SPOCL FOR SPI NNI 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. 2008-118674 filed on April 30, 2008. The entire
di scl osure of Japanese Patent Application No.

2008-118674 i s hereby incorporated herein by

reference. BACKGROUND OF THE | NVENTION Field of the
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[0003]In a spinning reel, especially in a front-drag
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[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 incﬁudes 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



Addi tionally, the spool is configured to be braked by
a drag nechani smwhen a fishing ic rec.leA cuit
[ 0004] For exanpl e, Japanese Patent Application
Publ i cati on No. JP-A-2000-139286 di scl oses 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 snoothing rotation of
the spool in a line-releasing direction when the drag
smopthingrotafionmsthespopbin hdne pieasing dpoBemmhen therbag fuges 1s
for the spinning reel conventionally includes a spoo
applisd to thaspgoobul ar nmenber, and a pair of ball bearings.
The tubul ar nenber is rotatably attached to a
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bearings are attached to the tubul ar nenber through a
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support the spool unit. rt hernore, e tubular
menber . s preveated fro ot at i nd. movi ng. bac d
to a FRfRow Y BER phOTaRe 3 br B Bfringy SR o30e
crew er penetrating the non-cirgular portion qf
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does not easil% occur between the spool shaft and the
suppswioble spenl unitAc Eorthikrmgre; the tabulap otsimbies isprpesited Fom rotating
snoothly rotating when the drag force is applied to
and movirlg08HoK hAd €arttdwith réspetthte thdspoel shafitbyomeahs of a screw member
conventional configuration, the tubul ar
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

[0008]  Accordingly, aspects of the present invention have been created to solve the

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



menber provided in the spool is prevented from
rotating with respect to the spool shaft.
Additionally, a pair of ball bearings is attached to
the tubul ar nmenber. Accordingly, the spool is capable
of snmoothly rotating when the drag force is applied to
t he spool. However, the spool needs the tubul ar nenber
and the pair of ball bearings. Accordingly, the spoo
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nyfacturjng cost af the spool w be increased with
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0008] Accordi ngly, aspects of the present invention
[006Rve Beserdiecarcag aseect of the prerenbingowtione Hejspaelfor a spinning
probl ens occurring in the conventional practice, and
reeltio appached ¢ a aonspodr pation fegpiadrmmatip e€h spal shafi.erifhe spool
wobbl i ng fromeasily occurring between the spool shaft

shafti¢lalidieedStio@nd velitick andl fhehbut prevedesi figntrbatifg siithqtspebtto a
spool . [0009] According to one aspect of the present
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bobbi n trunk and a drag acconmodation part. The bobbin
accempiekatien papispranest omthedniy psriphesnl side of the babbjndmnk; s The
outer periphery. The drag accomodati on part is forned
dragacdonenédatien ppes pipable of sicdenwbdatineg dhdtagiwashen nChe Titmlar
drag accommodation part is capable of accommobdating a
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spool unit. The bearing nmenber is nade of synthetic
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o R R RO AEE  Peon A, S UEOGRERRRL DR 8
oSl R B e el S5

nenber__arranged . on the inner peripheral surface of t
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the spool shaft. Wth the configuration, the )
beatipg nieatbier arrarged dndhe inngr nentpheral isyripecolcthe dablin dmnk is
rotating with respect to the spool shaft.
engdgtdi witlo tied dop-citdadar ppaalf thinsgoohstthft. héVidhalie comfigerdtien, the
are capable of rotating between the outer periphera
synthefit-268n Béarlnd@n&fiBér iB Pravoities from ebthiey Wit @ésppé&rth Bedpabl
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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
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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
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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 nenber. According to the spool,
t he engagenent hol e of the synthetic-resin tubular
bearing nmenber_ is engaged with the non-circul ar potion
tubulgr bepringmewbesis gngagenvaiiethgmen-qitcujas ppiaersphthe spepl shaft.
accurately prevent the bearing nenber fromrotating
Therefdrh, ibisgiosgibke te acartieheprefent thebaming mamber Sroposdithigewith a
to prevent wobble fromeasily occurring between the
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i ncrease of the spool. [0011] According to anot her
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ortion includes a groovVe on its outer periphery.
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shaft. Therefore, even when the spool is renpoved from
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Thersfqre, ayen When dke sppebisagemenehiromythe ppaal shafb thg kearing member
concentrically opposed to each other. The two straight
remdinsesheaatiackad taribe sbaob slpet. al Aeordinglyait s pashible tofreventthe
straight |lines connect both ends of the circular-arc
bearf@thébé& f1dif beigakerbed akbidppogione tgagesl wiit. h t he
non=ci rcular *intimof the spool shaft includes the
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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
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circular-arc portions and a pair of straight lines. Accordingly, it is easy to form the

non-circular portion and the engagement hole.



[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 formed on at |east a part of
one of the pair of circular-arc portions. Accordingly,
it is easy to renove the bearing nenber fromthe spoo
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circelanstd poirtignsof Thy metamingprogrysion infprned g gbleastagiayt of one of
di sengaged fromthe groove. Thus it is easy to renove
the pdicoDeasulapgrerpodtiens.f r Acedrdiagbp tias emslyad temdapthe badring
when the retaining protrusion is formed on a part of
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is forned on one end of the bearing nenber.
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[00 101{]I gi R%clzorg{.n%cc!) ?rgy nother 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

Arataara

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

disclosure:



[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 nenber, its surrounding nenbers and a
200' shaft; £ 0021]Fig. 5 is a back view of th

[0015dar i Fig- hisrilaferal\iew of pispinngg reelp @Mslshoge’é@m@fﬁ the rresapt

of a VI-VI section of the bearing nenber illustrated
inventioli g. 5; [0023]Fig. 7 is an enlarged cross-sectional

vi ew of a spool of another
[0018&] Fig. 2 is a vertical cross-sectional view of the spinning reel illustrated in Fig.
15
[0019] Fig. 3 is a enlarged cross-sectional view of a spool;
[0020]  Fig. 4 is an exploded persf)ectivc 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
illustrated in Fig. 5;
[0023] Fig. 7is 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. 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.

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



enbodi nent; and [0024]Fig. 8 is an enl arged
cross-sectional view of a spool of yet another

enbodi nent. DETAI LED DESCRI PTI ON OF THE EMBODI MENTS

[ 0025] Sel ect ed enbodi nents of the present invention

wi Il now be explained with reference to the draw ngs.
It will be apparent to those skilled in the art from
this disclosure that the follow ng descriptions of the
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and a spool 4. The reel unit 2 rotatably supports a
reclhard.e assenbly 1. The rotor 3 is configured to wind a
fishing Iine around the spool 4. The rotor 3 is

[002At at Bl Ylhstapdrih ®desat ahli@, theaodl ynit2 incfudehe rdcbbbdy 24)iatlid
2. The spool 4 is configured to wind a fishing line
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member 2b is configured to be detached and re-attached to the reel body 2a. For
cxample, the lid member 2b is made of aluminum alloy or synthetic resin. The rod
attachment leg 2¢ 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]  Asillustrated 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

inion gear 12 megheg with the main gear 11 The ninion
1MNIOnN gear 11, The minior

1a) O
by n gear

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



menber 2b, and a rod attachnent |eg 2c. The reel body
2a includes an opening 2d. For exanple, the reel body
2a is made of aluminumalloy or synthetic resin. The
lid menber 2b is attached to the reel body 2a for
covering the opening 2d. The lid nmenber 2b is
configured to be detached and re-attached to the ree
body 2a. For exanple, the lid nmenber 2b is made of
al um | 1oy or . synthetic resin.. The rod attachne
the qes';b%@%léﬁ g geanpEY 4aRd by B 5%531&’? Fand 14b
obl i quely upward direction. [0028]As illustrated in
are gttaghedto t¥lh ecel bedy Bothyoush apredelarmingé spasgace. The i nner
‘ space acconmobdates a rotor driving nmechanism5 and an
(00383 ci | Tix spave] Aechmupleitoghe fipref a spand shiaft V5 dgongichdnigsm 5
rotates the rotor 3 in conjunction with the rotation
mecBinib S0 antle dsafsesmchanishi 8 iPeH gl t8 ndRAhA OISkt 15
noves the spool 4 back and forth for uniformy w nding
back it ol HbE oA E LN if B SRRMircbrion Mol sha 13 The
Jncludes a.majpn gear 11. i ni ar_12.. The [N
oscilj i RSBy b I aFEh 5 ek ¥ha 28 G52t el ear
handl e shaft 10 of the handl e assenbly 1 is fixed to
23. ¢ hbe sRirH SE@él?«l é‘hf’d?ftﬂgig pglownand inparatisl %vsa ppoc) shaft hee The
with the main aent. 11The nininn Gear 19 ie fnt-rnerl
slidgri22nis pomliguaed tohmpee barkangifaito alogg e spdral slmafidles The
front portion 12a. The front portion 12a penetrates
intefnineliate gtar23at sédueed wtthe tip of decspiral §Hafic2 . t A Helrearrent] @f tik
by neans of a nut 13. Axially internedi ate and rear

spod?@haft 99$s Rin-fdtRably ReQRtedRAhe $de22. I ThatiRbinYediath Re4rtazd
by the reel body 2a through a pair of bearings I4a

mesﬁé]sdwﬂ%ggf'{glgn%ﬁﬁrifgs 14a and 14b are attached to the

reel rough a predeterm ned space. [0030] The
ool+4. i.s upl tQ the ti f spoeol shafi, 15,
100337 o iroaf SR Bneadiadt ute Rafte Budiior B oo il sm
.6 1s configured to nove. the spoo aft 15 back and .
osciflgin gy FRPRTAEAIEBE spop R A3 bachadoraat figniggior of
the spool shaft 15. The oscillation nechanism6
the piniwniggasld sHhoiafermpdipte portiomothe gpeol 3haft dhds supported by a
i ntermedi ate gear 23. The spiral shaft 21 is arranged
bearbg iwhilel thenrepgroatidred f the spdvd shapfd d5 issvpbortddby THednner
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

ear 12

gear 12.

[0032]  Asillustrated in Fig. 4, a non-circular section 15a and male threaded
portions 15b are formed 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



slider 22 is configured to nove back and forth al ong
the spiral shaft 21. The internediate gear 23 is
secured to the tip of the spiral shaft 21. The rear
end of the spool shaft 15 is non-rotatably secured to
the slider 22. The internedi ate gear 23 neshes with
the pinion gear 12. [0031] The spool shaft 15
penetrates the center of the pinion gear 12. The
oscill ati ' 6 I ec £
wheifl e o PRI R bR RRr 816 APARencS Il
12.. The internedi gte rtion.of the spool shaft, 15 i.s
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the spool shaft 15 is supported by the inner i
has ga sipstantially shlomgcaossmeetinn. r ddie crse spgonds made upiofip pair of
gear 12. Thus, the spool shaft 15 is capable of
opposddaditonipr-andportiensnand mpaihef paali¢l sttaight linesn. Axidetionally, a
bearing 16 is attached to the interior of the nut 13.
groé¥£ridio LRtk &ltRlly fdineddroghcgsd éndaginhé och-tivculieportion 15a.
surface of the spool shaft 15 for preventing the spoo
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spool shaft 15 noves back and forth ile relatively
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. threaded portions 15b are fopmed on e t.i I . €.
diaappighot B ApOOTed VB, Boftioon af e g0t R ki M. syfer than that
ortion 15a has parallel sjdes, and prevents rotatiqn
of the othisecisgbar postiesrstof the negreisculppastion 5% 1 ewavst; (e width of
inserted into a bearing menber 8 (to be discussed
the bppase)l pariliel stwlight lineeatide cirovlar perdiondhc isggisame as fhe other
drag force. The non-circular portion 15a has an
strafah Hhandf fk hyn-@htalagpentiond SsecAisonnd gaeeratiomsnember 36ois
is made up of a pair of opposed circular-arc portions
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groove 15c is circunferentially formed on the base end
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part of the spool “sha

bvi oysly illustrated i,n Fig. 4. s 3
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di aneter of  the opp%s d.circular portions of the
posgranRidhe spool 4 g pisper |S§a@ PPYI0-t han that of the ot her
- circular portions of the non-circular portion 15a. .
[00BBev dhe sow gengratiopimernberciis seadephmetale| Toe seunggeneration
lines of the circular portion 15c is the sane as the
membied6 Bichaeginh enpgagement holee86aon The eogdgamepbhale 8ha issengaged
A sound generation nenber 86 is attached to the spool

with & fonléirculdiSos@stn 50 e MEedrigageri@itihele 6 ib dormmedain @sslét shape.
of an after-nentioned drag sound generati on nechani sm
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S aL e, Souggchgoefr’]sgé guildgfpmnt washers 88 includes an

A

of gynthetic resin with slasticity,
engagement hole 88a. The engagement hole 88a is engaged with the groove 15c.
The engagement hole 88a is formed in a slot shape. Accordingly, the adjustment

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



menber 86 includes am engagenent hol e 86a. The
engagenent hole 86a is engaged with the non-circul ar
portion 15a. The engagenent hole 86a is formed in a
sl ot shape. The sound generation nenber 86 al so has a
function of generating the drag force by regul ating
backward novenent of the spool 4. The adj ustnent
mashers 88 are made rvr omnibetir resin with
ansti ni of the QA-iiistnPnt ;vgeharQ RR
[003% i n&éé Ha@aglaaeg@nthewem 3ss‘éudqsrﬁemé\¥ga§@w@ﬁg DPRE;I38, a
88a is engaged with the groove 15c. The engagenent
rotohbody BB and g tadramp B4 n Thesbor bednpd inchules e dirstgbtpr atrh31 and
adj ust nrent washers 88 are not easily detached fromthe
a se@imQvtor hon.32. [ AB34frAsind Iskeugidrraio drh3 Fagl 32aretdi@inged Reeral
3 includes a tubular coupling part 30, a rotor body

to tlf%%ou?ﬁ‘ﬁ’g 30! TRt and 8Roh@tAbr AR 1334 ﬁQJré' Tﬁ%os@d to

firs or arm 31 and a second rotor arn13

coct 4h5E WL ARSORC 4 LAAORATE ot Yed? 3" CTRLRANGRY 301

he cou |rs Secon

oto 32 e opposed to eahoth r. .The ..
contigiepd i 8 Hipbrd BEeRt ndirer e oskn 6 dy e Slednia Bagyon.
arm34 is configured to be flipped between a. ‘
For pxamaplg, theroter bestyi 13 ismnadepialymigamyaloypsisyafhefigstesingn The
For exanple, the rotor body 33 is made of al um num
couplirigmario}) andrthb éirstand esdond ratoe anoupl amdy3panctintdrafiydotninsd as
first and second rotor arnms 31 and 32 are integrally
the fotorBdy38. t he rotor body 33. Spool Structure [0035] As
illustrated in Fig. 2, the spool 4 is arranged between
Spoblirddgret rotor arm 31 and the second rotor arm 32 of
the rotor 3. The spool 4 is attached to the

o080 AL 2 ‘%ﬁﬁé&[ﬁ%“%ﬂe%@ﬁe“‘g%%@ oo
e 2 P )

attached to the spool wunit [0036] The spool _unit 7
noniceplappertign i 6s Mrmed ogrike tn, of thesypopl Sha8ir 15 thipugh thegdrag
front flange portion 7c, and a drag accommobdati on
mechaisth 6. 7ds itfessrabaskibiFig 3, drkspoal 4 #nohudes iagpoolfumit 7 and a
winding a fishing line around its outer periphery. For
beartngafipiber 8. heTHedidating ianiber Bds hisaciad & the spbalminituim
alloy. The skirt portion 7b is integrally formed with

[003‘6Ee bPRIpRof P xﬂcﬁideé%‘-’bo%ﬁﬁﬁﬂﬁc Td, @3k orfi&R b, Fok!
the bobbin trunk 7a. The frnnt fl gng- portion 7c is

Aan DAt P M TEE pochinb BB ORI L‘ﬂbgﬂﬁﬁ%‘agﬁ“}“ﬁq
provl o SRS Hhie BBt oiBaf ook kR RE. The! Aample the

rrechanl sm60_is_attached to the drag accommdatl on
boblﬁg da 1 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

ant flan
mwont £

lange 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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[0037] The bobbin trunk 7a is a cylindrical menber. The
outer peripheral surface of the bobbin trunk 7a is
parallel to the spool shaft 15. The bobbin trunk 7a

i ncludes a tubular portion 7e, a disk-shaped support
wal | 7f, and a tubular shaft support portion 7g. A
fishing line is wound around the tubular portion 7e.
The support wall 7f is integrally formed with the

o2 FRPBBUSSR ] PR Bt gLk e s
or BERABRT 30 Pl 15 R BRI i e BB R

surface of the shaft support portion 7g. [Q038] The )
a tubplar porhien {7eondivkrshaped syprorh wall 4, mda?ﬁggulabﬁaﬁosﬁpw Rexion
a cylindrical portion 7i. The rear flange portion 7h
7g. r Adfishihy lieg isemosndf around the thiadér wirtiom@e.b obis suppou wall7# is
The cylindrical portion 7i is fornmed in a tubul ar

integhuliyefomnet] with @tianbasdaphed] Surtite tolff heatubelar pertioplier yThé
the rear flange portion 7h. The coupling part 30 of

shaft REpFoRt Mrtidn 78 iSforRB8H ﬂ%‘inh@xe[l)drﬁiﬁ@fal §idd e e sipfort wall 7£.
cyli'ndrical portion 7i. The cylindrical portion 7i has
Ryl I A ' f [
ThelbeHAPhRAHYy BRH R LB 4 A8 MtthB bt ot ol har
7k, and e arranged at predetermned intervals in the
SUPROT BOMIPB/Ent i al direction of the annular groove 7k.
0039]In the present enbodinent, the frant flange .
[003%r t | dhe sigirtportion Hyingludgs paeardlangs pertionhiasg s sylindiieal
7a. However, the front flange portion 7c may be
portsapdir aflde réardlange potbiobHihradiallplexteads fromtthe badkaafdhe bokbin
front flange portion 7c may be bolted to the bobbin
trunkrank Tha c@lindrivd] pertibh Ve ik foeméd i Haibhlan shaperasd atenys
nmeans of a flange fixatinn manber for fixing the
backwhr@dTrom theddt iphbyQT thé'rdab @ irfloh ThNKTHOcoupling part
[ 0040] The dr ag%;ggonﬁym?gati on pg%%)%“n 7d is for rreé) i %p
30 dfitfe 1SS l[soaﬁraﬁ%%& SE 1RABBLLidd St He Zﬁintﬂ‘ﬁﬁleﬁ)ortio 7i.. The
ly, tion 7d is

specifica e drag accommodat ion por
extip R Retibe B Pyl AR RR sl e aatPRE Gfuis 7m.
ThedEaceORTodeL 20, RO JS TN O eRaated o
predetermined intervals in the circumferential direction of the annular groove 7k.
[0039]  In the present embodiment, the front flange portion 7c 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 7c may be bolted to

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

fivation memher far fiving th vt flanaos nnrtinn 7o tn the hahhin tyanl 70
nxatnon member Ior nXing fhe front ange porten /o 10 Ine 2oodin Irany /o,

=3

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

trunk 7a. More specifically, the drag accommmodation portion 7d is formed in front of

11



[ 0041] The drag accommodati on portion 7d acconmopdat es
an after-nentioned friction part 62 of the drag
mechanism 60 in its interior. The drag accommodati on
portion 7d has a plurality of (e.g., two) interl ocking
grooves 7j on its inner peripheral surface. The
i nterl ocking grooves 7] are arranged at predeterm ned
intervals in the circunferential direction of the drag
accommodat i on portion 7d. Each of the interlocking

the sppperi egll7if. h3he dragorecemmagletion pertign 7drigeiraigply dgnted. The
cross section. [0042]As illustrated in Figs. 4 to 6,

drag dveoinesxiation pentioar7d8naysbd sapamted finora theibebbdn tratiape. The
bearing nmenber 8 is made of synthetic resin with high

[004101 boTRItGa lacsin@Redition foirGbh Nd beldaESedaAddthnelfREI atibied
(e.g., polyacetal resin). Accordingly, the bearing

frictilr elr6%oif e Eﬁégf}ﬁéclﬁﬁisﬂl &0 irﬁkﬁﬂtﬁ%ﬁg ’gg? d%%%c@&%b&&ion

i ncl udes an engagenent

en enment _ho| e I ncl udes. a,substantial |y _obl ong.
port R e d b e/ R o e Rra et ap 5o d g
surtys A SHRBGR S D AP G sk o B Al h he
~ Substantially the sane as that of the shaft support
circgrofar¢mial dgeatontad shddtagiancammadation, poThien Bdar Eaeh afdiber

8 is arranged on the inner peripheral side of the
intedbeklidig sroppes 1j has b wonswiréglar (g, eetahpulgr)neossaectibn.

rotatably supports the spool unit 7. The

[0042] OSSAS ARIstr@ealin FRAPL 106, thd Be£NFASABELS RIbAn&RiniaStubular
approximately the same as that of the non-circular

or ty j e
sharff" 58Dk pdiibors RASadast lhefl Py AR SRAATEOIo Al
e. nd, .t stroight Jlinn A. The cjircinlor pnrtinns _8c
prorgi ghhafiiief, 4 stabFHE Geks pOMRSe] sl oA Birinl 5 1
ends of the circular portjons 8c, Furthernore, the
bearg PRy C L ICHORS AT GRS DG nitAg Bﬁffraxgrlugm F<S iggltudes an
The retaining protrusions 8b are fornmed in the
engageyiggeade Bahol ke engagamenthnle Baimciusdga p gristangiallyiebloagishape.
direction. The retaining protrusions 8b are
The engddementlible Ga ieenomtatathblyleagdagadivinith the npnerincekr pbation 15a of
More specifically, the retaining protrusions 8b are

the s?:_@br@ﬁﬁqfs. t xidl9adgth € tRfbehiife BReRGE BN ubIRhAaIBAthe same as
i.e., at the center part of the circular-arc portions

: 0 s _

that BF e a0 B RS RN 7E RE Fle dBL AR ] Gt o g nahbge 8 s
i s attached to.the  sppol.,shaft 15 he .en enqent._hol e

arrapodl B 05 hRion R 3B B Bats oot BERBATARS THH beridnd
i.nner peripheral surface Qf_the bobbin trunk 7a, i

mﬂ@%?g@'@tw}f rpaBs therspral ¥yt The EPrescstipR She ogfﬁé? al
surface of the non-circular portion 15a. As a result,

engagemeni/inle 82 iscappexiimatsbathersgmewaithat ofthenopratealir gdrtianolha.
rotating with respect to the spool shaft 15.

The Sross kéction of $heyenghgansra hold $wis siaelof twmbd Lpposad dirtitar-arc
beari ng menber 8 are capabl e of rotating between the

portiat 8F afR@td-Phesight 1516k RaceTeE cirb@abaafibMORIBERE 8RRy
the i nner peripheral surface of the bobbin trunk 7a.

e 0" I Mg 80 R AR Sh o e i b RrliSnRE  Flhfgpore

t he circul ag-shaped outer ri phegal rface. of the.
the g RigFihen P e RAU T B VHRES 36 oThY S Spgaraipions 8b
W th respect to the spool ,shaft, 15. [OQ44%Accordlng_to
are foaedindbe grgagemsnt hlna apd prafings gty mdheragial dregtinn.
bearing menber 8 is engaged with the non-circular
portion 15a of the spool shaft 15. Therefore, it is
possible to accurately preyent the bearing nenber 8
fromrotating with a sinple structure. Furthernore, it
IS possible to prevent wobbling fromoccurring between
t he spool shaft 15 and the bearing nenber 8 w thout



Drag Structure [0045]As illustrated in Fig. 3, the

drag nechani sm 60 applies the drag force to the spoo

4 by braking rotation of the spool 4 in the

line-releasing direction. The drag mnechani sm 60

i ncludes a drag knob assenbly 61, the friction part

62, and the drag sound generation nechani sm 85. The

drag knob assenbly 61 is nanually operated by an

_ : ; ¢ )

T b 88 Pl g e Gk Wil b oy 15

: drag . er.s 62a .to 62c are pressed to d the | 4

Mofy B BAA Poiiniag obiiteiprs £8 K5 e SAThgrep FrE BB
regul at ed accordingly. The drag sound generatio

engAgsIemn Ok B £ REFRYEHT RAIL @ ﬁeﬁéﬁiawcwm Seha! e
drag force is applied to the spool 4. [0046] The drag

perpendisules deaty sxiend fomardsormsaxds Krod thepspool grft E.seal i ng
menber 64, and a knob sound generation mechani sm (not

[0043]] usWlmhahle spool Bes ittghedio thEBpodshift paythe 68gdgeniendiade 8a
a first nenber 66 and a second nenber 67. The second

of tiEhdeihg Penhifer SARARIhEs Qfrafi@Idain e inher g&@ﬂe&ﬂ swtfhé dfitBe
- first nenber 66. The seali1ng nenber 64 seals a gap

bob fglimmen”j S 0% ‘Pﬁ‘é%%‘%?aﬂzi%ﬁg‘ﬁ%e%'ﬁ@@%%%%%ﬂf Shefbl 8 of the
o . Le !
nongéﬁb&FS%gﬂioﬁﬂ?si%@%ﬁ%ﬁf@re&rﬁnﬁ e ZPig ﬁsaim%%fl'ﬁ%ﬁféeer?% bt
66 67. 0047 i
Pre‘f% d Oresofg@%zﬂétgs%%?sgtntﬁéﬁ%@w%ivﬁw g-bréﬁ%]uﬁﬂge%’lé 2hwever,

synthetic resin. The first nenber 66 includes a
the spoeyusih 49ad the bearps menaber Scae arnpble Gyptating betayeep dhe ¢wer
66b. Dianeter of the cylindrical portion 66b is
peripherhl serfaté afithefbebtring michdeb8 iami ferinharpetipherallhefdce of the
menber 66 is attached to the spool shaft 15. The first

bobbitAgk B0 ICOnBERMENNY, & eh kudidh HES &bl BekcO i applicdtd thespodlat
nove in the axial direction. Acingle nr plurnlity nf

whifdth® BoBIGA Sk 'gfﬁ '?st s{] BREEBy B GGl RhARRbUG ﬂeﬁgh&%f‘éifrface

end surface brimportion 66a. The soun

of tRSRREAL LAIS SRR APK s AnBSty Pl ek spool

soun ener a

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
enaal

Drag Structure

[0045]  Asillustrated 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

13



[ 0048] An obl ong shaped interl ocking slot 66¢c is forned
in the inner periphery of the cylindrical portion 66b.
The interlocking slot 66¢c is non-rotatably engaged
with the non-circular portion 15a of the spool shaft
15. An annul ar groove 66d is forned on the outer
peri pheral surface of the cylindrical portion 66b. The
annul ar groove 66d is arranged to match with the rear
art (i ft r-menti ar protrusion 64a)
mech %ﬂlffﬁg 0 jnelidet Pl ABRIGHY éd h Zg%ﬁwhpﬁ §eHOApd 199 i)
Thus, the annular protrusion 64a is interlocked with
soundrgengratioh arechanismes 566 T'he Tiag knobraseqrably ¢ fismanedlly opsrated
cylindrical portion 66b abuts on the drag washer 62a
by aafanglee fdrregitlathiz thadiagbfdred. O R fibkomspa b6 inthriee thréd diag
opposed to the first menber 66. The second menber 67
washdts 62PN R, OfThe Ura Wwhshe¥d 622 tb!¥0c hid SressdB BRird €6 spboB4 by

second nenber 67 is screwed onto the spool shaft 15.
e A9 KH58 BRI PE kab o Gk S0P el 4o Bnef Pt
mi%éépb‘s?a%ﬁ%"egh%ﬁ?mﬁsﬁ%Es‘r’nf%uf”’ci{%sege@%%q‘fe‘éﬁwﬁmﬁwﬁgag force

. The_nut nmenber 72 is attached to the knob nenber 71.
is apphigd tRithespp®let 72 is prevented fromrotating but is
all owed to nove in the axial direction. The nut menber
[004p2 i sThedregduoatsemblict simsbides hkhob p&t 6T resealing mgmber 64,
menber 73 is a spring coil. The spring nmenber 73 is

and aknhalh gashdighw@aon hivehaiism RstiRustrdtediindhé figurde).r SThe knob part
menber 66 whil e being conpressed. [0050] The knob

63 1ﬁ(’§ﬁﬁ%‘§ra {1t tnBebsdsSarl XKORBnd BRYNHEP 6RNATREsRBAA Aehi®Rr 67 is
knob 76. The knob body 75 has a tubul ar shape and nmade

capat%; HAERELY Sofa ﬁﬁg t(l#%ﬂ? ggﬁgﬁéﬂﬁl%é}%k”?ﬁ?é sea[ﬁﬁ'xﬁer&!&éf%‘itsgals

ront cor body

a sof B Teen PGP e 2L BRSO AR 8 Rmerh e By mber 66
and trHie secgnry’nelgrglggr or Ih% 0 SSgqul éerlr'gi(‘jation 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 is prevented from rotating but is allowed to move in the axial direction.

rmed on the

ont end

L]
=
=
=3
£
=
=
I
£
=
e
-
e
]
=N
W

ound generation recesges 69 are form fr

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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on the outer peripheral surface of the tip of the
spool shaft 15. The nut nenber 72 is configured to
conpress the spring nmenber 73 in conjunction with
rotation of the knob body 75. For exanple, the nut
menber 72 is a hexagonal nut. [0052] The sealing nenber
64 is a disk-shaped nenber made of synthetic rubber.
The sealing nenber 64 is arranged between the i nner

[()()ttﬁr i pﬁﬁro%i Jl% nféfrlokﬁﬁg stdft '?5% i ﬂthS 1k ce i { E&ﬁﬁﬁery of

e OU er perlp era

C llndrlca the, first menb 6. The

the §indfi H%%WE& R Rgid Sgh 66 BTy ety with
on |ts i nner. peri pheral surface. The anlnul ar

the panseirgiarareréon 132,01 the speal shafd Wi ¢ An@RBulaREGPYs 664 isdorned
66d. Additionally, the annul ar nenber 64 nakes contact

on thé phiet periphictal surfasetofshe exlinslrictl pdrtior §64. ndFhecamulss graaya
66b and the rear end surface of the knob body 75.

66d Fs firriegedns fatdhheitia thetear papofi i, an aGiéamextiendsanoulanprotrusion
in the radial direction and nmakes contact with the

64a)76‘ﬂﬁE aREHRRE pttioh WTHRCRaRhg hiventer 6t Tha)aR Mahlat on
he cross section of the annul ar protru5|on 64a is

prot@%w{%h i uﬁ@rléc‘lﬁ%ﬁ W PG BObve cbd1e IEBPREL of the

t aneously sea S gap~bet ween t spoo and

ra e 61 a en t first

cytifgisl poisn B8 B SB0nd e el o AT R BISPRPHICL | pea
above, the friction part 62 is attached to the

[0048 ¢ onkBeIsherBh npsEher éﬁlﬁ@p@%t%&s@r%%berééa .Tg gcond
di sk nenber nmade of netal. As illustrated in Fig

memgs 6Jris gapedlshfitoBriag wethetbe fosttaeonbeaioth The S¢¢qn§tmember 67 is
menber 66 and is engaged with the non-circular portion

screbifed omafo thoepsgiabift $6af Thd Secofil enalittsey 6@as fremed 2ma iwbular shape
prevented fromrotating with respect to the spool

and ehehlls tbward R filsEEembet6GioCdoveRPIR &inPsiioni66aEt The &tdnd
ie. engaged with the interim1lring- groove 7j forned

mer@tﬂea ﬁa{l ﬂ&ft@TﬂPﬂﬁéﬂ AN 2Rk Iﬂeﬁﬂ)e? ¢ OfhdtahPrinp ARlmbskr 73.

drag washer 62b’i's capabl e of rotati ng
h a

The gt §¥4bsh £7 W s oHe? Rpob'elr e g?‘%é@&ﬁ?é%&%?

62a, he dra she is als e
prevegted o rwﬁs b3 sliowd o Revestie Refbiecion iy nut

di sks 62d are arranged anong _the drag mashers 62a to
menghxg 728 serever entorthe sm(@h%%g her Thospraggmemberfhig a spring coil.

accommodation portion 7d. The drag di sks 62d are

Thecapag emifer 73 isarrangedibetwace sheout mhembdrd 2spddhe Arshmpmber 66
the spool shaft 15. The drag disks 62d are di sk

whileesedgs coniessed®f felt or graphite.

[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
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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[ 0054] The drag sound generation nmechanism@85 is

configured to a generate sound when the spool 4

rotates relative to the spool shaft 15 during

application of the drag force. As illustrated in Fig.

2, the drag sound generation nmechani sm 85 includes the

di sk-shaped sound generation nenber 86 and a tab

menber 87. The sound generation nmenber 86 is attached

éo the rear end of .t he non- CII‘CU| ar Portlon 15a of the
con @g@ql to,gppressshe §pring el @riyng 1gp %fthépfayon of the knob

attached to the rear end surface of the bobbin trunk
body 75 anHorcexafipl: tewnutonensbrr 4248 b rekagoneleits ound

generation nenber 86. As illustrated in Fig. 3, the
[00329undThestatiag nmmbee 61 6y a 8kishapeddhakbemiiy ofapathetic rubber.

non-rotatably attached to the non-circular portion 15a

The WeAll ﬂlétﬁbmﬁ%ﬁﬂn%@‘weén the iR PhAbiRGal stABcSOUAE front

generation nenber 86 includes a rlmportlon on its

% L *@o@g&@e AP BE oL
por Bt B P B 27 e

arranged at predeterm ned |ntervals in the
protgysiqn Eﬁa@@ﬁﬁ inger peripkera| gifage. + Kbe swmly nyelmesion fdmis

menber 86. When the spool 4 rotates while the drag
inteflogked with thpghindar grooie 66d. heAddibomadlyh the BRulaepeatbed b4 makes
hits the plurality of protruding anA rg.raccorl
contact witlatie. attablithSntisuiféed d fxhe ylaidrichbpatiblo 66b hhd HEAbdrfend
aPrlI PTAtil 1CF A cmind [OOS%Qoer ation and Action of

surfﬁ%%f thORRM BRRFKorse FupdbRore e aRANS pdrESY6H é&eﬁ&é%uhward

drag force in accordance with the size and ki nd

in th%%ﬁtgicetf d1¥écﬁgn aa{f' ﬁqaﬁgfﬁﬁlrtacgt tﬁg 1&1‘@? ﬁ%reh gﬁﬁa&sﬁﬁﬁ@ Lfr%nt

regul orce

1 at t
flangs BB 26 (TRe BbRSreclin g ﬁa% iﬁumee 8 pfobug @awn
toward the frlctlon part 62 thro%gtg t he spring nenbe

S- Sh?Be byAssosdiaelys thepealing mephegd simultapcopsly sgals @ 2an é’etween the
spool shaft 15. The drag force is then increased.

spodl doad|thsdragkinob asseinby 61 had a e betwickn ths firsiempmbér G and the
34 to the line-releasing position. In this condition,

secohfienemnigdr &7, casts the fishing rod while hocking the
fishing ine with his/her index finger of the hand

[00539' olI Al@déd&ﬁbéd SHYveOthe Fctidiephrt 5111%, ahtaSHidne thd M@gl S

ftly rel eased by neans the wei ght of a tackl e.

acco @datulaﬁ Bﬁmﬂfd agxffre %wjaflte? 6bR1Ad &igk h{an{ﬂ% made of metpl

ne-w n |ng dire condi

As hﬁ%{a?%fsﬁd%rfwﬁ R e B ﬁ% o

arm34 jis returned to the line-w nding position by
and irecagasedswish Biginonsqicylsy Rgrtipsckraat $as grest shafh Lst rﬂle&aag n
the figure). Then, the fishing line is wound around
washen$2s poprevented fomitetatiak iwity respet to the spool shaft 15.  The drag

washer 62b is a disk member made of metal and ic en gnopd with the 1nfm~1nr‘f(1ng
groove 7j 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 62c¢ is

a disk member made of metal.  Just like the drag washer 62a, the drag washer 62¢ is
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[0058] During fishing when a large fish bites, the
strong force exceeding the prelimnary-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 nmenber 8 that has the

o ERE G BN By e i
L L R R R

structure. Furthernore, it is possible to prevent )
dragreaspmimpgationpertiondidn - T gragedisksci?d aie cappbie elifotating with

nit,' the bearing nenber 8 while an increase in the
respecistd thdé spookb4 apd the spoelshaftdd. [Iheseigdisks 62tk disk mérabers

retaining protrusions 8b forned in the bearing nenber

mad® GFTElt bhgraphiecked with the groove 15c forned on the
spool shaft 15. Therefore, even when the spool 4 is

[ooiz@”‘)Y?ﬁ’e ﬁfaggg&\gg oS onShédhaniba 83 RRoRARAD G FBERREte8ound

mai ns at to the spool'shaft 15. "Accordingly,
e . . . .
ek TSRS RGP PR RS TS HORREBRR D, b A
0060]. t her.myre,, t.h t hole 8a, .whigch i
forcng ASOUEHEL IDNEE o fhEcirPE hilE SFDPTIBR TIRarRa g the

~shaft 15, is made up of a pair of circular-arc
diskndhappdsaiing gneration megibes 86 andatah mgwber §herbicoronnd; ¢
is easy to formthe non-circular portion 15a and the
genemtjomyareether B6 isatBahed ©0BA toak sud ofithemontcitcylan pedivndSy of the
to renove the bearing nenber 8 for renoving the rotor
spod,shift 155 €46 yabl embaid/Eis tpheothibpsttafedranthe redt ehd smfadesf the
‘spool shaft 15. This is because each retaining
bobBInAikST O d@Bnfigude@ i BpeRedRthil BRSbud Béetatidh théifiber 6.
circular-arc portion 8C. In"other words, when the
J .0g: r ' t i I
As 121%2%1:@%%{,@%? 8 sdihddhlbifioh HERBL: '88Ss bRk herhbi? 5890

€ retalnifhg protrusions y neans

of elastjcity, of synthetjc resi nd .ar ceor dj .
nongatSeig ot the RiPesapulaf s o 2 Vhilt R BEREpH fabdtnent s
rempve_t he bearing nenber, 8 f r_ocg1 Kiﬁr%e spool .shaft 15.
regutaisdci Ahe jound geBeiadting megnher 86 preludas FRORTH 1ts @uer,
retaining protrusion 8b is forned on a part of the
peripheryul The aime pertionihen asundutptingsusfase 86he The nndnlafing surface
protrusion 8b tends to easily bend, and it is easier
g6btincludessiutdhiey bEprotradingeuifaces@nfirrocassdiesusfaced.  Jhafprotruding
15. [0062] Al so, each retaining protrusion 8b is forned
and QBces i JuPRBEs R hirBRRYat pfedeft®mined 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

{D
W0
T

and recaccad enrfacae nf the undnlating curfac
ang recessg ces ot ing manng surfac

A a herehv generatine a cound,
Reree LIRS A4S =3 A LAinY RIS LS S AASR SSLRiLT

[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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end of the engagenent hole 8a. Therefore, it is easy
to formthe retaining protrusion 8b. fiTHR PY kIVIPT P
Pl 1/ 4. 4nnnl MPI TTq [ 0063] Exanpl e (a) [0064]In the
above-nenti oned enbodi nent, axial |ength of the
bearing nmenber 8 is set to be the sane as that of the
shaft support portion 7g. However, the present
invention is not limted to the configuration. For
exanple, as illustrated in Fig. 7, a spool 104

regulatio ibedrag Toesr i For eramide, vsﬂcm the ﬁ@glatxlioaatea thagrag lgobt he
bearing nmenber 108 is slightly |longer than half the

asseavolyab! irethgclockvise diteafion, shpfict meptoet 66 s [18Fsgd dcdward the
bobbi n trunk 107a of a spool unit 107. D aneter of the

fnctiolﬁ Ft G2ethigaip@rtae st eRbe 71 hemehaf 4f the BpohEmbaT 1 Rfewed
O07g is slightly larger (e.g., 0.1 to 2 m than the

ontOQHé ol sRATE] £ ?ﬁe&ﬁﬁé&%@% théf?ﬂfc&ea@éd Thus, the shaft

sup ort portlon 107g-does not make contact with. the

{OOS?E. : ~ tnggﬁrtfu% gtggll IE? gxe tb;tlﬂl ed Jto%ﬁ%éﬁé-l gaﬁg{gtposmon.
e. oI 104 of the e (. are the_sane, .as
In thewngiﬂ D aneles sevis rumiog %&%ngéﬂe Bspng Hag rith
and synbols/nunbers corresponding to the elenments w ||
his/hse inslek dingar ekthe band h@ldlng[tbc) behing cert dilhgnittbe fiskingJaedd e
(a), it is possible to realize the same working effect
swiftlg r¢lbesed bynecane of thenedgltrdfadackdat . WHa0 6itd iandhypdseenitily 1 is
rotated in the line-winding direction on this condition, the rotor 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

>
3
o
]
i3
n

ia ﬂﬂﬁil\] nrovren nt ‘l!nl‘\l’\l1ﬂﬁ' ‘Ffﬂ‘l‘l‘l NOOSIETrrINGa
Ay \luulu‘.v rr ¥ wanv ArAiiApy aAilsais UNtesiiaiy

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
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[0067] I n the above-nenti oned enbodi nent, the bearing
menber 8 is fornmed in a tubul ar shape. However, the
present invention is not limted to the configuration.
For exanple, as illustrated in Fig. 8, a stepped
attachnment hole 207k is fornmed in a shaft support
portion 207g of a bobbin trunk 207a form ng a spoo
unit 207 in a spool 204. Additionally, a bearing

whegn‘rac??n EISQP% g@i%}e?néx%%r%ﬁeérs%gg%éﬂaﬁ s\ 'beﬁhﬁgﬁleﬁ{bg%?emains

earing ne I ACl udes a rge-di aneter

ri 08e a bu] ar _por.tion 208 In this,case,.
artagfet o fReshof tha b, * A wfiR i Py Bieie bt Ui iRAting
both the spool unit '2Q"7 and. the, beaLin menber 208
meber & o\ heme drfrahd and drpppingdreapthespoohusi 715 by means
of the brimportion 208e. [0068] Accordi ngly, any

[006(t ai Riwigerpoot, thséngagemers hode 84, oveluisiengagad with the
configuration of the exanple (b). Qher elenents of

nontdieulp pottioalibaaifehd vl Shafe 1 s hizde uplodd paireficironladarc
enbodi nent. Therefore, explanation and synbol s/ nunbers

porfeslaBa ARG cﬁ&n‘a%hi fes! eMRAISreMtlid ed39 th €18 MBMbAcircular
om tted. [0069] According to the exanple (b), it is

; j king effect as th
porfE B b0 chBReeR ISR 0070) Bvampl ¢ () [0071] 1

[00$ lﬁil 332%?{%51? Eti is ggges?a”r? cgj i‘erﬂleoqfte’thet: Sarit gorr%mgcg'ag %or %g)moving
the rotor 3, it is easy to remove the bearing member 8 from the spool shaft 15. This s
because cach 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 puﬁed toward the tip of the
spool shaft 15, the retaining protrusions 8b bend by means of elasticity 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 retaininé 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.

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

is set to be the same as that of the shaft support portion 7g. However, the present

19



non-circul ar portion 15a. The cross-section of the
non-circular portion 15a is forned in a substantially
obl ong shape and includes a pair of circular-arc
portions and a pair of straight lines. Additionally,
t he engagenent hole 8a of the bearing nmenber 8 is
engaged with the non-circular portion 15c, and is
formed in the same shape as the cross-section of the
non-circul ar portion 15c. However, the cross- sectlona
mvegh%@él%flﬂtlﬁé to e camfigurationp oF o1 Smpl a6 Hisbatsd e Bish
hole are not limted to the configuration. For
spoad t QApicdudes adearing mesbet il 0% aind shigbtength afithe hearingi menberr] 08
portion may be a pol ygonal shape (e.g., rectangul ar)
is slightlg ot thiag halfahe axitiFldirEtAlofl NREREEIpbA T ddibh Wch}ﬂDa bobbin
used herein, the followng directional terns "forward,

trunk $8746f &lsp oaba;\ﬁ@ 107 owniwe%r ofehd inpiey perﬁ%faz eittale of e @t
and transverse as well as any other simlar

supp%'rtr\}%g‘{elblg gﬁ'%’ %gs %ggﬁﬂ){ ﬁi’%{l}' éé g . 'ghlot%el IQH z%d g %ungr dfimeter of the

Sent

spodlShaE 15" Sps, ISR E SR pdthet a7 éﬁ%&fo 3%5nfg°t with the

interpreted relative to a device equipped w
nOﬂ'ﬁ%fé’éléhPOmﬁvéﬁ@ i oReRded Q}Uﬁﬁéti@rbﬁamhrwﬂfbfg@mwd la§ igy s7ed Also,

herein to describe a conmponent, section or part of a
othed eleiresetsi af thaispos] hod dfvhe example (H)sarc dlmssamecasdliet o carry

out the desired function. [0074]Terns that are

abowexpefitsrRd eatbodiiRains - Therefdrelnxplaption ind sientRllGhuBbers
shoul d i nclude any structure that can be utilized to

corréspbhding ¥ tHe@etﬁéﬂi@MlPBe fbreldader Baftted0f the present
I nventron. [0075] The term "conprising” and its

[006‘;?r ! Vﬁ&o\f&ﬁg t@&e%i%pﬁe(ai'lprs p%[:ﬁble 5 eO158 the%ame working
effect as the above-mentioned embodiment.

[0066] Example (b)

[0067] In the above-mentioned embodiment, the bearing member 8 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 meinber 208 is formed in a cylindrical shape with a brim.
The bearing member 208 includes a large-diameter brim 208e and a tubular portion -

208f. In this case, when the spool 204 is removed from the spool shaft 15, both the

1 ﬂ:t 20'7 qnﬂ ﬂ'u:- hearing mamhar ')nQ ara fpmnvnr‘ tnoathar from the o

1 T
LA r W OLSAALLILE, LIEWELELSWE LenF L W LU R Alidid AaNail vaske Opr i AveL

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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be open ended terns that specify the presence of the

. stated features, elenents, conponents, groups,
i ntegers, and/or steps, but do not exclude the
presence of other unstated features, elenents,
conmponents, groups, integers and/or steps. The
foregoing also applied to words having simlar

_ nmeani ngs such as the terns, "including,"” "having," and
abo%%ﬁ#}igﬁéd.%r?@ﬁ%r}t. ﬁﬁ%rqféﬁ%eﬁépﬁ{r{&i\%ﬁ gﬁ& symbi&ahinBBrs

er;" or "ele sed 1n the
~singylar, can have the _dyal . ning, . of a single part or
corrgSRﬂrﬁ}n(ﬂ todhe ‘E}Fmﬁ’é‘ist"é‘.ﬁ kf’é’@%’?ﬁﬁe@ OFEFW{; of degree such
as "substantially", "about” and 'ap roana%eI " as _,
[00¢ed Wereidimgtedne exanyus ghals |1%p%ﬁ%%%§> rgplizedle é%?%wor}"fmg
the nodified termsuch that the end result is not
effest gnhé inbave-nyntddred getbod[@%7] Whi l e only sel ected
enbodi nents have been chosen to illustrate the present
[00TOVenEkamplei) W | | be apparent to those skilled in the
art fromthis disclosure that various changes and

(00701 f e alel BTe-SRRLIDFI BRSO IHAER], helpbiOshhfidanaclhdadhe

romthe scope of the invention as defined in the

ded .cl ajJrs. . j . :
oo SSRRF ST, U RGATAB RSB 50 ormed
o B0 5 B S0k bk e o
RN S UE R L AR TS

di scl osed enbodi nents. What is clainmed is: 1. A
engagabwith dre mns@iouhirpyrieel Sovhed & formedipdbe sige shapgep &ie

to a non-circular portion formed on a tip of a spoo
croshaktion bhtesppRlircahaportioni i5g. aHooweer, the crossescb@arial sltgpes of

forth but prevented fromrotating with respect to a

the hBflcireMiat portiBh aAP AR enAPRAERIHAL are not 1iMited olhewonfiguration.
I ncluding a bobbin trunk with an outer periphera

For AR M b S0 0 BRI 82, b oy

a tubul af shaft support nber integrally formed with
shap, '%O’E?EFaHgF rﬂ{aﬁsd%go ggﬁ?‘ece, uni tary nenber, the

drag accommodati gn_spac t support nenber

bei ng | ocated on é)%grlwfgﬂ@%obbi n trunk and

extendi ng al ong the axial direction of the spool; and
[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

"y

inventic
[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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a tubul ar bearing nenber including an engagenent hol e
non-rotatably engaged with the non-circul ar portion of
the spool shaft and a retaining nenber fow ed on the
perimeter of the engagenent hole, the bearing nmenber
bei ng made of synthetic resin and di sposed between the
spool shaft and an inner surface of the shaft support
menber so as to rotatably support the spool unit, the
retai ning menber protruding radially inward of the
[0074h gagbranttha recxmessed anrmeangrplusdunciontip shesglaigns should
shaft. 2. The spool according to claim1l, wherein the
includeranyistrootuag thpbedni lerutilized twlemraowtbe imcton afithatpat of the
peri phery thereof, the groove being arranged in the
presétfigvdrtiohent i al direction of the non-circular portion.
3. The spool accordlng to claim 2, wherein the bearing

(00788 Mberh el @‘c&ﬁ rgfsh #0a rmaﬁ%so% g@dtﬂ%rélﬂ ear@frﬁéﬁﬁ%d to
isi wh

4. The spool ng to c aim 2/ erein

be 0Bt RN %?8'8% 3%?%868? 5hatk tsﬁeflf% %9{ sﬁe@thape

retainin nenber is formed he |n rlphery f

compeRents, FeRCERTS EA4PT SHTRS, E ogtot Pﬁ |H§Ef° her
unstated features, elements, components, groups, integers and/or steps. The |
foregoing also applied to words having similar meanings such as the terms,
“including,” “having,” and their derivatives. Also, the term “part,” “section,”

¥ e

“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 ill.ustrate 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

(‘1911’\‘\Q ‘21"](1 1‘1’\.911' Pﬂ111‘fﬂ1p1‘lfﬂ ThI a tha ern
WATAARALIF TEEANE VAAWAR re LAAw s

e of the invention ig not limited tn the
equivalents, lhus, e ol the 1y toihe

disclosed embodiments.
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What is claimed is:

1. A spool for a spinning reel where the spool is attached to a non-circular portion
formed on a tip of a spool shaft, the spool shaft being allowed to move back and forth but
prevented from rotating with respect to a reel unit, the spool comprising:

a spool unit including a bobbin trunk with an outer peripheral surface to wind a
fishing line around, a drag accommodation space to accommodate a drag washer, and a
tubular shaft support member integrally formed with the bobbin trunk as a one-piece, unitary
member, the drag accommodation space and the shaft support member being located on an
inner side of the bobbin trunk and extending along the axial direction of the spool; and

a tubular bearing member including an engagement hole non-rotatably engaged with
the non-circular portion of the spool shaft and a retaining member fowled on the perimeter of
the engagement hole, the bearing member being made of synthetic resin and disposed
between the spool shaft and an inner surface of the shaft support member so as to rotatably
support the spool unit, the retaining member protruding radially inward of the engagement

hole and towards an axis 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 being configured to

interlock 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 is formed on the inner

periphery of the engagement hole at one end of the bearing member.
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