indhedesassialr man.
[0040] In.g cOn “Y@é‘ﬂqhe‘%&% dng%%%te%eﬁm BORN 3R rs%%f&%fﬁ{n%r_‘;i?{o%@ ML%%H?"' ate

gear are “cau k anc hesi ve-anchor e ih ity

whi ch casecreashefirdl § arehoroids supipbfted by bilatpal paeld @ff thy réch ntdebeds20fThe
reciprocating m)ver{ent rrechanl smin the formof _an oscillating nmechanism

of a spi nBFRgGRRsT I Rey weveed Oaﬁéfgmﬁ@i%%ﬂléwr@w&hﬂﬁéﬁé Thegotptigreeiteli at e
gear are EQ&H}&I@”{&Q%%%@HQSH% éc?ev@s}&%ﬁ'ﬁbcﬁ}d ?{ ey éa'i’%?e QhggcankeEi city

and/ or perpendicularity. I'n contrast ruc ure o the present
i nvent i onringeicthiver 12@:&:@@%@11 betwecraal hovatichpared! & vitee sdrewfsheilbb end & ng

menber Zomlo%ntlir?gséo%lc!n% y PleS

the gear member 118 when the mounting part 116¢ is non-
rotatably positioned in the mounting concavity 118¢. The specific configuration of the
screw shaft 116, the gear member 118, and the ring member 120 is identical to the screw
shaft 16, the intermediate gear 18, and the ring member 20 of the first embodiment, and
further description is therefore omitted.

[0045] Since, in this dual bearing reel, the flexible ring member 120 is installed
between the mounting part 116¢ of the screw shaft 116 and the mounting concavity 118c
of the gear member 118, instability between the mounting part 116¢ and ;(he mounting
concavity 118c is prevented. Therefore, when the gear member 118 is rotated in
conjunction with the rotation of the handle 101, and particularly when the rotational torque
of the screw shaft 116 changes as the fishing line guide 117 reverses direction at the end
positions of the screw shaft 116, the fisherman is able to smoothly operate the handle 101
because instability between the mounting concavity 118c¢ and the mounting part 116¢ is
prevented due to the installation of the flexible ring member 120. Thus, there is no loss of

sensitivity in the operation of the handle 101 by the fisherman.
THIRD EMBODIMENT

-171 -



nounting part 16¢c of the screw shaft 16 and the nounting concavity 18c of
the internediate gear 18. Therefore, difficulty in assenbling the screw
shaft 16 and the internediate gear 18 and inaccuracy in concentricity and
perpendicularity are elimnated. SECOND EMBCDI MENT [ 0041] Referring now to
Figure 4, a gear nounting structure in accordance with a second enbodi nment
w Il now be explained. In view of the simlarity between the first and
second enbodi nents, the parts of the second enbodi nent that are identica
to the par f first enbodlnent will be given the sane reference
nurer al s é@&’éﬁe pé?fggnzﬂn%@ FIgRiso, 2iBoRP REE SIS RERTerccordRBeedeER f 1BE] ons

of the pa s of
Che f175r oo ot aa b T oa tisr PHaP S EFBLEE s PR Pat

Al t hough tebdodimiants, tig pagtslof decthirtl atibndinmet tan bemiésicabedhaparamighafipt e in
the first odi e t he present jnvention is applicable to the
evel | w naMRGTRCH A bR R e RS o  BERUE RePE TG to i gure
4, the Se%%@dﬁﬁ@ﬁ@dméﬁvepfthé 8&cRp t%ﬁﬁ%tftﬁéc"]ﬁya@ﬁtdf ek ﬂhi—‘rd caH¥RLIredht i aredual
bearing reel. The dual bearing reel includes a reel main body 102, a spool

rotating identirad tqem rantd o thir fangt endpadimenignay b@/omutaagl fonte sTheolpodly.r ot at i ng

handl e d.on sid f the.re ody 1 The drag

adj usti ng%ngi %ggig?t e?bo%%eﬁﬁég n’(S)Hmt’IP'?eC 12563@ lﬁftaﬁﬂl@ ﬂ?eégilg mai n body
102 as thmdﬁaﬁdbelslﬁimea/\bﬁ Mo kctd¥estagel 6. - ThQndmid PeshiinkO2, Meh@isiting space is
provi ded. The housi ng space has a_spool 104 and a reC|procat|n novenent

nechani smehdgel 16edb gaededyas) shown InEHAFH & ﬁer@harﬁirgrﬁam&éera@%h?eym& nding a
fishing |ing. %Pﬁg%mh nSon%&Jdléz%m fuf L hed {E%ﬁas fle 8&% dgﬁ{@e%f &nbf bod

di sposed WI g Space on ar mai N Bo}éy 102
for trangébtting a rotatlonal force of the handle 101 to the spool 104 and
the Il evel w nding nechanism 1%@%004@&{ The I ev wi ndi ng nmechani sm 106

has a screw shaft 116 and a fi Il? The fishing |ine guide

117 i's forpagi di NGedffof oo hie e 2 B¥ar rﬁ'&ﬁrﬁfn%%%bt’ﬁge ihcBordance with a
fourth embodiment will now be explained. In view of the similarity between the first and
fourth embodiments, the parts of the fourth embodiment that are identical to the parts of
the first embodiment will be given the same reference numerals as the parts of the first
embodiment. Moreover, the descriptions of the parts of the fourth embodiment that are
identical to the parts of the first embodiment may be omitted for the sake of brevity.
[0049] In the first embodiment, the connecting concavity 18d having a non-circular
cross section in the axial direction is formed on the intermediate gear 18 so that the
intermediate gear 18 and the screw shaft 16 are non-rotational when the connecting part
16d engages the connecting concdvity 18d. In the fourth embodiment, the connecting
concavity 18d is omitted and the intermediate gear 18 and the screw shaft 16 are rendered
non-rotational by a baffle washer 321 provided separate from the intermediate gear 18, as
shown in Figure 6.

3T 48

[0050] The terms of degree such as “substantially”, “about” and “approximately” as
used herein mean a reasonable amount of deviation of the modified term such that the end
result is not significantly changed. For example, these terms can be construed as including
a deviation of at least + 5% of the modified term if this deviation would not negate the

meaning of the word it modifies.
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spool axis direction along the screw shaft 116. The screw shaft 116
includes a spiral groove 116a intersecting on an exterior surface of the
screw shaft 116. Both ends of the screw shaft 116 are rotatably supported
by bilateral panels of the reel main body 102. The gear nenber 118 is
nounted on a right end of the screw shaft 116. The rotation of the handle
101 is transmtted to the screw shaft 116 through the gear nenber 118. A
flexible ring nenber 120 is di sposed between a nmounting part 116c of the
screw shaf % 6 and a nnuntin9 concavjty 118c of the gear nenber 118 when
t he mount i[‘flfbﬁ iar t A9 45d hegeindhe Tollomyna Birgetional emahdary#ds 1sar YA GrAtoHg
concavity I J a1 C I ] E 1,116, the
gear nenbg%‘;ﬂll%l:d’ gn Cf§1 ggﬂ#%dr?gal’nel dé%%%?%”?d%%??% 3? glésg&th Egﬁ;sntélra %W shaf t
16, the i directivmdi tres géarto IRyse divdetidms of kb rigvice aipappRI0wnh theheedent Sivention.
enbodi ment,, and  further description.is . therefore omtted 45] Since, in
thi s dual Aﬁé%ﬂi"r@ﬁé@??er{rﬁeasf‘ftg{%ie@)f[%d?sicﬂée %@%@Fntllﬁﬁerit?nishg‘g}gl fed between
the mount iN&pRA relskQe 10k dbNBe SGIiENISHAR thelt&eandvEhfmounting concavity
118c of the gear nenber 118, instability between the nounting part 11 6¢
and the mbUBEi ng Whdaecalyiselected egbadsnprehbersttedn clidren ¢é dhustratttenpreseat gear

menber 118 | s.rotat in__copjuncti i.th the.rotation. of the handle 101,
and parti énlﬂeg??rii _IW@&)?@@ e P*fﬁﬂ%??aﬁ%megrla El%e ar_gflo tglss@?cé%“%%lﬂ Va_ff_gs changes
as the fi sinpes ddd@oditiiceteontkén bewelds dercsh cvﬁﬁbmt%p@&inF FRnet scopshitthons of
the screw shaft 116, the fisherman is able to snmoothly operate the handl e

101 becaiiveniigissglsiiingd in the eppekled glaims uieithrgmetsn Bpviotagome @ectiipns Re
mount i ng r ' . t t. i_ns [ ible
Fing. menpat PRS- BRANER &€ pEidpl Bvdspn b B AR R TP D o
t he handl eotiitheyutgiee bf Kinétrmthe ifkdhRbh EMBIDIVENThe appehded 0146 anRaher ri ng
now to Figure 5, ear. mounti structure in accordance wth third
enbodi menfa4irHenthol e the,sePRG Aelc I snyeRis nof ipnied &9 Hie dsslespd s e
first and third enbodinents, the parts of the third enbodi nent that are
identical to the parts of the first enbodinment will be given the sane
reference nunerals as the parts of the first
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enbodi ment. Mreover, the descriptions of the parts of the third enbodi nent
that are identical to the parts of the first enbodinent may be omtted for
the sake of brevity. [0047] In the first enbodi nent, the nounting channel
16e for installing the ring nenber 20 is fornmed on the screw shaft 16. In
the third enbodi nent, the nounting channel 16e is omtted as shown in
Figure 5. A nounting part 216c for a flexible ring nenber 220 has an outer
dianeter that is the sane as the outer diameter of the shaft body 16b.
FOURTH EMBCODI MENT [0048] Referring nowto Figure 6, a gear nounting
structure in accordance with a fourth enbodinment will now be explained. In
view of tRey hmgug%AHMqugween the first and fourth enbodi nents, the parts
of the fourth enbodinent that are identical to the parts of the first

enbodi mrent wi Il be given the.sane ref&;enge.nqgsrals as tEe &9rts gj t he
first enbodiment. NbEESTRGEIUPEETYALE PR [SGHOGHNE FOVERIEPE VSRR 58 t h
enbodi nent_ that are identical to the parts of the first enbodi nent may be
omitted f&shingeed sRBPESNGr evity. [0049] In the first enbodinment, the
connecting concavity 18d having a non-circular cross section in the axial

direction is fersmed daftbhengrtsbrfrbdintaespgebgrot® sul 2 mauntiepart progdeddt at e
gear 18 and the screw shaft 16 are non-rotational when the connecting part

16d enyages ctidef hoRRACbodQ tieospaal oy vd Bekingd A cldlsing euint bn anbediioent , t he
connecting concavity 18d is omtted and the internedi ate gear 18 and the

screw shaficirepie beRdenedbodi@n-rotational by a baffle washer 321 provided
separate fromthe | nternmedi ate 'gear 18, as shown in Figure 6. [0050] The

ternms of degre C " stantially:, "about" .and " xiyat el y* as
used herein rregtgg‘gr Cr%én 2’8?\%&%&@%@%{ L%?y’aéjv?r%%yoorﬁggr tte %g%n%ndélﬁead term such
that the end esult .is .not.significant]l]y changed. For ex l e, these terns
can be cofEtypsernal dirrctippioge aca@eﬁioaﬂf%wgﬁng? of thidear Byb G HEOHRIN | od
termif this deviation would not negate the nmneaning of the word it

nodi fi es. careavity for non-rotatably mounting the mounting part; and

10 a ring member having an elastic body interposed between the mounting part and

the mounting concavity.

2. The gear mounting structure according to claim 1, wherein
the screw shaft further has a mounting channel at an exterior circumference of the

I5  mounting part for mounting the ring member.

3. The gear mounting structure according to claim I, wherein
the screw shaft further has a connecting part formed at a leading end of the
mounting part and the connecting part has a non-circular cross section, and
20 the gear component further has a connecting concavity for engaging the connecting
part, the connecting concavity has a smaller diameter on a leading end side of the

mounting concavity than a diameter on an opposite end.
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[ 0051] As used herein, the followng 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. [0052] Wile only selected
enbodi ments have been chosen to illustrate the present invention, it wll
be apparent to those skilled in the art fromthis disclosure that various
changes and nodi fications can be nmade herein w thout departing fromthe
scope of the invention as defined in the appended clains. Furthernore, the
f oregoi ng descri pt i dits gefr mowingratudiunesrcsrding radiingl.twhearéie present
invention are provided for illustration only, and not for the purpose of
limting the i nwembimtingasirdefomed voivh 4 becApneosedeitdnbinmm aahd dirbeloh; and
equi val ents. Thus, the scope of the invention is not limted to the

di scl osed emo%é‘fﬁ@ﬁlﬁing conda ity Wb mle® Wik ME14rSrods-sehiBEAM AL P Ghat
structure for a reciprocating novenent nmechanismfor a fishing ree

conpri si ngs . eFﬁﬁﬁ%ﬁﬁﬁﬁé%f@§¥%ﬁ@gﬁ%§ aft body, a spiral groove and a

nmount i ng part” provi f the shaft body, the spiral groove
having a crossing point on an exterior circunference of the shaft body; a
gear conponent having a gear body, a plurality of gear teeth fornmed in a
circunferential direction along an exterior circunference of the gear body,
and a nounti ng3- condagigesr mewntmgritpeien atspidinmieritaingl.tergidunt i ng part; and
10 a ring nmenber having an el astic body interposed between the nounting
part and the feuntg mgnbenioawityan @-rinphe gear nounting structure accordi ng
to claim1, wherein the screw shaft further has a nounting channel at an
exterior circunference of the 15 nmounting part for nmounting the ring
menber .

10 6. The gear mounting structure according to c¢laim I, wherein
the reciprocating movement mechanism of the fishing reel includes an oscillating

mechanism of a spinning reel for moving a spool shaft back and forth.,

7. The gear mounting structure according to claim 1, wherein
15 the reciprocating movement mechanism of the fishing reel includes a level winding

mechanism for evenly winding a fishing line on a spool of the fishing reel.

8. A dual bearing reel comprising:
a reel main body having a housing space;
20 a spool rotatably disposed in the housing space;

a handle disposed on a side of the reel main body to rotate the spool;
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3. The gear nounting structure according to claim11, wherein the screw
shaft further has a connecting part fornmed at a | eading end of the
nounting part and the connecting part has a non-circular cross section, and
20 the gear conponent further has a connecting concavity for engaging the
connecting part, the connecting concavity has a smaller dianeter on a

| eadi ng end side of the nounting concavity than a dianeter on an opposite
end. -14 4. The gear nounting structure according to claim11, wherein the
nmounting part is formed with a circular cross section in an axi al
direction; and 2 EHEIOSHHE PAYCBEROSMEySnimepsied ¢ hepsingcsreessther cross
section and a dianeter that 5 is larger than a dianeter of the shaft body.
5. The geagciprooaitigmyedeniaotineladimgadedil vgndiog cleahanidy foheveslyrwinting frshing
menber includes an Oring. 10 6. The gear nounting structure according to
claim1l, whebegiotht bol:eidpr ocati ng novenent nechani sm of the fishing reel

i ncludes an oscillating nechanismof a spinning reel for noving a spool

shaft back and,fRgt ﬂourﬁing@ﬁ%cﬁ@@éoﬂﬂﬁ'ﬁw f@gtlﬁ?rééé?ﬁddﬁﬁng"‘ﬁ%Q&Hérﬁ%écﬁarlﬁkrﬁ! m 1,

wherein 15 the reciprocating novenent nmechani smof the fishing ree

i ncl udes I Weloll - Is for evenly winding a fishing line on a
spool %f ?ﬁgﬁ%ﬁéﬁ%ﬁ@ﬂ%ggpﬁﬂgﬁﬂiﬂgﬁg} bearing reel conprising: a reel main
body having a housing space, 20. a spool rotatably disposed in.the housing
spate: & handl e di sHOSEY BAEAEinge BRTLREY eI 2hGORV B R & PWRHABPET ( ho

spool; -15 a reciprocating novenent nechanisn1disg;sed in the housing
space, the reciprocati ngroveedieatianeni o€ thedbaly bady. éhespitgl geiong hagakani sm f or
evenly winding fishing line onto the spool; and

crossing point on an exterior circumference of the shaft body,

a gear component having a gear body, a plurality of gear teeth formed in a
10 circumferential direction along an exterior circumference of the
gear body, and a mounting concavity for non-rotatably mounting
the mounting part, and

a ring member having an elastic body interposed between the mounting part

and the mounting concavity.

15
9. The dual bearing reel according to claim 8, wherein
the screw shaft further has a mounting channel at an exterior circumference of the
mounting part for mounting the ring member.
20 10.  The dual bearing reel according to claim 8, wherein

the screw shaft further has a connecting part formed at a leading end of the

mounting part and the connecting part has a non-circular cross section, and
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a gear nmounting structure configured for the reciprocati ng novenent
mechanism 5 the gear nounting structure including a screw shaft having a
shaft body, a spiral groove and a nounting part provided at an end of the
shaft body, the spiral groove having a crossing point on an exterior
circunference of the shaft body, a gear conmponent having a gear body, a
plurality of gear teeth formed in a 10 circunferential direction along an
exterior circunference of the gear body, and a nounting concavity for
non-rotatably nmounting the nounting part, and a ring nenber having an
el astic body i NiegsssseyPyehEEtcr hes hetimesting aetvityades crgrgingsha epmgeting
concavity. 15 9. The dual bearing reel according to claim8, wherein the
screw shafpertf the chmrechas cencapimhaswsmoalbn detimeatr are lexdieg eod side oEtwf er ence of
the nmounting part for nounting the ring nenber. 20 10. The dual bearing
reel accomgivagng GomdadityiBn adigheknol heogsisaweadaf t further has a connecting
part fornmed at a |l eading end of the nounting part and the connecting part
has a non-circular cross section, and -16 the gear conponent further has a
connecting concavity for engaging the connecting part, the connecting
concavity has smaller, di;aneter on a l.eading. epd side of the nounting
concav%ty than%é'dig#%ﬂggh%ﬁnggl%%ﬁ%§¥%ﬂgg%ggu%giﬁﬁm?ﬂ% dual bearing reel
according to claim8, wherein the nountjnq part is fornmed with a circul ar
cross section i BAYHALHS fIEISIGHID & AECUIRHEOFEEHIY BSHEAdITEsH s 24 ned
with a circular cross section and a dianeter that is larger than a
di aneter of thé&eshafntingogpcaviy ig fornEhevidhuabirbardreny seetain aadaatiahelgr thet cl ai m
8, wherein

is larger than a diameter of the shaft body.

10 12. The dual bearing reel according to claim 8, wherein

the ring member includes an O-ring.

13. A spinning reel comprising:
a handle;
15 a reel main body rotatably supporting the handle and having a housing space;
a rotor rotatably supported on a front of the reel main body;
a spool disposed at a front of the rotor so as to be movable;
a reciprocating movement mechanism disposed in the housing space, the
reciprocating mechanism including an oscillating mechanism for uniformly winding
20  fishing line onto the spool by moving the spool; and
a gear mounting structure configured for the reciprocating movement mechanism,

the gear mounting structure including
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the ring menber includes an Oring. 13. A spinning reel conprising: a
handl e; 15 a reel nain body rotatably supporting the handl e and having a
housi ng space; a rotor rotatably supported on a front of the reel main
body; a spool disposed at a front of the rotor so as to be novable; a
reci procating novenent nechani sm di sposed in the housing space, the

reci procating nmechani smincluding an oscillating mechanismfor uniformy
wi nding 20 fishing line onto the spool by noving the spool; and a gear
nmounting structure confi or t he reci procati ng novenent mechani sm
the gear nounting starsﬁf?t"igjal?% WGt bpdy 2 g8 Woé’ﬁéfi’ﬂfﬁﬁiﬂuﬁﬁn%P%aft
body, a spiral groove and a m)untl ng part provi ded at an end of the shaft
body, the spiral groove awvided & angndosiheshpBibady.che siriradgtasve daving a
circunference of the shaft body, a gear conmponent having a gear body, a
plurality of gear teeth feosssind poimtan &b egiciouofameftdnat ofibeattft badal ong an
exterior circunference of the gear body, and a nounting concavity for

non-rotatably mount igngar digpdFRHMAVYE PR bo@NG ;ﬂuzrahf}gofrgeap@etmﬂhaﬂma@

el astic body interposed between the nounting part he nounti ng

concavity. 10 14. The spinnjng..[eeh dﬁg&%rn%&% S0 Gl T B rOARL QI D, L he

screw shaft further has a nounti ng an ex erlor CI rcu erence of

the nrmounting part for munti ri ng.menber. 15. i nni ng reel
according to claimi13, w¥ 1?02@ "f’{éie"’s‘@roé ll%wa‘flm h@?nﬁ%@ Yp ing

part fornmed at a | eading end of the
the mounting part, and

a ring member having an elastic body interposed between the mounting part

and the mounting concavity.

10
14.  The spinning reel according to claim 13, wherein
the screw shaft further has a mounting channel at an exterior circumference of the
mounting part for mounting the ring member.
15 [5. The spinning reel according to claim 13, wherein

the screw shaft further has a connecting part formed at a leading end of the
mounting part and the connecting part has a non-circular cross section, and

the gear component further has a connecting concavity for engaging the connecting
part, the connecting concavity has a smaller diameter on a leading end side of the

20 mounting concavity than a diameter on an opposite end.

16.  The spinning reel according to claim 13, wherein

the mounting part is formed with a circular cross section in an axial direction; and
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mounting part and the connecting part has a non-circular cross section, and
t he gear conponent further has a connecting concavity for engaging the
connecting part, the connecting concavity has a smaller dianeter on a

| eadi ng end side of the 20 nmounting concavity than a dianeter on an
opposite end. 16. The spinning reel according to claim 13, wherein the
mounting part is formed with a circular cross section in an axi al

direction; and -18 the nDunting concavity is fornmed with a circular cross
section and a djameter that s lar ger than a dianeter of the _shaft body.
17. The spi nni igf weemmrggc%ﬁ@ﬂh’gﬁfw avith a sircylperessiectpn ad & diaggetg ey

i ncludes an O-ring. 19
is larger than a diameter of the shaft body.

17. The spinning reel according to claim 13, wherein

5 the ring member includes an O-ring.
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