SPOOL FOR SPI NNI NG REEL CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001]
This application clainms priority under 35 U S.C. 119 to Japanese Patent
Application No. 2008-118674 filed on April 30, 2008. The entire disclosure
of Japanese Patent Application No. 2008-118674 is hereby incorporated
herein by reference. BACKGROUND OF THE I NVENTION Field of the Invention

[ 0002] The present invention generally relates to a spool, and nore
specifically to a spool for a spinning reel to be attached to a
non-circular portion formed on a tip of a spool shaft allowed to nove back
and force but prevented fr9QLaFOHY SFINNINGREEL a reel unit.

Background Information [0003] In a spinning reel, especially in a
front-drag spinni ng CREOSS-RENBREBICICTIORELATED APPLECADIONS on a tip of a
spool shaft for applying the drag force to a spool. More specifically, the

non- ci r culigs01nor t TRR ahPEEdHda T ARk PribelyuiRpaseds 1. des o 1o Ragmest Paedthe
front-drag spinning reel, the spool shaft is allowed to nove back and

forth wit Ux;{&%@@&% FBQZ@SWI%'&'???I&% ﬁgﬂérigg?,%%‘é.e“ﬁﬁg A QMR H@ Wi th

respect to the ree unit. p IS capable of rotating with

br aked by e AR ETihon R 20T oY s hoR? PEB et sfRES™Y Gooa) For

exanpl e, J‘gfpanese Pat ent Application Publication No. JP-A-2000-139286
di scl osesT@“&6%1 for the front-drag spinning reel. According to the

publication, a ball bearing is arranl%ed bet ween a spool shaft and the spool
for BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention generally relates to a spool, and more specifically to a
spool for a spinning reel to be attached to a non-circular portion formed on a tip of a
spool shaft allowed to move back and force but prevented from rotating with respect to
a reel unit.

Background Information

[0003] In a spinning reel, especially in a front-drag spinning reel, a non-circular
portion is formed on a tip of a spool shaft for applying the drag force to a spool.

More specifically, the non-circular portion includes parallely opposed sides.

Regarding the front-drag spinning reel, the spool shaft is allowed to move back and
forth with respect to a reel unit, but is prevented from rotating with respect to the reel
unit.  Also, the spool is capable of rotating with respect to the spool shaft.
Additionally, the spool is configured to be braked by a drag mechanism when a fishing
line is reeled out.

[0004] For example, Japanese Patent Application Publication No.
JP-A-2000-139286 discloses a spool for the front-drag spinning reel.  According to

the publication, a ball bearing is arranged between a spool shaft and the spool for



| snmoothing rotation of the spool in a line-releasing direction when the
drag force is applied to the spool. [0005] Also, the spool for the

spi nning reel conventionally includes a spool unit, a tubular nenber, and
a pair of ball bearings. The tubular nmenber is rotatably attached to a
non-circul ar portion of the spool shaft. The ball bearings are attached to
the tubular nmenber through a predeterm ned space. The ball bearings al so
rotatably support the spool unit. Furthernore, the tubular nmenber is
prevented fromrotating and noving back and forth with respect to the
spool shafstragfhing gratiarf ofzhe epanlime fiper clepene diredtiongvhatgha drpgdpresus ar
portion of the spool shaft. [0006] Wth the configuration, wobble does not
easi | y ocapplibbtowhespddhle spool shaft and the spool unit. Accordingly, the
spool is capable of snoothly rotating when the drag force is applied to
it. [0007]fodwgor diang, e shbel fabenaspififd AREELIRRANGII lnyﬂahd@scem‘ﬁogumﬂt,iaon, t he
tubul ar nenber prOV|ded in the spool Is prevented fromrotating with

respect tQuifig Iﬁageler 8 bair oL Bbam@sl YThé wlde n%‘mml d m@ﬁ%magcﬂea
attached to the tubufar nber. Accordingly, t e spoo IS capab e of

smoot hl y (T neeéh r&?ﬁ fg%xttll%g O?El?eg%)ogf Ehegtl S 'I%%%lah eal ? %gc%%d t0 thlélovvever '

t he spool the pair earlngs
Accordi ngl the s

poar ng | SOrEPEPT bk eb e B %’p%cgrﬁe"l%e% %ﬁle%?eaﬁaa%%lae FUFPR cost of
the spool will be increased wth the pair of ball bearings. SUMVARY OF THE
| NVENT| ONSpiosasihe Apedd it g Fyrthegspnses the @fbllﬂm'énmlaﬁgéhprqvmgtfuoahrqﬁﬁm been
created to solve the above-nentioned problens occurring in the
convent i onad npvatg bask andrerth withreshecetodhe spool shaft by means of a screw member
penetrating the non-circular portion of the spool shaft.
[0006] With the configuration, wobble does not easily occur between the spool
shaft and the spool unit. Accordingly, the spool is capable of smoothly rotating when
the drag force is applied to it.
[0007] According to the above-mentioned conventional configuration, the tubular
member provided in the spool is prevented from rotating with respect to the spool shaft.
Additionally, a pair of ball bearings is attached to the tubular member. Accordingly,
the spool is capable of smoothly rotating when the drag force is applied to the spool.
However, the spool needs the tubular member and the pair of ball bearings.
Accordingly, the spool structure will be complicated. Furthermore, a ball bearing is
generally an expensive part. Therefore, manufacturing cost of the spool will be
increased with the pair of ball bearings.
SUMMARY OF THE INVENTION

[G008] Accordingly, aspects of the present invention have been created to solve the

above-mentioned problems occurring in the conventional practice, and to produce a



2 spool for a spinning reel to prevent wobbling fromeasily occurring

bet ween the spool shaft and the spool unit w thout increasing the cost of
the spool. [0009] According to one aspect of the present invention, the
spool for a spinning reel is attached to a non-circular portion formed on
atip of a spool shaft. The spool shaft is allowed to nove back and forth
but prevented fromrotating with respect to a reel unit. The spool

i ncludes a spool unit and a tubul ar bearing nenber. The spool wunit

i ncl udes a bobbin trunk and a drag accommpdati on part. The bobbin trunk is
capabl e ofSPaRlHér agprianiiggpelig Provest webkling fren easityerccpuhigrivgen thisspeitlag
accommodation part is fornmed on the inner peripheral side of the bobbin

t runk. Thehafllpad)thecpooinodaitbmut pacrtading thapakt «f teé smmotommodat i ng a dr ag
washer. The tubular mnenber rotatably supports the spool unit. The bearing
merber i s [oBaly of Asydriifgitb @ne bgfchof (he@rdiear indentiRMIRIspbS] fof k 8pi@Rthgon the

i nner peripheral side of the bobbin trunk. The bearing nmenber has an

engagement, i . C © | Lh Lhe
erentelial Suchithd 1R LORBIBRHioN Al éididn 10L OLAAGkenAROgo L1 th

non-circular portion of the spoo

to the spagle MLl RIIAUCTRNTo oS 01,19 o MR IRHREL Arpanged on

the inner perip surtrace o 0 run
non-circul ar rt.pf the.spopl shaft. Wth the configuration, the
Synt het | ¢ SRR bAAF SHRPY AEEs 4 Lopk U BHICPRSAPFSTRIPAE R 1 H HesBRdct 1o
t he spool shaft. Additionally, the spool unit and the bearing nenber are
capabl e ofinjtdedudasg bobbindserk dner digedeccqremoprEanatars urFheckobsin rwk Bear i ng
menber and the inner peripheral surface of the bobbin trunk. Accordingly,
t he spool cegrble dswindpryl Bslofig Snoetouhy its poteapenphesyt hThedpegct to the spoo
shaft even when the drag force is applied to the spool while the bobbin
trunk i s auppantédionypattie fa@htedwnahe duiee pedstariinatead f thelbdtae tiahkt h®he

drag accommodation part is capable of accommodating a drag washer. The tubular

member rotatably supports the spool unit.  The bearing member is made of synthetic

resin. The bearing member is arranged on the inner peripheral side of the bobbin

frunk. The bearing member has an engagement hole, and the engagement hole is

non-rotatably engaged with the non-circular portion of the spool shaft.

[0010] When the spool is attached to the spool shaft, the engagement hole of the

bearing member arranged on the inner peripheral surface of the bobbin trunk is

engaged with the non-circular part of the spool shaft. With the configuration, the

synthetic-resin bearing member is prevented from rotating with respect to the spool

shaft. Additionally, the spool unit and the bearing member are capable of rotating

between the outer peripheral surface of the bearing member and the inner peripheral

surface of the bobbin trunk.  Accordingly, the spool unit is capable of smoothly

rotating with respect to the spool shaft even when the drag force is applied to the spool

while the bobbin trunk is supported by the circular outer peripheral surface of the

bearing member. According to the spool, the engagement hole of the synthetic-resin



beari ng nenber. According to the spool, the engagenent hole of the
synthetic-resin 3 tubul ar bearing nenber is engaged with the non-circul ar
potion of the spool shaft. Therefore, it is possible to accurately prevent
the bearing nmenber fromrotating with a sinple structure. Furthernore, it
is possible to prevent wobble fromeasily occurring between the spool
shaft and the bearing nenber w thout cost increase of the spool. [0011]
Accordi ng to anot her aspect of the present invention, the non-circular
portion includes a groove on its outer periphery. The %r oove is arranged in
the circuhpPdpehariae mpmhe is greased wid thorerstiretidttotivert itenspovhehadlr oove i s
dented conpared to the other part of the non-circular portion.
Addi t i onalTherefoteeithepedsibde fweariverately podvediethe earirtgamambgr flomtrotaging withhe
retaining protrusion is configured to be interlocked with the groove. The
retai ni ng spnplerstaciore. | FukbemBste] 1 i AesBNORRERME wobblctront kesilyed@uHRg
protrusion protrudes radially inward. The retaining protrusion forned in
the beari ngwRXIRE spod] siHesdOGK 8dahd RefBer thﬁ&ﬁ‘(;éogﬂﬁ@f% eod“ftﬁ@ﬁio%ﬂloo'
shaft. Therefore, even when the spool 1s renove romthe spool shaft, the
beari ng O I.RS { ed.to the spogl. Accardingly, it
IS possi gﬁg@?g prg\g/gdﬁ?&lgﬁg agﬁgglr%Sﬁgaﬁgrtr%ee?le??ncg%&ﬁgilﬂéqgé%'%%'ﬁggﬁglnd dr oppi ng
fromthe sBotoI .ur&i t. i(’)plZ% Accor%i ng 10 a fjf'ét her aspect of .the present
i nvent i onPOIHE BFGdes LRIOPYHRAMS UL BE ey he T RAERGEFIATHEFS i HEI udes two
circular-arc portions and two straight lines. The circular-arc portions
are conceftiFHaETeiiahAisedion afdhenecrerarporpe Tk Hopxe rdentqd goawpazade
arranged in parallel to each other. The two straight |ines connect both
ends of théecgithepagrofshenpoeir¢warsporitie efddigenally, trobaring nixentemgaged wi t h
the non-circular portion of the spool shaft includes the cross-section
conpr i sedimfudes pattaindig poittugichar Tt ectpididg @ogusiod ivcqdigurafitodler ai ght 1 nes.
Accordingly, it is easy to formthe

interlocked with the groove. The retaining protrusion is formed in the engagement

hote. The retaining protrusion protrudes radially inward, The retaining protrusion
formed in the bearing member is interlocked with the groove formed on the spool shaft.
Therefore, even when the spool is removed from the spool shaft, the bearing member
remains to be attached to the spool shaft. Accordingly, it is possible to prevent the
bearing member from being detached and dropping from the spool unit.

[0012] According to a further aspect of the present invention, the cross-sectional
shape of the engagement hole includes two circular-arc portions and two straight lines.
The circular-arc portions are concentrically opposed to each other. The two straight
lines are arranged in parallel to each other. The two straight lines connect both ends
of the circular-arc portions. The engagement hole to be engaged with the
non-circular portion of the spool shaft includes the cross-section comprised of a pair of
circular-arc portions and a pair of straight lines.  Accordingly, it is easy to form the

non-circular portion and the engagement hole.



non-circul ar portion and the engagenent hole. 4 [0013] According to still a
further aspect of the present invention, the retaining protrusion
protrudes toward the axis of the spool shaft fromat |east a part of one of
the circular-arc portions. The retaining protrusion is fornmed on at | east
a part of one of the pair of circular-arc portions. Accordingly, it is
easy to renove the bearing nenber fromthe spool shaft when it is
necessary to renove the bearing nmenber from the spool shaft for renoving
the rotor fromthe spool shaft. Mre specifically, when the bearing nmenber
is pulled[Polidrd Bkeording tefstil kdugpevispetiaf the prasent swvantvom gherettiniugi on

bends by neans of elasticity of synthetic resin and is accordingly

di sengagegréirgimornt pretrudesaowerd fhlowsisi df thespeas yhdafofrsamd st hparbefsiagf thenber
fromthe spool shaft. Especially, when the retaining protrusion is forned
on a part catulahercqiorGonsar “eGetal@fid pdfsisioh Refdrledionian tapi Lh4rHST Qe JTor e
easily bends. Accordingly, it is easier to renove the bearing nenber from

the spool st ot hiR0k#rdGeeHLNIAL Qi ANaL BRE @SRSGH: B henpr esent

i nvention, in the spool, retaining otrusron 1s rornmed on the inner

per i pher aln AR 8l ANSLSh G 1 STARSHENG AOLS: ok Bl 2,858 phh, 1o

easy to for ere I'ng protrusion protrusion is
Il R NG N T e
those skilled in the art fromthe follow ng detail ed description, which
taken in &¥nheaHag s ihrelied tawasikige tgodwageo! shade thessthining prasfusioned
exanpl e enbodi ments of the present invention. BRI EF DESCRI PTI ON OF THE
DRAW NGS pesisdly Redrsrafichugticioyof yntlieticatdimehd s atcadingg dishigdged from thepart  of
this ori glg?oaclalve. Thus it is easy to remove the bearing member from the spool shaft.

Especially, when the retaining protrusion is formed on a part of the circular-arc

portions, the retaining protrusion more easily bends. Accordingly, it is easier to

remove the bearing member from the spool shaft.

[0014] According to yet another aspect of the present invention, in the spool, the

retaining protrusion is formed on the inner peripheral part of one end of the

engagement hole. In this case, it is easy to form the retaining protrusion because the

retaining protrusion is formed on one end of the bearing member.

[0015] These and other 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, disclosed in preferred example

embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Referring now to the attached drawings which form a part of this original

disclosure:



disclosure: 5 [0017] Fig. 1 is a lateral view of a spinning reel of an
enbodi nent of the present invention; [0018] Fig. 2 is a vertical

cross-sectional view of the spinning reel illustrated in Fig. 1; [0019]
Fig. 3 is a enlarged cross-sectional view of a spool; [0020] Fig. 4 is an
expl oded perspective view for illustrating relations anong a bearing

menber, its surroundi ng nenbers, and a spool shaft; [0021] Fig. 5 is a back
view of the bearing nenber; [0022] Fig. 6 is a cross-sectional view of a
VI -VI section of he beari ng, nenber |IIustrated in Fig 0023] Fig. 7
is an enl aEP@]e?d cr @slé%% lt ALY cyiGvg BN EsbeT B CBpRstiept Oféh% nt; and

[0024] Fig. 8 is an enlarged cross-sectional view of a spool of yet another
enbodi mentveDEPA| LED DESCRI PTI ON OF THE EMBODI MENTS [ 0025] Sel ect ed

enbodi nents of the present invention will now be explained with reference
to the drdaWlds. Fig Qiid & vleeicalppassestctitim! vives ef Skispinacthg melt iflesteated frkim t hi s
di scl osure that the follow ng descriptions of the enbodi nents of the
present inyention are provided for illustration only and not for the
purpose of limting the invention as defined by the appended clains and

their equy U@r?gnt SFig| Q%Lnlagegrcl"dsggeétmnra HelorlQpbbgs- | and 2, a spinning

reel of an enbodi nent of present 1nvention rncludes a reeI unit 2, a
rotor 3, m(ﬁl Spﬁ%l 41s an &%l(gaee%lp speEtwe view for illustrating relations among a

bearing member, its surrounding members, and a spool shaft;
[0021] Fig. 5 is a back view of the bearing member;
[0022] Fig. 6 is a cross-sectional view of a VI-VI section of the bearing member
itlustrated in Fig. 5;
[0023] Fig. 7 is an enlarged cross-sectional view of a spool of another
embodiment; and
[0024] Fig. 8 is an enlarged cross-sectional view of a spool of yet another
embodiment,

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0025] Selected embodiments of the present invention will now be explained with
reference to the drawings. 1t 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.
10026] Referring initially to Figs. 1 and 2, a spinning reel of an embodiment of the
present invention includes a reel unit 2, a rotor 3, and a spool 4.  The reel unit 2
rotatably supports a handle assembly 1. The rotor 3 is configured to wind a fishing

line around the spool 4. The rotor 3 is rotatbly supported at the front part of the reel

6



rotatably supports a handle assenbly 1. The rotor 3 is configured to wind a
fishing line around the spool 4. The rotor 3 is rotatbly supported at the
front part of the reel 6 unit 2. The spool 4 is configured to wind a
fishing line around its outer periphery. The spool 4 is arranged in front
of the rotor 3 for noving back and forth. The handle assenbly | may be
attached to either the left side (see Fig. 1) or the right side of the

reel unit 2. [0027] As illustrated in Figs. 1 and 2, the reel unit 2

i ncl udes a reel .bod a,.alid nber 2h, and a rod attachnment, | eg 2c. The
reel body uﬁﬁ%i' néﬁm Qo a4113§83ﬁ$W§gE%WIH%BSI§Q& £ @roupf ls g PEBRRFTRa i s nmade
of alum numalloy or synthetic resin. The lid nenber 2b is attached to the
reel body T4 sper! Lisvariegy inHeondpétiengiond. forhevirigbackendéortizb The lwodle gur ed
to be detached and re-attached to the reel body 2a. For exanple, the lid
menber 2b absmiiy é nofy & attrichethtoadi they therdefs yide lietciRig.r ©ir the Thte sidechf thd t achnent
| eg 2c extends forward fromthe reel body 2a in an obliquely upward
directionsedl@028] As illustrated in Fig. 2, the reel body 2a has an inner
space. The inner space accommodates a rotor driving mechanism5 and an

osci| | at | omampchant ailisfated TLiO! 8ha O f¥k i FRONABLEM PrdePbathes bl rotor 3
y 1. The oscillation

in conjunction with the rotation of the handl e assenbl

i aning 1| PReR) a0 A, 2RAR BT 00 Tl bl RO I 20 o o1

i 1 gear TACPBNTale HebHEort it e gibrsHED o P Rete sesanche hal ¢ 10
of the handle assenbly 1 is fixed to the main gear shaft | | a. The pinion
gear 12 nESAWST ap isatidghedvig the gredpodn 2a Tyeopeimpiegearing2di s Thelifed in a

member 2b is configured to be detached and re-attached to the reel body 2a.  For

example, the lid member 2b is made of aluminum alloy or synthetic resin.  The rod

attachment leg 2c extends forward from the reel body 2a in an obliquely upward

direction.

[0028] As illustrated in Fig. 2, the reel body 2a has an inner space. The inner

space accommodates a rotor driving mechanism 5 and an oscillation mechanism 6.

The rotor driving mechanism 5 rotates the rotor 3 in conjunction with the rotation of

the handle assembly 1. The oscillation mechanism 6 moves the spool 4 back and

forth for uniformly winding the fishing line around the spool 4.

[0029] As illustrated in Fig. 2, the rotor driving mechanism 5 includes a main gear

11 and a pinion gear 12. The main gear 11 rotates along with a main gear shaft 11a.

A handle shaft 10 of the handle assembly 1 is fixed to the main gear shaft 11a. The

pinion gear 12 meshes with the main gear 11. The pinion gear 12 is formed in a

tubular shape. The pinion gear 12 includes a front portion 12a.  The front portion

12a penetrates the center of the rotor 3, and is fixed to the rotor 3 by means of a nut 13.

Axially intermediate and rear portions of the pinion gear 12 are rotatably supported by



tubul ar shape. The pinion gear 12 includes a front portion 12a. The front
portion 12a penetrates the center of the rotor 3, and is fixed to the
rotor 3 by neans of a nut 13. Axially internediate and rear portions of
the pinion gear 12 are rotatably supported by 7 the reel body 2a through a
pai r of bearings 14a and 14b. The bearings 14a and 14b are attached to the
reel body 2a through a predeterm ned space. [0030] The spool 4 is coupled
to the tip of a spool shaft 15 through a drag mechanism 60. The

oscillatiopn mechanism6 is configured to nove fhe spqol shaft 1 ack and
forth for tﬂmﬁeﬁgmﬂh@ %%‘&H% APHHOL PR SERAGRIGAT o 1 e?ﬁ’égsslgf@cﬂngslﬁgft 15,
The oscillation nechanism6 includes a spiral shaft 21, a slider 22, and
an i nt er meAd¢ attachgé i thezgel by 26 phrengh 8 prddetepmitied sapgcanged bel ow and in
parallel to the spool shaft 15. The slider 22 is configured to nove back
and forth [A08Hg t Abe spial dlis shafled @the Tihefianpesinsbditdisehgpagh a2Bad s secured to
the tip of the spiral shaft 21. The rear end of the spool shaft 15 is

non- r ot at andchasiedsed The dsblatibh dRchadsm Bhe comigireed mbee @eapod3hafiashes
with the pinion gear 12. [0031] The spool shaft 15 penetrates the center of

t he pini omageand fRth f%hﬁqugﬁgtcehb lsad dionin B hand &iﬂec@io_ﬁ% iy %ggfr g%gt mrhzmol

shaft 15 back and forth i he I nterior of the pinion

et edi L 8uRR0 1D B 3R0R'e SR Ly 3 FHBPOT LES Y B BEAL L0G. 10

while the rear portron o _ i's “suppor ner
Cpo0| ShaP?: 18"FSPESSABN Q! oF SrTERE R et WP ls FhERBOShaPal 1di 1 4BE1 on,
The bearing 16 is attached to the interior of the nut 13. El ectrol ess
ni ckel ( NiSﬁdWa?tlﬁ fenfigurg i meye beck and fetih plang the spitfshafpddl Shaft 15 for
preventing the spool shaft 15 frombiting into the pinion gear 12 when the
spool shafnterrBedine gsakicie sended trthh tinhifltee sretabshale? . riatcangndwiithe t he
Pron spool shaft 15 is non-rotatably secured to the slider 22. The intermediate gear 23

meshes with the pinion gear 12.

[0031] The spool shaft 15 penetrates the center of the pinion gear 12.  The

oscillation mechanism 6 reciprocates the spool shaft 15 back and forth in the interior of

the pinion gear 12.  The intermediate portion of the spool shaft 15 is supported by a

bearing 16 while the rear portion of the spool shaft 15 is supported by the inner

peripheral surface of the rear portion of the pinion gear 12, Thus, the spool shaft 15

is capable of rotating and moving in the axial direction. The bearing 16 is attached to

the interior of the nut 13.  Electroless nickel (Ni) plating is applied to the surface of

the spool shaft 15 for preventing the spool shaft 15 from biting into the pinion gear 12

when the spool shaft 15 moves back and forth while relatively rotating with the pinion

gear 12.

[0032] As illustrated in Fig. 4, a non-circular section 15a and male threaded

portions 15b are formed on the tip (i.c., front end) of the spool shaft 15. The

non-circular portion 15a has parallel sides, and prevents rotation of the spool shaft 15



gear 12. [0032] As illustrated in Fig. 4, a non-circular section 15a and
mal e threaded portions 15b are fornmed on the tip (i.e., front end) of the
spool shaft 15. The non-circular portion 15a has parallel sides, and
prevents rotation of the spool shaft 15 8 when the spool shaft 15 is
inserted into a bearing nmenber 8 (to be discussed later). The nale

t hreaded portions 15b regulate the drag force. The non-circular portion 15a
has an substantially oblong cross section. The cross section is nmade up of

a pair of posed cifrcular-arc partions and a pair, o arall st rai ght

i bes. addtienRg s shH 46 paS B b Brar Bl it by PRGrE R ne base
end of the_non-circular portion 15a. Thus the groove 15c is dented from
the ot her Purhalgthrepdedspnstipnsshdriegulste the degsviorngs | Fheinpnwirerlar pertion 1fpg. 4,
seen fromthe cross-section of the non-circular portion 15a, dianeter of
t he opposéus éh setitantiajyoblagsras setteongr diverdSeect®onsk ingldelup aglalrert t han
that of the other circular portions of the non-circular portion 15a.

However, tdpposdddfifeubli-ard petioppasedipgacbpdrellelstanihghhed. i neRli@dnallgea ci rcul ar
portion 15c is the sanme as the other straight |ines of the non-circular

portion 1530w 15RUSEiraeRRI&H200 fARIHIE BE bhs: er@t&f?ﬁgﬁ&-&?cmepo%ﬁ&?h sghaft

15. The sound generation nenber 86 forns a part o after-nentioned drag

sound genefat hpé(;%rgtsﬁbm %r@gﬁéd o @ﬁﬁﬂ%@@%&g@?@g@ B8 AL §,Ahhgghed to

the front side e sound genera usting a position
o o0 SRl 200 Sk G S EELL B LORSEh ey sovndpeeral lon
engagenent, hol e 86a. The engagenent, hole 86a is engaged wth the
non- ci r culdAneeef th#,opepsed ?H‘ét%éh@%@%ﬁaﬁ the greovegdaciisslightrsmaller thas tlapt
shape. The sound generation nenber 86 al so has a function of generating
the drag Pbiheeothsr circular portions of the non-circular portion 15a.  However, the width of
the opposed parallel straight lines of the circular portion 15¢ is the same as the other
straight lines of the non-circular portion 15a. A sound generation member 86 is
attached to the spool shaft 15. The sound generation member 86 forms a part of an
after-mentioned drag sound generation mechanism 85. Three adjustment washers 88
are attached to the front side of the sound generation member 86 for adjusting a
position of the spool 4 in a spool shaft direction.
[0033] The sound generation member 86 is made of metal. The sound generation
member 86 includes am engagement hole 86a.  The engagement hole 86a is engaged
with the non-circular portion 15a. The engagement hole 86a is formed in a slot shape.
The sound generation member 86 also has a function of generating the drag force by
regulating backward movement of the spool 4. The adjustment washers 88 are made
of synthetic resin with elasticity. Each of the adjustment washers 88 includes an
engagement hole 88a. The engagement hole 88a is engaged with the groove 15¢.

The engagement hole 88a is formed in a slot shape.  Accordingly, the adjustment

washers 88 are not easily detached from the groove 15c.



regul ati ng backward novenent of the spool 4. The adjustnment washers 88 are
made of synthetic resin with elasticity. Each of the adjustnent washers 88
i ncl udes an engagenent hol e 88a. The engagenent hole 88a is engaged with
the groove 15c. The engagenent hole 88a is fornmed in a slot shape.
Accordingly, the adjustnment washers 88 are not easily detached fromthe
groove 15c. 9 [0034] As illustrated in Fig. 2, the rotor 3 includes a
tubul ar coupling part 30, a rotor body 33, and a bail arm 34. The rotor
body 33 iggludes a first rotor aim31 and a second rotor_arm 32. The first

and secondWtlor asddudmtcdiy Hp Zithe T&quéin’@éﬂldl%ﬁ abafar copplingepaoilbiai ng part
30. The first and second rotor arnms 31 and 32 are opposed to each other.
The bai |l apter 8ady 83 andachraldartmo34. hel regotn bodd 3 38cludise fivai foteramn3yl drst
configured to be flipped between a |ine-w nding position and a

| i ne-r el easiengndo@sdrtdrori2. Fite fexteayl secotd@tdrairms 3Dady 333rd sramde [aéral
alum num all oy or synthetic resin. The coupling part 30 and the first and

second rOtt@lthoaddTF11§%E§@GO32Tﬁé Erdt Rh@ SRl Yoo bR Agnd ﬁ@rero%b%cdh@dy 33.
Spool Structure [0035] As illustrated in Fig. 2, the spool i s arranged

bet ween t he.f bihst. rﬂ{e%cfu%m %431% Achdahs tﬁ(fl%?é]‘qao dQk]r ?’@@bg& a% 4he rotor 3.

The spool 4 1s attache non-circu |on orrre on the tip

f th 54th d I d
Fia s, rRaaBuel oty AR ae BB e an%ba R HERBRR BT The
is attac %%fzgﬁgggis gﬁﬁﬁunlt 7. 00351 The. spogl unit 7
[

bearlng er 8
i ncl udes a °hGHBIMe: theARtor 5O frupballoy qrrsgptietis resilge P ti on 7c,

and a drag accommodati on portion 7d. The bobbin trunk 7a is provided for
wi ndi ng a cPrRlHigmRprt 3hendathe dinet and seenmdaptosermphéayd 3Fere infesnglyelormpé as

the rotor body 33.

Spool Structure

[0035] As illustrated in Fig. 2, the spool 4 is arranged between the first rotor arm
31 and the second rotor arm 32 of the rotor 3. The spool 4 is attached to the
non-circular portion 15a formed on the tip of the spool shaft 15 through the drag
mechanism 60.  As ilflustrated in Fig, 3, the spool 4 includes a spool unit 7 and a
bearing member 8. The bearing member § is attached to the spool unit 7.

[0036] The spool unit 7 includes a bobbin trunk 7a, a skirt portion 7b, a front
flange portion 7¢, and a drag accommodation portion 7d.  The bobbin trunk 7a is
provided for winding a fishing line around its outer periphery. For example, the
bobbin trunk 7a is made of aluminum alloy. The skirt portion 7b is integrally formed
with the bobbin trunk 7a, and extends from the rear end of the bobbin trunk 7a. The
front flange portion 7¢ is integrally formed with the bobbin trunk 7a, and extends from
the front end of the bobbin trunk 7a.  The drag accommodation portion 7d is formed
on the inner peripheral side of the bobbin trunk 7a. The drag mechanism 60 is

attached to the drag accommodation portion 7.
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bobbin trunk 7a is made of alum numalloy. The skirt portion 7b is
integrally formed wth the bobbin trunk 7a, and extends fromthe rear end
of the bobbin trunk 7a. The front flange portion 7c is integrally forned
wi th the bobbin trunk 7a, and extends from the front end of the bobbin
trunk 7a. The drag accommodati on portion 7d is forned on the inner

peri pheral side of the bobbin trunk 7a. The drag nechanism 60 is attached
to the drag accommodation portion 7. 10 [0037] The bobbin trunk 7a is a
cyllndrlcal nmenber. The outer peripheral surface of the bobbin trunk 7a is
paral l el t1803He spBebolinafunk§a istheyibsiisphmembak 7iciovwérpeegheral gtiae ar
portion 7e, a disk-shaped support wall 7f, and a tubular shaft support
portion T)@Iheﬂbdﬁbﬁhirw T4 iseparallehvouthet sam@uahdftﬂl‘ie fTubbbblrin ponki7emctedesThe
support wall 7f is integrally formed with the inner peripheral surface of

the tubul artupgat p&tiod Ge, aldiek-shdprlisupptppaall 7pamtdiaanbulgr sisff@ppedpoenicnhe
i nner peripheral side of the support wall 7f. The bearing nenber 8 is

rotatably 7gtt @Pﬁ'ﬁﬂnérﬁné ﬁ%d}faearromrﬂhewmrp%% REE thetéagp&wam 7f34ppor t

portion 7g. [0038] The skirt portion 7b includes a rear ange portion 7h

and a cyl 'nﬂgéﬂaﬁ?'f?mi’e%% the 1@&}@&;}98&{ sluLlfa%Q 3[16&18 por ‘3}9' %hy ext ends

fromthe ba rrca |on is forned
in a tubul shape and e war d fro per f the
rear 11 angRbOHLGPOMOn %@%Bﬁﬁb AR PSpherl pREoF @’F&PP%P 'Sl Ranged on
the inner _side of the cylindrical gortlon 7i. The  cylindrical portlon 7i
has a charfé rbéérl%aw&mézﬁr Yrsoeiasablx adsdned o herianerner r@herél suyracy of theshafts) j t s
7/mare formed within the annular groove 7k, and are arranged at
pr edet er niseprdri prrien s in the circunferential direction of the annul ar
groove 7k. [0039] In the present enbodi nent, the front flange portion 7c
i s integr@d3g]f ormedskirt portion 7b includes a rear flange portion 7h and a cylindrical

portion 7i. The rear flange portion 7h radially extends from the back of the bobbin

trunk 7a. The cylindrical portion 7i is formed in a tubular shape and extends

backward from the outer periphery of the rear flange portion 7h.  The coupling part

30 of the rotor 3 is arranged on the inner side of the cylindrical portion 7i.  The

cylindrical portion 71 has a chamfered annular groove 7k and a plurality of slits 7m.

The slits 7m are formed within the annular groove 7k, and are arranged at

predetermined intervals in the circumferential direction of the annular groove 7k.

[0039] In the present embodiment, the front flange portion 7¢ is integrally formed

with the bobbin trunk 7a. However, the front flange portion 7c¢ may be separated

from the bobbin trunk 7a. In this case, the front flange portion 7¢ may be bolted to

the bobbin trunk 7a or may be fixed to the bobbin trunk 7a by means of a flange

fixation member for fixing the front flange portion 7c¢ to the bobbin trunk 7a.

[0040] The drag accommodation portion 7d is formed in the interior of the bobbin

trunk 7a. More specifically, the drag accommeodation portion 7d is formed in front of
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wi th the bobbin trunk 7a. However, the front flange portion 7c may be
separated fromthe bobbin trunk 7a. In this case, the front flange portion
7c may be bolted to the bobbin trunk 7a or may be fixed to the bobbin
trunk 7a by neans of a flange fixation nmenber for fixing the front flange
portion 7c to the bobbin trunk 7a. [0040] The drag accommodati on portion 7d
is formed in the interior of the bobbin trunk 7a. Mdre specifically, the
drag accommodation portion 7d is forned in front of 1] the support wall

7f. The drag accommudation portion 7d is circularly dented. The drag
accomuodathenpertyah’7d Thsirasaccepumedasan pegian Keiswabwirdy densg. 7&he [ 0041]
The drag accommobdati on portion 7d acconmopdates an after-nentioned friction
part 62 ofdrageccdmagpdatiohanitiom BOnanbe separaied fioorthe PhisbidtagkZecommodat i on
portion 7d has a plurality of (e.g., twd) interlocking grooves 7j on its

i nner peri[phEral Thedfagcecom®datidrefdriok 70 dc@PQ¥&fesy in at@-Aédtnged at
predetermned intervals in the circunferential direction of the drag

aCCOfTTTDdatﬂz@tEbrpl%{ b20f thd-dr Ebaﬁlléc}%nstnﬁ‘@o int 1% BRERSEKT MY QF 4PO0MRS §mhloddfen @
non- C|rcular .g., rectangular) cross section. [0042] "As illustrated in

Fi t I

bear ng ng néﬂﬁm: mfﬁhﬁﬂ&”ﬁf‘@% tfvo %j%%éf?ﬁﬁ’ %O%st*aﬁo‘t‘lffﬂ.rlgo%?@?‘?hﬁ‘ﬁ‘e
roperty, Nhi nes and el astici ace esi.n

oot ai ot e TogaaR hgthe afiss 2 i hSid & e RlRRagnts B hybe the
beari ng nmepber 8 |??Iudes an__engagenent hole 8a. The engagepent hol e 8a

i ncl udes &TwBEraHial dIrFsHosmiche i eBAseommphatiahppitierdt Ratheoldhe| s

non-rotatably engaged with the non-circular portion 15a of the spool shaft
15. Axi al inteegkinggropkies Hidws amgnradieblr (8g), sectangstaantrosd degtiethe sane as  t hat
of the shaft support portion 7g of the bobbin trunk 7a. The bearing nmenber
8 is arr@yged onAs lkstrarenn pegsi pihes ahe degenomeinber & kafotmsdippotubuperti on
7g9. The bearing

shape. The bearing member 8 is made of synthetic resin with high tribological

property, high-hardness, and elasticity (e.g., polyacetal resin). Accordingly, the

bearing member 8 functions as a sliding bearing. The bearing member 8 includes an

engagement hole 8a. The engagement hole 8a includes a substantially oblong shape.

The engagement hole 8a is non-rotatably engaged with the non-circular portion 15a of

the spool shaft [5. Axial length of the bearing member 8 is substantially the same as

that of the shaft support portion 7g of the bobbin trunk 7a. The bearing member 8 is

arranged on the inner peripheral side of the shaft support portion 7g.  The bearing

member 8 rotatably supports the spool unit 7. The cross-sectional shape of the

engagement hole 8a is approximately the same as that of the non-circular portion 15a.

The cross section of the engagement hole 8a is made of two opposed circular-arc

portions 8c and two straight lines 8d. The circular portions 8c are concentrically

arranged.  The lines 8d connect both ends of the circular portions 8. Furthermore,

the bearing member 8 includes retaining protrusions 8b.  The retaining protrusions 8b

are formed in the engagement hole 8a and protrude inwardly in the radial direction.
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menber 8 rotatably supports the spool unit 7. The cross-sectional shape of
the engagenent hole 8a is approximately the sane as that of the
non-circul ar portion 15a. The cross section of the engagenent hole 8a is
made of two opposed circular-arc portions 8c and two straight |ines 8d.
The circular portions Sc are concentrically arranged. The |ines 8d connect
both ends of the circular portions 8c. Furthernore, the bearing nenber 8

i ncl udes retaining protrusions 8b. The retaining protrusions 8b are forned
in the engagenent hole 8a and protrude inwardly in the radial direction. 12
The r et ai nibggcisivng potupiengBb arccondaricgue dd intetprkef by the @keayenil 6 t he
grooves 15c. More specifically, the retaining protrusions 8b are fornmed on
t he rear éoresbetifieallisipagmeng photusicBa Spiareformat ohhize menewt ofthet of the
circular-arc portions 8c) and are perpendicular to and extend towards an

axis X of chiseafepoholel¥afi.c. 15.thf 0&Ha] pathenht becipogk pdriidhsaic) ached to the
spool shaft 15, the engagenent hole 8a of the bearing nenber 8, which is

arranged 9@qkﬁ%chﬁ9ﬁfmﬁﬁé&&ﬂﬁb@hmﬁ%&&éﬁﬁxQﬁﬂkﬂ%popﬁﬁﬁﬁﬁ.trunk 7a, is
engaged with substantially the entire outer peripheral surface of the

non-cir cul 4392 tH8i, Jd?easlaogéﬂ B {]t?ar%gésép té)ctﬁq'e"t‘s‘%é&{ ey B,Ctpé gﬁ%%e%%g{ hdlgsgenber 8

is preve fromrotatirng w the spoo
Si mul t aneouys| however,, _the. spool wuni,t 7 and the. bearing nmenher 8 are
capabl o of! TR UseRG TsGLiRE B LI o grerbed e np e peraier e HE bear | ng
menber 8 and the inner peripheral surface of the bobbin trunk 7a.
ConsequenPPYindek anisengreedgyisysybsiangally themptireenteoperpdemh switace ofihs | e t he
bobbin trunk 7a is supported by the circul ar-shaped outer peripheral
surface obncheulbepeiting 1hanbés agesulthtesyyothictiondsin Fearivgganesbyfost hly wit h
respect to the spool shaft 15. [0044] According to the present enbodi nent,
t he engagenmehteli dtoen Baathrfg Whie respect to the spool shaft 15.  Simultaneously, however,

the spool unit 7 and the bearing member 8 are capable of rotating between the outer

peripheral surface of the bearing member 8 and the inner peripheral surface of the

bobbin trunk 7a. Consequently, even when the drag force is applied to the spool 4

while the bobbin trunk 7a is supported by the circular-shaped outer peripheral surface

of the bearing member &, the spool unit 7 rotates smoothly with respect to the spool

shaft 15.

[0044] According to the present embodiment, the engagement hole 8a of the

bearing member 8 is engaged with the non-circular portion 15a of the spool shaft 15.

Therefore, it is possible to accurately prevent the bearing member 8 from rotating with

a simple structure. Furthermore, it is possible to prevent wobbling from occurring

between the spool shaft 15 and the bearing member 8 without increasing the cost of the

spool.

Drag Structure

[0045] As illustrated in Fig. 3, the drag mechanism 60 applies the drag force to the

spool 4 by braking rotation of the spool 4 in the line-releasing direction. The drag
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bearing nenber 8 is engaged with the non-circular portion 15a of the spool
shaft 15. Therefore, it is possible to accurately prevent the bearing
menber 8 fromrotating with a sinple structure. Furthernore, it is

possi ble to prevent wobbling fromoccurring between the spool shaft 15 and
t he bearing nmenber 8 wi thout increasing the cost of the spool. Drag
Structure [0045] As illustrated in Fig. 3, the drag nechani sm 60 applies
the drag force to the spool 4 by braking rotation of the spool 4 in the

|l ine-rel easing direction. The drag 13 nmechani sm. 60 includes _a drag knob
assenbl y 6é1echapismsG) iggludps pdiog koob agsemblng ! dhadictiomuidt e ddd His BAS mechani sm
85. The drag knob assenbly 61 is manual ly operated by an angler for

regul at i ngotkeeheaajiohonewdanithmels. r i Otd drag part asemblyct ludeganunl g epetated

washers 62a to 62c. The drag washers 62a to 62c are pressed toward the
spool 4 byy dnhemgtht dgr depalhtings derdohy fdrde. dhid ftivdon pag 6P diicteddsghreeglidgat ed
accordingly. The drag sound generation nechanism 85 is configured to

gener at e SRS cohencidie Tealad Oasifers b3 R 86 pic0sddnewarogk sfool[40846] The
drag knob assenbly 61 includes a knob part 63, a sealing nenber 64, and a

knob soun kat.i i i 4l i ‘ he knob
bare g hEmARIAbh ACHRENAN AE Ry thycsl IBhatd Robiiteld, OUIfd aref 1
menber 67 is ., capabl e of ,rel atj.vel otating with the fi,rst nber 66. The
Coal ng. mshing SaRih o len B Rl B L Bl B S e TR R s 4 o
a gap between the first nber 66 and the second nenber 67. The knob sound

gener at i of® RAUEALS B55Pe0kbnfi gured to generate sounds by the rel ative

rotation of the first menber 66 and the second nenber 67.
[0046] The drag knob assembly 61 includes a knob part 63, a sealing member 64,

and a knob sound generation mechanism (not illustrated in the figure). The knob part
63 includes a first member 66 and a second member 67. The second member 67 is
capable of relatively rotating with the first member 66. The sealing member 64 seals
a gap between the knob part 63 and the spool 4 and a gap between the first member 66
and the second member 67. The knob sound generation mechanism is configured to
generate sounds by the relative rotation of the first member 66 and the second member
67.

{0047] The first member 66 is a tubular member with a brim and made of synthetic
resin. The first member 66 includes a ring-shaped brim portion 66a and a cylindrical
portion 66b.  Diameter of the cylindrical portion 66b is smaller than that of the brim
portion 66a. The first member 66 is attached to the spool shaft 15. The first
member 66 1s prevented from rotating but is allowed to move in the axial direction.

A single or plurality of sound generation recesses 69 are formed on the front end
surface of the brim portion 66a. The sound generation recesses 69 make up a part of

the knob sound generation mechanism.
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[0047] The first menber 66 is a tubular nenber with a brimand nmade of
synthetic resin. The first nmenber 66 includes a ring-shaped brimportion
66a and a cylindrical portion 66b. Diameter of the cylindrical portion 66b
is smaller than that of the brim portion 66a. The first nmenber 66 is
attached to the spool shaft 15. The first nenber 66 is prevented from
rotating but is allowed to nove in the axial direction. A single or
plurality of sound generation recesses 69 are forned on the front end

surface of brimportion 66a. The sound generation recesses 69 ke up a
part of tiﬂé‘pﬁjnob%&@ﬂ%ggﬁgﬁ%?dalelf%cgr%ﬁﬁnitﬁé is PANEQHUBF *W‘é’m‘*%aygﬁaped
interlocking slot 66¢c is forned in the inner periphery of the cylindrical
porti on 66ke cythdticatrtioekithg Breontespeking sty 9oe it ranaitgialdngagesedwiith  t he
non-circul ar portion 15a of the spool shaft 15. An annul ar groove 66d is
formed orthe hen-cutidar (petiophdr of the upddcbaidfl St hanaphiladpicoat 6pdist fooned6b. The
annul ar groove 66d is arranged to match with the rear part (i.e., an

af t er - nentonahedutanpat phier4d 6 OtEdesifaRe c@dRl)icall pdriién 868, achipeainup@rsiécmr of the
seal i ng nenber 64. Thus, the annular protrusion 64a is interlocked with the

annul ar  g15@@V¥€abed IVl @alite R S fRCE e Ohin Ler neYhibidr drGalar Brﬁft;ds% 66b
abuts on the drag washer 62a of the friction part 62. [0049] The second

renet 7 i BERERE gl DR Pl RENGEp T TR JEIRET 7 '

capable o W second nenber 67 is
Cubul ar SRATB MR d U PG E RBT P BEOHENBer B 67 BEVBFERE! B m
portion 66a. The second  nenber 67 includes a knob nenber 71, a nut nenber
72, and ac¥piqrifgl pestipe PO sbuts pRdhédagvasher 62apfitke Hatigamat @2 the knob
menber 71. The nut menber 72 is prevented fromrotating but is allowed to
move in tHeO48%i al Tl sesond membThe? muepposed to the first member 66. The second

member 67 is capable of rotating with the first member 66. The second member 67 is

screwed onto the spool shaft 15.  The second member 67 is formed in a tubular shape

and extends toward the first member 66 to cover the brim portion 66a. The second

member 67 includes a knob member 71, a nut member 72, and a spring member 73.

The nut member 72 is attached to the knob member 71. The nut member 72 is

prevented from rotating but is allowed to move in the axial direction. The nut

member 72 is screwed onto the spool shaft 15.  The spring member 73 is a spring coil.

The spring member 73 is arranged between the nut member 72 and the first member 66

while being compressed.

[0050] The knob member 71 includes a knob body 75 and an operation knob 76.

The knob body 75 has a tubular shape and made of synthetic resin.  The operation

knob 76 is fixed to the front surface of the knob body 75 along the radial direction.

The operation knob 76 is made of metal.

[0051] The nut member 72 is screwed onto the male threaded portions 15b formed

on the outer peripheral surface of the tip of the spool shaft 15, The nut member 72 is
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menber 72 is screwed onto the spool shaft 15. The spring nenber 73 is a
spring coil. The spring nenber 73 is arranged between the nut nenber 72
and the first nenber 66 while being conpressed. [0050] The knob nenber 71
i ncl udes a knob body 75 and an operation knob 76. The knob body 75 has a
tubul ar shape and nmade of synthetic resin. The operation knob 76 is fixed
to the front surface of the knob body 75 along the radial direction. The
operation knob 76 is nade of nmetal. [0051] The nut menber 72 is screwed
onto the mal ¢ threaded portions 15b forped on the outer peripheral .surface
of Che ti FOBREHA L OBMOS e SPTas b ohas hebarcips Wi bR GRE  o
conpress the spring nenber 73 in conjunction wth rotation of the knob
body 75. BEAYdranppiecxampde, jig nytanereber7?2 is ¢ hexgopaoial nut. [0052] The
seal ing nenber 64 is a di sk-shaped nenber made of synthetic rubber. The
seal i ng nmebd®] 64Thssatingnyathdéthieediskhsbapaineempermphesialyntutit acdeof t he
front flange portion 7c of the spool 4 and the outer peripheral surface of

t he cyli ndhesadlingpaéhbarb46ilarahgddistivkesthe iR Qerifitorallnefaseaf thagromenber 64
i ncl udes an annul ar protrusion 64a on its inner peripheral surface. The

annul ar prfmhg@men G4 ke spobf £hP UM JRphliel ARRKE BF 11 QOUEiEHd.
Addi tionally, the annul ar nenber 64 makes contact wth thé attachnent

surface ol ke GYlHl KEFl AL KA 6D.aRM, LIS ES3: S00ieSHLAGR Of the

knob body ernore, e annu por s outward in the
radi al direction and ngﬁes coniﬁct W t.h thﬁlinner@pergghergl surface of the
f r ont fIQH%HmBWr AR HEIDNGRReTIPRGIELS i oM PHFARHY RIAKETER ©B% Bt r usi on 64a
is formed,in_an _S-shape. According%y, t he sealing nenber 64 sinultaneously
seal s a gipetetreanth the angdaotroavened.t naddiiarplndls assksBomieT 64Makss gap
between the first nenber 66 and the

contact with the attachment surface of the cylindrical portion 66b and the rear end

surface of the knob body 75.  Furthermore, the annular portion 64a extends outward

in the radial direction and makes contact with the inner peripheral surface of the front

flange portion 7c.  The cross section of the annular protrusion 64a is formed in an

S-shape. Accordingly, the sealing member 64 simultaneously seals a gap between the

spool 4 and the drag knob assembly 61 and a gap between the first member 66 and the

second member 67.

[0053] As described above, the friction part 62 is attached to the drag

accommodation portion 7d. The drag washer 62a is a disk member made of metal.

As illustrated in Fig. 3, the drag washer 62a makes contact with the first member 66

and is engaged with the non-circular portion 15¢ of the spool shaft 15. The drag

washer 62a is prevented from rotating with respect to the spool shaft 15. The drag

washer 62b is a disk member made of metal and is engaged with the interlocking

groove 7] formed on the drag accommodation portion 7d of the spool 4. Thus the drag

washer 62b is capable of rotating integrally with the spool 4. The drag washer 62¢ is

a disk member made of metal. Just like the drag washer 62a, the drag washer 62¢ 1s
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second nmenber 67. [0053] As described above, the friction part 62 is
attached to the drag accommodation portion 7d. The drag washer 62a is a

di sk nmenber nade of metal. As illustrated in Fig. 3, the drag washer 62a
makes contact with the first menber 66 and is engaged wth the

non-circul ar portion 15c of the spool shaft 15. The drag washer 62a is
prevented fromrotating with respect to the spool shaft 15. The drag

washer 62b is a disk nmenber nade of nmetal and is engaged with the
interlocking groove 7] fornmed on the drag accommpdati on portion 7d of the
spool 4. PHEPTEHEIH Gy ralsEne wikagsnest dpappeol shalf b3 .at Prg diftsddarey wit h
the spool 4. The drag washer 62c is a disk nenber made of netal. Just |ike
t he drag washesd @reng thhdrap wesheestiarto 62¢ and bdtéreah §u preveshed2f rodrileot at i ng
with respect to the spool shaft 15. Drag di sks 62d are arranged anong the
drag washelrs fizamimdaon amdiohdwe Ghetdhe dislags2ashenpdbleofnehtingevitidr ag
accommodation portion 7d. The drag di sks 62d are capable of rotating with

respect tQedpb& t6RROpod! 20 tSpSPOMa iSRS trhd JAra oSk b ROardidsHksnédBerar € di sk
menbers nade of felt or graphite. [0054] The cfgrag sound generation

mechani sm.85.i.% rGe0f & gitied to a generate sound when the spool 4 rotates
relative to the spoo aft 15 during application of the drag force. As

illustrat @j Fig. 2, the drag sound generati.on chani sm 85 includes the
i sic: shap SV ¥0una e ae St Puhe RRrB RN en R R0 FEREED ST oSy
generation nenber 86 is at tfﬂched to the rear end of the non-gi rcul ar
portion 18%epfhespeol 4pefates stiatiye tpghe maol shalt hedwang goplication 9b™&Idr3e at t ached
to the rear end surface of the bobbin trunk 7a and confi %ur_ed to
repeat edl YorR¢-t AhBlusbaied igEikRatheshiagenipdrges@atigs miechanism 6 duclidestthey. 3,
t he sound generation nenber 86 is a disk nenber and is
disk-shaped sound generation member 86 and a tab member 87. The sound
generation member 86 is attached to the rear end of the non-circular portion 15a of the
spool shaft 15.  The tab member 87 is pivotally attached to the rear end surface of the
bobbin trunk 7a and configured to repeatedly hit the sound generation member 86.
As illustrated in Fig. 3, the sound generation member 86 is a disk member and is
non-rotatably attached to the non-circular portion 15a while its backward movement is
regulated. The sound generation member 86 includes a rim portion on its outer
periphery. The rim portion has an undulating surface 86b. The undulating swrface
86b includes a plurality of protruding surfaces and recessed surfaces. The protruding
and recessed surfaces are arranged at predetermined intervals in the circumferential
direction of the sound generation member 86. When the spool 4 rotates while the
drag force is applied to it, the tab member 87 repeatedly hits the plurality of protruding
and recessed surfaces of the undulating surface 86b, thereby generating a sound.
[0055] Operation and Action of Reel

[0056] Before fishing, an angler regulates the drag force in accordance with the

size and kind of a target fish. The angler rotates the drag knob assembly 61 for
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non-rotatably attached to the non-circular portion 15a while its backward
novenent is regulated. The sound generation nenber 86 includes a rim
portion on its outer periphery. The rim portion has an undul ati ng surface
86b. The undul ating surface 86b includes a plurality of protruding
surfaces and recessed surfaces. The protruding and recessed surfaces are
arranged at predetermned intervals in the circunferential direction of

t he sound generation nenber 86. When the spool 4 rotates while the drag
force is applied to it, the tab nenber 87 repeatedly hits the plurality of
pr ot r udi ngeguHie e dedarasur FaE exaraies ween thdunaler myatsuralies BBY t her eby
generating a sound. [0055] QOperation and Action of Reel [0056] Before
fishing, asscartgy et in dgullatkessd diecctivaghé dirgendmbadoos gamsel toivehl thhe  si ze
and kind of a target fish. The angler rotates the drag knob assenbly 61 for
17 regul atifigdpr het 67 agoddrbe spiat mexdepi Tby whans dhicanghembeotat@swehe drag
knob assenbly 61 in the clockw se direction, the first nmenber 66 is

pressed tQM&hﬂe%ﬁﬁﬂsﬁéﬁ@SjO@h@éﬁli@%mHDﬂQHQRthﬁdspring nenber 73 by neans
of the nut nenber 72 screwed onfo the spool shaft 15. The drag force is

then ”‘Cffg(?sgi %?tlca{sﬂngf%é @?xf}ﬁfsﬁgméﬁc}ﬁl{ﬁﬁ%’&? o thb 1S LAg @P&siﬁ]ﬂg‘ 34 to

the line si ng posi con I on he angl er

fishi d. while.h he fi hi s/ d fi. f
the hand HOIHT Iﬁ‘ﬁledﬂtﬁ‘g%?‘-‘sﬁ]gﬁm i sa%@%mw@%i%ﬁa g flmediertly
rel eased by means of the weight of a tackle. Wen the hand|e assenbly lis
rot at ed |ﬁ15{ff?élmq%é1%eh6f%héﬂ¢ E@]tdir&ﬂqth@rﬁis%O@:oﬂaieﬂi B shwg lstisr 370 s

rotated in the line-winding direction by neans of the rotor driving
mechani smswiftlpdelieased halmsans ofithe weight efratagide] s Whenuheibehdloasskablyt his- wi ndi ng
position by neans of a bail flipping nechanism (not illustrated in the
figure). Tdeted it the Ifdeshindihd dinetibs onokisdoadidumdht hetor 3 is rotated in the
line-winding direction by means of the rotor driving mechanism 5. Additionally, the
bail arm 34 is returned to the line-winding position by means of a bail flipping
mechanism (not illustrated in the figure). Then, the fishing line is wound around the
spool 4 via the bail arm 34,
[0058] During fishing when a large fish bites, the strong force exceeding the
preliminary-set drag force may be applied to the fishing line. In this case, the drag
force is applied to the spool 4 and, accordingly, the spool 4 rotates in the line-releasing
direction. Additionally, the spool unit 7 is supported by the synthetic-resin bearing
member 8 that has the engagement hole 8a which is non-rotatably engaged with the
non-circular portion 15a of the spool shaft 15. Therefore, it is possible to accurately
prevent the bearing member 8 from rotating with a simple structure.  Furthermore, it
is possible to prevent wobbling from occurring between the spool shaft 15 and the
bearing member 8 while an increase in the cost of the spool prevented.

{0059] Additionally, the retaining protrusions 8b formed in the bearing member 8

are interlocked with the groove 15¢ formed on the spool shaft 15. Therefore, even



spool 4 via the bail arm34. [0058] During fishing when a large fish bites,
the strong force exceeding the prelimnary-set drag force nmay be applied
to the fishing line. In this case, the drag force is applied to the spool
4 and, accordingly, the spool 4 rotates in the line-releasing direction.
Additionally, the spool unit 7 is supported by the synthetic-resin bearing
menber 8 that has the engagenent hole 8a which is non-rotatably engaged
with the non-circular portion 15a of the spool shaft 15. Therefore, it is
possible tq accurately prevent the bearing nenber 8 fromrotating with a
sinpl e st rthendhespoel fihemayied fran the S@O@bﬁ@ngeﬂxedﬂeaw@%wmhﬁbBtwrlwgsf rom
occurring between the spool shaft 15 and the bearing nmenber 8 while an

i ncrease iatiaghied te dutspodl saé ISpodicoprdngmt ik pdseidbof pheetint thertgitivg t he
retaining protrusions 8b fornmed in the bearing nenber 8 are interl ocked
Wi th the graowe Sifbanbeingeittehcd bed §epingshath thelspoolltagt 2f ore, even 18 when
the spool 4 is renoved fromthe spool shaft 15, the bearing nenber 8

remai ns ?@@@hedFﬁrﬂletrﬂﬁre?ﬂ%oénfgﬁlgé}ﬁ&nt}éle O G REhYagedtwiki$ihROSSi bl e to
prevent the bearing nenber 8 from being detached an&gdropplng fromthe

Spool. uni todoir OABBLHISEE IR @l LM £AGRERIERE oL BRciilclid S engaged

with the non-circ portion “15a e po I'S made up of a

pair of circular-arc .perti.ons,.and ai.r of .straight lines. Therefore, it
e asy ¢ 8oRvReRa R e IR L Bt i e E Rk BT bl e Ba.
[0061] Also,.when it is necessary to renove the bearing nenber 8 for
removi ng PPHNIgegPd dhe engagementdiols 82.r enpve the bearing menmber 8 fromthe
spool shaft 15. This is because each retaining protrusion 8b is forned on
at |east #009dit ohlsphehen itéunepessarcto oo dre Baring masthes 8 fapraiovingien t he
bearing nenber 8 is pulled toward the tip of the

the rotor 3, it is easy to remove the bearing member 8 from the spool shaft 15.  This is

because each retaining protrusion 8b is formed on at least a part of the circular-arc
portion 8c. In other words, when the bearing member 8 is pulled toward the tip of the
spool shaft 15, the retaining protrusions 8b bend by means of ¢lasticity of synthetic
resin and are accordingly detached from the groove 15¢.  Thus, it is easy to remove
the bearing member 8 from the spool shaft 15.  Especially, according to the present
embodiment, each retaining protrusion 8b is formed on a part of the circular-arc
portion 8c. Therefore, the retaining protrusion 8b tends to easily bend, and it is easier
to remove the bearing member 8 from the spool shaft 15.
[0062] Also, each retaining protrusion 8b is formed on the inner periphery of one
end of the engagement hole 8a. Therefore, it is easy to form the retaining protrusion
8b.

OTHER EXAMPLE EMBODIMENTS
[0063] Example (a)
[0064] In the above-mentioned embodiment, axial length of the bearing member 8

i1s set to be the same as that of the shaft support portion 7g.  However, the present
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spool shaft 15, the retaining protrusions 8b bend by nmeans of elasticity of
synthetic resin and are accordingly detached fromthe groove 15c. Thus, it
is easy to renove the bearing nenber 8 fromthe spool shaft 15.

Especially, according to the present enbodi nent, each retaining protrusion
8b is formed on a part of the circular-arc portion 8c. Therefore, the
retaining protrusion 8b tends to easily bend, and it is easier to renove

t he bearing nmenber 8 fromthe spool shaft 15. [0062] Al so, each retaining
protrusion 8b is forned on the inner periphery of one _ end of the
engagenent!Ifatign ggnotirgitet igrtbe configusationsy Hop ekasnplet #allpetaiehinndg2ph-ét r usi on
8b. OTHER EXAMPLE EMBODI MENTS [0063] Exanple (a) [0064] In the

above- mentspodled4antiodesreearingnanbdrd At indofxidilengtle af fhedeaenparen®er @3 set to
be the sane as that of the shaft support portion 7g. However, the present
19 i nvent iipslighslyriotgdr ithart ledf the akiaglep@of ¢ fpudhatti sapporEport@xaipl ©f a d8bbin
illustrated in Fig. 7, a spool 104 includes a bearing nenber 108, and

axi al | engfhkalh7h bﬁab}?@ﬂiuag 1 b ek Al 88: oﬁtﬁe%{ﬂegﬁéﬂi%-léréiﬁg%céé‘ﬂﬂe@@dff the
aft a Do

axial length of a sh support portion 107g of bbin trunk 107a of a

spool uni | : . Of; j.-pner. ' ce.af i :
stpport porTiE P YBHThEE igXiientFLPARE 0 LRESEAY GHE IRGRABaitBEORE | ¢,
di aneter of t,h ool shaft .15. Thu t he aft support portion,107g does
ot ke CERYAEERIPY b ThRe T SHsePRLT hptisS BPE g oS Rhte Rl R &Y Pt 1 on
of this will be omtted in Fig. . 7. A so, other elenents of the spool 104
of the ex®APIcEcElas pationtlfa. s Bivkeiled Hydatipnobthienill b emiEshidiigeht . Also,
Therefore, explanation and synbol s/ nunbers corresponding to the elenents
wi |l be hether pkefeats afithe spap! 104 of the example (a) are the same as the

above-mentioned embodiment. Therefore, explanation and symbols/numbers
corresponding to the elements will be hereinafter omitted.

[0065] According to the example (a), it is possible to realize the same working
effect as the above-mentioned embodiment.

[00661 Example (b)

[0067] In the above-mentioned embodiment, the bearing member § is formed in a
tubular shape. However, the present invention is not limited to the configuration.
For example, as illustrated in Fig. 8, a stepped attachment hole 207k is formed in a
shaft support portion 207g of a bobbin trunk 207a forming a spool unit 207 in a spool
204. Additionally, a bearing member 208 is formed in a cylindrical shape with a brim.
The bearing member 208 includes a large-diameter brim 208 and a tubular portion
208f. In this case, when the spool 204 is removed from the spool shaft 15, both the
spool unit 207 and the bearing member 208 are removed together from the spool shaft
15 by means of the brim portion 208e.

[0068] Accordingly, any retaining protrusions are not formed in the configuration

of the example (b). Other elements of the spool 204 are the same as the
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[ 0065] According to the exanple (a), it is possible to realize the sane
working effect as the above-nentioned enbodi nent. [0066] Exanple (b)
[0067] In the above-nentioned enbodi ment, the bearing nmenber 8 is formed in
a tubular shape. However, the present invention is not limted to the
configuration. For exanple, as illustrated in Fig. 8 a stepped attachnent
hole 207k is formed in a shaft support portion 207g of a bobbin trunk 207a
formng a spool unit 207 in a spool 204. Additionally, a bearing nmenber
208 is formed in a cylindrjcal shape with a brim The bearing nenber 208

i ncl udes #PPYF-HEnHPatfetBROBICHY 2086 dpig: SRlYBGEPAANY SYPPOR PP, In this
case, when the spool 204 is renoved fromthe spool shaft 15, both the

spool uni tcopeFpadihathéhbdamicnty witisder@ogtaiomitedroved t oget her fromthe
spool shaft 15 by neans of the brimportion 208e. [0068] Accordingly, any
ret ai ni ng [po@st]r ushoasrdareetonid exapipte )i h it pessibdnfol guli st theramefvotlieg exanpl e
(b). O her elenents of the spool 204 are the sane as the 20 above-nenti oned

enbodi mentesfedharigl ab®ic-BsRtiaRatehddanchisynbol s/ nunbers corresponding to
the elements will be hereinafter omtted. [0069] According to the exanple

(b), it i si bk Jealize the same working effect as the
above-rrent?['ioon d engaég@ﬁégf [ 0070] Exanple (c) [0071] In the

ort 1 on 1805 e B 86 PR R mebiou e R e capdr i BS b sdf st or ed
por 1 ons. 4k SHAY POGIN 186 alGhE o AEON AL TEHERTY RTEORIGRBERERE hol e
8a of the bearing nmenmber 8 is ]

in a substantially oblong shape and includes a pair of circular-arc portions and a pair of

straight lines.  Additionally, the engagement hole 8a of the bearing member 8 is

engaged with the non-circular portion 15¢, and is formed in the same shape as the

cross-section of the non-circular portion 15¢.  However, the cross-sectional shapes of

the non-circular portion and the engagement hole are not limited to the configuration.

For example, the cross-sectional shape of the non-circular portion may be a polygonal

shape (e.g., rectangular) or an oblong shape.

GENERAL INTERPRETATION

[0072] A 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 aspects of the present

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

invention.

{0073] The term “configured” as used herein to describe a component, section or

part of a device includes hardware that is constructed to carry out the desired function.
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engaged with the non-circular portion 15c, and is forned in the sane shape
as the cross-section of the non-circular portion 15c. However, the
cross-sectional shapes of the non-circular portion and the engagenent hole
are not limted to the configuration. For exanple, the cross-sectional
shape of the non-circular portion may be a pol ygonal shape (e.g.,
rectangul ar) or an obl ong shape. GENERAL | NTERPRETATI ON [ 0072] A used
herein, the follow ng directional terms "forward, rearmard above,

downwar d, %ﬁﬁéica , _ho |zontal | oy and transverse ﬁs (gny ot her
simlar d ti on&iM ?h@eﬁéwgﬁi 35 ¢ GaRs-Rivs %FWBHS”U:6£3&8§F qui pped
with the present invention. Accordingly, these terns, as utilized to
descri be a8PBde ayGHIUchEe Prabsembe utiliredrie icamy oyhiba fandieniodthat pravédher el at i ve
to a device equipped with the present invention. [0073] The term

"confi gur edé¢seafsinuggmbnher ein to descri be a conponent, section or part of a
devi ce includes hardware that is constructed to carry out the desired
function. [0@75][ 00TH¢ teharweniphishgabed BX PERREREs, a8 usdEBRSMPhdSnkudat oon” in
the clains should include any structure that can be utilized to carry out
the functipeRpeh eddtlteRd thaldpebite theq{r@s%%@é of e8P Ratk Q0 dRInchlie term

"conpri si ng" and its derivatives, as used herein, are |Intended to be open

ended ter Bm 85'1%11@ %?&dﬁ)symtt%}:%rso 51?(?{?12%@% OBUE Ji]o e§éﬁ1%eftlfeaﬁge légei%%e of {) gents,

conponents roups 0 no ude e presence
of ot her t ted features, el enents onents rouy i.nt egers and/ or
st eps. Thé‘ns %3&8%?&& ?Eﬁ“%ﬁﬁFﬂ@BmF&fﬂBP “HQ%?%@“@?%$&§r ﬁgﬁnlngs such as
the terns, "including,". ~.having," and_ their derivatives. Al so, the term
"part," " ggggqnag, also applied to words having similar meanings such as the terms,

I LG

“including,” “having,” and their derivatives. Also, the term “part,” “section,”

L I14

*portion,” “member,” or “element” when used in the singular can have the dual
meaning of a single part or a plurality of parts.

[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.

[0077] While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent to those skilled in the art from this disclosure that various
changes and modifications can be made herein without departing from the scope of the
invention as defined in the appended claims. Furthermore, the foregoing descriptions
of the embodiments according to the present invention are provided for illustration
only, and not for the purpose of limiting the invention as defined by the appended

claims and their equivalents. Thus, the scope of the invention is not limited to the

disclosed embodiments,
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"portion," "nmenber,"” or "elenent" when used in the singular can have the
dual neaning of a single part or a plurality of parts. [0076] The terns of
degree such as "substantially", "about" and "approxi mtely" as used herein
mean a reasonabl e anount of deviation of the nodified termsuch that the
end result is not significantly changed. [0077] While only selected

enbodi nents have been chosen to illustrate the present invention, it wll
be apparent to those skilled in the art fromthis disclosure that various
changes and nodifications can be nmade herein wi thout departing fromthe
scope of tHEAT WertiIMERE defined in the appended cl ai ns. Furthernore, the
foregoing descriptions of the enbodi nents according to the present
invention are prlovi ded ool fdrlaspinmang el whereythe spr] motttabloed toe pur pose of
limting the invention as defined by the appended clains and their

equi val entnen-cliculy pohiensonpel of a tibefianpesitshaf, ths spad] shafrbtiag atlowbhe

di scl osed enbodi nents. 22 WHAT IS CLAIMED IS: | . A spool for a spinning

reel wher enderaspand fireh Bt ReRAEEA Pord rolBRs GiithGUsREt 0F feklOihif, Md®@opn a tip
of a spool shaft, the spool shaft being alTowed to nove back and forth but

preventedcgﬁ@gk%%pating with respect to a reel unit, the spool conprising:
a spool unit i ncluding a bobbin trunk and a drag accommodation part, the
bobbi n trunk bei dapt.ed to wi.nd,a fi shi i ne around an outer periphery
Chereor . the af a8 SRR iRRuRech LR i RS GeRaatR PR P Sser | phor a
si de of the, bobbi trunk, the drag_acconnodation part being adapted to
accommodat@Py® &P&S bEersEpted dgy wand & @éhl&gqp@g&w& ARSI P eHRAgTY dereefs
rot at ably sgfport the spool unit, the

the drag accommodation part being formed on the inner peripheral side of the bobbin

trunk, the drag accommodation part being adapted to accommodate a drag washer; and

a tubular bearing member adapted to rotatably support the spool unit, the
bearing member being made of synthetic resin and arranged on the inner peripheral
side of the bobbin trunk, the bearing member including an engagement hole
non-rotatably engaged with the non-circular portion of the spool shaft.

2. The spool according to claim 1, wherein the non-circular portion
includes a groove on an outer periphery thereof, the groove being arranged in the
circumferential direction of the non-circular portion.

3. The spool according to claim 2, wherein the bearing member further
includes a retaining member formed on the perimeter of the engagement hole and
configured to interlocked with the groove.

4. The spool according to claim 2, wherein the engagement hole
includes a substantially oblong shape.

5. The spool according to claim 3, wherein the retaining member
protrudes radially inward of the engagement hole and towards an axis of the spool

shaft.
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beari ng nenber being made of synthetic resin and arranged on the inner

peri pheral side of the bobbin trunk, the bearing nenber including an
engagenent hole non-rotatably engaged with the non-circular portion of the
spool shaft, 2. The spool according to claim1l, wherein the non-circular
portion includes a groove on an outer periphery thereof, the groove being
arranged in the circunferential direction of the non-circular portion. 3.
The spool according to claim2, wherein the bearing nenber further

i ncludes a retai ning nenber fornmed on the perineter of the engagenent hole
and configured® o i ntlégsperageirling towac gf e 5, wherpiieths gelgininE@6MiEhg t o
claim2, wherein the engagenent hole includes a substantially obl ong
shape. 5. iThemspoolthavner pérmietiootthaieng@emehthde nt oiecendetfdhabegingenber
protrudes radially inward of the engagenent hole and towards an axis of the
spool shafigmbé23 6. The spool according to one of claimb5, wherein the
retaining nenber is fornmed on the inner periphery of the engagenent hole
at one end of the bearing nenber. 24
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