-1 TITLE OF THE | NVENTI ON SPINNING REEL SPOOL BACKGROUND CF THE gNVENTIgNg}
Techni cal Field 5 The present invention relates to fishing reel o

and in particular to spinning reel spools that are reciprocative mnth
respect to the reel body. Description of Related Art Typical spinning reels
include a reel unit, a rotor, a 10 spool, and a handle that is rotatively
supported by the reel unit. The spinnihg-reel spool, which is

reci procatrrveri oF that tnvesbirdHiys back and forth with respect to the reel
unit, includes: a bobbin trunk onto which fishing line is wound; a front

flange Segb&ﬁﬂIﬂGSﬁﬁﬁgdsgboihe front end of, and 15 having a |arger
di aneter than, the bobbin trunk; and a tubular skirt portion provided at

t he rear b u ront flange section is fastened with a

front- fl nggegpgﬁﬁ bﬁeﬁ%g ?ﬁgEgﬁgO&obbln trunk. Japanese Laid Open Pat.

App. Nos. 49-5781 and i8-68889 20 for instance, disclose spools in which

t he bobbi LE¢Be skirt portion are nmade unitarily from sheet

metal, for exanple of an alum numalloy, which serves to nake the entire-

spool %ighter.Thg Eﬁﬁﬁ@ﬁtuén‘aenép@nl@elﬁDGSf*@@nﬁuslumnmtsteﬁ, 25 the

bobbin trunk and the skirt portion are nmade to be thin.
and in particular to spinning reel spools that are

reciprocative with respect to the reel body.

Description of Related Art

Typical spinning reels include a reel unit, a rotor, a
10 spool, and a handle that is rotatively supported by the reel
unit. The spinning-reel spool, which is reciprocative in
that it shifts back and forth with respect to the reel unit,
includes: a bobbin trunk onto which fishing line is wound;
a front flange section disposed at the front end of, 'and
15 having a larger diameter than, the bobbin trunk; and a
tubular skirt portion provided at the rear of the bobbin
trunk. The front flange section is fastened with a front-
flange fixing member to the bobbin trunk.
Japanese Laid Open Pat. App. Nos. 49-5781 and 50-68889,
20 for instance, disclose spools in which the bobbin trunk and
the skirt portion are made unitarily ffom sheet metal, for
example of an aluminum alloy, which serves to make the
entire spool lighter.
In conventional spools thus formed from sheet metal,

25 the bobbin trunk and the skirt portion are made to be thin.




-2- "Therefore the strength of the bobbin trunk and skirt portion i§ UL 2004
di m ni shes. Because the bobbin trunk is in particular subjected t paﬁﬁe .
forces, dimnishment in the bobbin trunk strength risks that the bobbin
trunk will deformfromline- 5 winding. . SUMVARY OF THE | NVENTI ON An obj ect
of the present invention is to devise overall [|ightness of weight for
spinning reel spools while naintaining2zthe strength of the bobbin trunk.
10 Anot hemn@blbg6lOnENELRERSEA! oENKARILOALER {PhnEPAAR O i GRbrERIR! S 1O

e wel ght an a e

devi se a spool that 1's na I ght sanme t1nme To suppress

def ormati Qns 4. eof . .Accqrding to a first_aspect of the prese i nvention,
a spinni%% 9égﬁ %g%SF'th ?ceggebghghF?%éanbggﬂngnﬁsfb?t?ﬁ%ﬁ%?ﬁiﬁ% respect
to a reel uni.t includes a tubular bobbin trunk for winding fishing |ine
around it$Y ﬂ?&ﬁﬁﬁeF@n&@FgﬁhéoﬁﬁﬁﬁinleFEﬁﬁh%ﬁpﬁglﬂaH%efP%#P%Prﬁ%%ﬁksheet;
a skirt portion provided at a rear end of the bobbin trunk; and an inner
barrel nmefb&Enpitht sdske thatnhbe bpbbinf brenkiwilsi defermtfieom 2binebbi n
trunk. In such a spool, the bobbin trunk is made froma netal sheet, so
that the spodingan be nmade |ight. Mreover, an inner barrel nenber is
fitted to an inner circunferential side of the bobbin trunk, so that the
strengt h stMMABYbOBPbTRE ZRvEN®mENCan be nmai nt ai ned.

An object of the present invention is to devise overall
lightness of weight for spinning reel spools while
maintaining the strength of the bobbin trunk.

10 : Another object of the present invention is for spinning.
.reel spools to deviéé a spoeol that is made lightweight and
at the same time to suppress deformations thereof.

According to a first aspect of the present invention, a
spinning reel spool that can be shifted back and forth with

15 respect to a reel unit includes a tubular bobbin trunk for
winding fishing line around its circumference, the bobbin
trunk being made from a metal sheet; a skirt portion
provided at a rear end of the bobbin trunk; and an inner
barrel member fitted to an inner circumferential side of the

20 bobbin trunk.

In such a spool, the bobbin trunk is made from a metal
sheet, so that the spoocl can be made light. Moreover, an
inner barrel member is fittedrto an inner circumferential
side of the bobbin trunk, so that the strength of the bobbin

25 trunk can be maintained.



3 0°JUL 2004 -3- According to a second aspect of the present inverff {jomii_ i g4
a spool as in the first aspect, the skirt portion is provided at a rear

end of the bobbin trunk and is nade from the netal sheet unitarily wth

t he bobbin trunk. Thus, the 5 bobbin trunk and the skirt portion are nmade
unitarily froma netal sheet, so that the spool can be made |lighter.
According to a third aspect of the presgnt invention, a spool as in the

first or secongogspiehqftstheseiihuiigsede &f ofile NANIS SRy RipYT ded at

a front end of the bobbin 10 trun ving a di aneter

| arger-th h ' er._o he. bopbin trunk.. Thus, the fishing |ine can be
~preventegﬂf%o%?g#?g%%n%noﬁyét§l¥% ??%%?g'b%%%u%@?EFfﬁ%ﬁﬁl°?| ge section
is provided at .a_front end of t{he_bobbin trunk. 15 According to a fourth
aspect of PFREIIPEseht® TARIENERIrOT Fhc LR Heunh andk 3hHafias® , the
inner barrel menber is made of a synthetic resin polyner. Thus, the spool

can be naB& BEtRLWARESE unktarikhwnkihght Hee shelpin fgrind. A ditiEto a

fifth aspect of the present invention, 20 in a spool as in the third
aspect5 thebbinetrrpakrandnbhbeskiis pedeioh aréeimgde netitariliusirathe spool
can be made |ighter and stronger. According to a sixth aspect of the
present imeeali sheetjnsa shadbl the spodhecdn fibd medectightwr nner barrel
menber
According to a third aspect of the present invention, a
spool as in the first or second aspect further includes a
front flange section provided at a front end of the bobbin
10 trunk and having a diameter that is larger than the diameter
of the bobbin trunk. Thus, the fishing line can.be
‘prevented from slipping off to the front, because a front
flange section is provided at a front end of the bobbin
trunk.
15 According to a fourth aspect of the present invention,
in a spool as in the third aspect, the inner barrel member
ﬁ,. is made of a synthetic resin polymer. Thus, the spool can
be made at low cost, while making the spool lighter.
According to a fifth aspect of the present invention,
20 in a spool as in the third aspect, the inner barrel member
'is made of a light metal. Thus, the spool can be made
lighter and stronger.

According to a sixth aspect of the present invention,

in a spool as in the fifth aspect, the inner barrel member .




3 0JUL 2004 -- 4 is made of an alum numalloy, a titanium all oy or3aD JUL 2004
magnesi um al | oy. Thus, the spool can be made |lighter. According to*a -
seventh aspect of the present invention, in a spool as in the second

aspect, the inner barrel nenber 5 has an inner flange portion extending-
froma rear end of the inner barrel nenber along an inner side of the

skirt portion. Thus, it is possible te4position the inner barrel nenber

- axially “ﬁkhmaﬁgr0§X§Hp5fumﬁnﬁﬂngiléggn%etfeéﬁiﬁm'aff?% &5 i sk-shaped or

tubul ar, while preventing the I nner arr el nmenber omrotating by

fasteni ng Laper nge orti to the skirt portion., .Furthernore,
deformati8%?38%99§'h%£h)§gbi nTﬁPﬁnkgﬁﬁnsla%‘)ﬁr%%n‘?%d“%@e ;{;Js%*}‘b%'g with the

i nner flange portion.forces due to the mﬁnding of line that £ are exerted on
the portion wheFECFHENGKEPt 2 pBRYEBRN fERECT 13T THRS | PFRYENT sl HokQM on can
be provided unitarily with or separately fromthe inner barrel mnenber.
Accor di nglfo2afiPePdheh aBpbhe 8econd aseeeht theehiien bayrelh mper as in
the third aspect, the inner barrel nenber is fastened to at |east the
bobbi n5tr @k an theeskEiang@é portion eytenéssyfitomng, repmiemy] d@astiemi ng
with screws or fastening with grooves. In the case of press fitting, the

i nner bar dehefebherel casmberf astegegdneashey HydHressthdtéiing for exanple,

the inner barrel menber to the bobbin trunk, utilizing the

portion. Thus, it is possible to position the inner barrel
member axially with, for example, a inner flange portion -
.that is disk~shaped or tubular, while preventing the inner

10 barrel member from rotating by fastening the inner flange
1portion to the skirt portion. Furtﬁermore, deformations of
fhe bobbin trunk can bé prevented by absorbing with the
inner flange portion forces due to the winding of line that
are exerted on the portion where the skirt portion rises.

15 The inner flange portion can be provided unitarily with or
separately from the inner barrel member.

According to an eighth aspect of the present invention,
in a spool as in the third aspect, the inner barrel member
is fastened to at least the bobbin trunk or the skirt

20 portion by press fitting, gluing, fasténing with screws oOr
fastening with grooves.

In the case of press fitting, the inner barrel member
can be fastened easily by press fitting, for example, the

inner barrel member to the bobbin trunk, utilizing the

25 - elasticity of an inner barrel member made of a synthetic




25 elasticity of an inner barrel menber nmade of a synthetic 3 0 Jg% Zggﬁ 5004
-5- resin polyner. In case of gluing, the inner barrel nmenber can Q -
fastened tightly by applying an adhesive to the outer circunference of the
i nner barrel nmenber, and gluing the inner barrel menber to an inner
circunferential side of the 5 bobbin trunk, for exanple. In case of
fastening wwth screws, the inner barrels_-nenber can be fastened easily by

screni g Lh1hBeivhkaNgCROELLON0RT ot lEn) MERe DALIEL SBEREY mdiddie TS g

portion of the portion, rex In""casSe o ning With
grooves, the inner barrel pe r can_10 be fastened in a sinple nner by
pl aci ng t hé% hﬁe?aﬁgﬂlgﬁ t?‘r‘éﬁrﬁ&’ PRsPRRLY 1RI b3 A HRes Lirk %S‘Rﬁ rﬂ?ﬁt%eousl y
form ng rooves in the bobbin trunk and the inner barrel menber, for

exanpl e by 1pFBRESHERRENGLt hBE ebYneBIRRTHYL thRTPeRi and Fluintdhifing to a
ninth aspect of the present invention, 15 in a spool as in the first or
second aspBBEr PRETrBHbBEMberrtmkamntnnee ckieumpereiviahreidorafedchmitarily
by press- working. Thus, it is easy to formthe bobbin trunk and the skirt

porti oh. Robbidi hguhk, afbentkamspect Dh ¢thee poEstadtémventwith 20 in a
spool as in the first to seventh aspects, the bobbin trunk and the skirt

portion aserewd¢ eheainAbdnbaHAEBl héibheR c&h BbE| £5StehddYeadily tni um al | oy
or a magnesiumalloy. If an alum numalloy is used, processing the bobbin
trunk andscrewing the inner flange portion of the inner barrel member
to the rising portion of the skirt portion, for example. In
case of fastening with grooves,rthe inner barrel member can
10 be fastened in a simple manner by placing the inner barrel
member inside the bobbin trunk and simultaneously formipg
grooves in the bobbin trunk and the iﬁner barrel member, for
example by press-working thereby reducing their diameter.
Accerding to a ninth aspect of the present invention,
15 in a spool as in the first or second aspect, the bobbin
trunk and the skirt portion are formed unitarily by press-
working. Thus, it is easy to form the bobbin trunk and the
skirt portion.
According to a tenth aspect of the present invention,
20 in a spool as in the first to seventh aspects, the bobbin
- trunk and the skirt portion are made of an aluminum alloy, a
staigless alloy, a titanium alloy or a magnesium alloy. If
an aluminum alloy is used, processing the bobbin trunk and

the skirt portion becomes easy, and they can be made at low

25 cost. If a stainless alloy is used, it is possible to




the skirt portion becones easy, and they can be nade at | ow 25 cosg.( ljfliazi{4
stainless alloy is used, it is possible to 30 JUL 2004 -6- obtain a bobbin
trunk and a skirt portion with high rigidity and to i nprove their corrosion
resistance. If a titanium alloy is used, it-is possible to obtain a bobbin
trunk and a skirt portion with high rigidity and to make the bobbin 5

trunk and the skirt portion lighter. .Lg-a magnesiumalloy is used, it is

possi bl e et bj u and i ortl eve ighter.
hocor di ngPP5Iah 3 BRBPR L Eah WBa Frak BFe BEHE Lo RPN 08 s 1
the first or gecond asgecg,,a 10ﬁgluralit .0f groove portions extending in
ci rcunf er 8R% 5P dPPERYFORNGIE FOFREELPR FRELBLR ?eper¥€ﬁ%f%¥t%%ﬁﬁ%ce of the
bobbi n trunk. Thus, the bobbin trunk can be strengthened wth a plurality
of groove@pP¥i bfisUFBHmedti hsthessibbe tpephbhabiad kekh i wink Mndbdbbi n
trunk. 15 According to a twelfth aspect of the present invention, in a
spool as EBkirhep¢ithonsyéth, hige rigtditerenditd maleviehe goskbhioms in the
bobbin trunk are fornmed by cutting, press- working or rolling. If the

gr ooves pottrunksaadether skilrbypogtidh NUighber gr ov¥ ea pRddneitue adll gy f or med
with high 20 precision while maintaining the strength. If the groove

portions ageubegnedtbyspPpessiMPEktHInakbefhé NEolk PR VESUBIAMnd KO Med
easily by drawi ng, which is one kind of press-
skirt portion even lighter.
According to an eleventh aspect of the present
invention, in a spool as in the first or second aspect, a

10 plurality of groove portions extending in circumferential
direction are formed in the outer peripheral surface of the
"bobbin trunk. Thus, the bobbin trunk can be strengthened
wiﬁh a plurality of groove portions formed in the outer
peripheral surface of the bobbin trunk.

15 - According to a twelfth aspect of the present invention,
in a spool as in the 11lth aspect, the circumferential groove
portions in the bobbin trunk are formed by cutting, press-
working or rolling. If the groove portions are.formed by
cutting, the groove portions can be formed with high

20 precision while maintaining the strength. If the groove
portions are formed by press-working, then the grooves can
be formed easily by drawing, which is one kind of press-
working, or by metal spinning. If the groove portions are
formed by rolling, then the groove portions can be formed

25 easily.




wor ki ng, or by nmetal spinning. If the groove portions are fornedLBy HE sang
tolling, then the groove portions can be fornmed 25 easily. 3 0 J [h&&& 2004
-7- According to an thirteenth aspect of the present invention, in a spool

as in the 11th or tenth aspects, the inner barrel nmenber has a plurality

of recesses extending in A circunferential direction in the outer

peri pheral surface, 5. and the circunferential groove portions in the

bobbi n trunk re.f.ofr. 0 _3as it i\t e_re S : s, the
groove portionguggﬁgggﬁfgéhg ,t%gf%§?§§p gfbgg%f8%ngﬁé §§eggggality of
recesses i,n the outer, peripheral syrface qQf an inner barrel nmenber nade of
a syntheti%pW%ﬁiﬁ?qﬂﬂﬁﬂnﬁ,SR%ﬂ} ago Wy hectiltd Phe *6BEBI ASPRGRR t Bg
press-worki ng process, such as drawing, so as to match it to the shape of
these recdd¥Ris banreaihmenbere hashe piuaalizyr of wespeseganxpending in
strengt hened, because the recesses are fornmed in the inner barrel nenber.
15 Accor diang itmsum fementtéandt il iaspddibnofint thepoasent peripherabnsurfiaaespool
as in the third aspect, the front flange section is forned unitarily with

the inner it rigle ciRmMiIferBitsall Reodiie et iohst Ra thenbobbangeragrti on
can be maintai ned, because the front flange section is fornmed 20 unitarily

with the igwnersdidldelsdREbel RN Qe tnhe raRekseRarrehufempge can be .

fastened to the bobbin trunk by
groove portions can be formed, for example, by forming a
plurality of recesses in the outer peripheral surface of an
inner barrel member made of a synthetic resin polymer, and

10 subjecting the bobbin trunk to a pressfworkihg process, such
as drawing, so as to match it tq the shape of these |
recesses. In this case, the inner barrel member can be
strengthened, because the recesses are forméd in the inner
barrel member.

15 Accordiné to a fourteenth aspect of the present
invention, in a spool as in the third aspect, the front
flange section is formed unitarily with the inner barrel
member. Thus, the strength of the front flange section can
be maintained, because the front flange section is formed

20 unitarily with the inner barrel membef. Moreover, the inner
barrel member can be fastened to the bobbin trunk by
sandwiching it between the front flange section and the
inner flange portion. |

According to a fifteenth aspect of the present

25  invention, in a spool as in the third aspect, the front




sandwi ching it between the front flange section and the inner flamgg jijl 2464
portion. According to a fifteenth aspect of the present 25 invention, In a
spool as in the third aspect, the front 3 0 JUL 2004 -8- flange section is
attached to the inner barrel menber as a separate el enent. Thus, the front

fl ange section and the inner barrel nmenber can be forned as separate

el enents, and the front flange sectiongecan be detachable. 5 According to a

sixteenth eAspGE! sabriBe RECIERLonbHVER LRB: shileP SRAPLI Afediled Nfs 141 1 d

aspect, the ange sectron rs n um num alT oy, a stainless
alloy, a titaniumallo r a nesjumal loy.. | f an_alum num al l.oy is used,
processi ng FR&E3-Fofit-© %Qﬁge Egggkoﬁhelérﬁﬁ oﬁﬁéngﬁsﬁ?CE&ﬁPi%n€5H“%e made at
lowcost. If a stainless alloy is used, it is possible to obtain a front
fl ange sedfP&k RPTHehi BRUPRYi BRRybanforBednps ofeParate colemantedr rad st ance.
If a titaniumalloy is used, it is possible to obtain a front flange
secti on witdhie Kirghtrifdpaoeysestand cennhkedehachabhe.fl ange section lighter.
If a nagnesiumalloy is used, it is possible to make the front fl ange
section even | hghbedingceor di Bixteenthengpeeendbh abpesieddnt he present
invention, in a spool as in the third aspects, the front 20 flange section
has been vgrkediby,Cihl kNgpodiuss tHetheOBhird aspect, the front
flange section is made of an aluminum alloy, a stainless
alioy, a titanium alloy or a magnesium alloy. If an
aluminum alloy is used, processing the front flange section
- 10 .becomes easy, and it can be made at low cost. If a
stainless alloy is used, it is possible to obtain a front
flange section with high rigidity and to improve its
corrosion resistance. If a titanium alloy is used, it is
possible to obtain a front flange section with high rigidity
15 and to make the front flange section lighter. 1If a
magnesium alloy is used, it is possible to make the front
flange section even lighter.
According to a seventeenth aspect of the present
invention, in a spool as in the third aspects, the front
20 flange section has been worked by curling. Thus, the front
flange section can be strengthened.
According to an eighteenth aspect of the present

invention, in a spool as in the 15th aspect, the front

flange section is fastened by screwing it to the inner




fl ange section can be strengthened. According to an eighteenth aspect of

the present invention, in a spool as in the 15th aspect, the front Lﬁﬁngﬁw
section is fastened by screwing it to the inner 3 0 J UL 2004 -9 Bdfrdft it
menber. Thus, the front flange section can be fastened easily to the inner
barrel nenber. According to a nineteenth aspect of the present invention,

a spool as in the 15th aspect further iocludes a 5 front-flange fixing

menber at baghed hembbe, frPRhs SNeh O chige T£PMod | 8080 P PIbe THUS, the

front flange section can be fastened to t nner barrel nmenber by

sandwi chi | e t ront-flange fixin nber and the inner barre
menber . 139 E%g?giéégggyae mé%?i%?ﬂe52%§5¥é%fm%w§§5Tesent I nvention, in a
spool as in the 19th,aspect, the front. flange fixing nenber is fastened by

screwing it toPFREIFHRAL TO1R MyRekeeR SRR, OF N RIfE$hange fi xi ng
menber can be fastened easily to the front flange section. 15 According to
a twenty- fRVeRtaqBec? SpPoheaprinrchite 1%vRmsrect i ELhgiooindd1des the 19t h
-aspect, the front- flange fixing menber is fastened by screwing it .to the
i nner 5 bafrehtréhbage Thysngthembeonstidcimgd o xilng Tmnbererchretbehe ast ened
easily to the inner barrel nenber. It is also 20 possible to pass screws
t hrough t ieohtonlahyangecteshi onrigngl, the front flange section can be
fastened to the inner barrel member by sandwiching it
between the front-flange fixing member and the inner barrel
member.
10 According to a twentieth aspect of the present
invention, in a spool as in the 19th aspect, the front-
flange fixing member is fastened by screwing it to the front
flange section. Thus, the front-flange fixing member can be
fastened easily to the front flange section.
15 According to a twenty-first aspect of the present
invention, in a Spool as in the 19th aspect, the front-
flange fixing member is fastened by screwing it to the inner
barrel member. Thus, the front-flange fixing member can be
fastened easily to the inner barrel member. It is also
20 possible to pass screws through the front flange section and
screw the front-flange fixing member to the inner barrel
member.
According to a twenty-second aspect of the present

invention, a spool as in the first or second aspect further

25 includes a folded portion, in which the rear end of the




screw the front-flange fixing nmenber to the inner barrel nenber. ﬁOJ@LQ%@,
to a twenty-second aspect of the present invention, a spool as in't

first or second aspect further 25 includes a folded portion, in which the
rear end of the 3 0 J UL 2004 -1-0 skirt portion is folded inward. Thus,

the skirt portion can be strengthened. According to a twenty-third aspect

of the present invention, in a spool asgLn the 22nd aspect, the folded 5

o1 PR TR L 8o Sy AP LSS R L RAB ORI

to a tmenté fourth as ect of the present invention, in a spool as in the
first or B8cBhEeBEHR®ed10 t hr ough-hol es are formed by press-worki ng
t hrough t he outer erlpheral surface of the skirt portion. Thus, the skirt
portion can beAf@@EdbNertq jyHeeentyrichitd aspesiglethdihss ramsente made by
relatively inexpensive press-working. According to a twenty-fifth aspect
of the préseantisnj niem ispyol ma Spodie a2nd adyedt,r dtheorfodeleaind aspect
the thickness of the netal sheet is not nore than 1.5 mm Thus, the
press-s\or gbngios Easfotmed sy afurl DECAUSEhEdE tIheedolddi JoreSdn Samot nore
than 1.5 mm It is preferable that the sheet thickness is at least 0.6 nm
and at nogé foPmdMeasily by a curling process, which is a simple
plastic process.
According to a twenty-fourth aspect of the present
invention, in a spool as in the first or second aspect,
10 through-holes are formed by press-working through the outer
peripheral surface of the skirt portion. . Thus, the skirt
portion can be made even lighter, and the through-holes can
be made by relatively inexpensive press-working.
According to a twenty-fifth aspect of the present
15 invention, in a spool as in the first or second aspect, the
thickness of the metal sheet is not more than 1.5 mm. Thus,
the press-working is easy to perform, because the sheet
thickness is not more than 1.5 mm. It is preferable that
the sheet thickness is at least 0.6 mm and at most 1.0 mm.
20 When the sheet thickness is at least 0.6 mm and at most 1.0
mm, the effect of making the spool is particularly striking.
According to a twenty-sixth aspect of the present
-invention, in a spool as in the fourth aspect further

includes a metal reinforcement member attached to the inher

25 barrel member.




20 When the sheet thickness is at least 0.6 nmand at nost 1.0 thﬂi .
ef fect of making the spool is particularly striking. According téa JUL 2004
twenty-sixth aspect of the present .invention, in a spool as in the fourth
aspect further includes a netal reinforcenment nenber attached to the inner
25 barrel nmenber. 3 0 JUL 2004 -11- with such a spool made from a netal

- sheet, nmmking the bobbin trunk thin |eadg-to a | ower strength of the bobbin

k. 1 he f ' I : het i
resin pol ymer M 2R Eo wpe BT, WARE ABp B pEFAITPURRET uiiRo KR DL ¢

trunk to strengthen the. .bohbin trunk. In this case, fittjng L nner
barrel me Jﬁ”gﬁ S &ﬁénb 55 FPuﬁklﬁﬂﬁéssFFeﬁﬁggiBFetbﬁ H%Eﬂf%in t he
strength of the bobbin trunk while making the bobbin trunk |ighter.
Hovever, ViHdHK%-he Imide gourdih mspseit i dnnddaest barrelspanher| Badesph
~polynmer and a large pressure is exerted on the bobbin trunk, for exanple
due to the wiydihegist resdmi pelyimene ist fettedete en tiheedanger that the

i nner barrel nenber is deforned together with the bobbin trunk. In this
case, a netiatlcungienfeortdenie stidee rife i hies babbdnhedunk5tbosthengthen bhere
menber. Thus, the strength of the inner barrel nmenber can be maintained at

‘a high | evalbbiid Rraniei Nfror TN CaFRTDEN £t Wgh adS iane@sherre Conempgent | y,

it is possible to suppress deformations of the spool when a |arge
inside the bobbin trunk makes it possible to maintain the
strength of the bobbin trunk while making the bobbin trunk
lighter. However, when the inner barrel member is made of a

;0 synthetic resin polymer and a large pressure is exerted on
the bobbin trunk, for example due to the winding of fishing
line, then there jis the danger that the inner barrel member
is deformed together with the bobbin trunk.

In this case, a metal reinforcement member is attaéhed

15 to the inner barrel member. Thus, the strength of the inner
barrel member can be maintained at a high level with a
reinforcement member, such as a washer. Consequently, it is
possible to suppress deformations of the spool when a large
pressure is exerted on the bobbin trunk.

20 According to a twenty-seventh aspect of the present
invention, in a spopl as in the 26th aspect, the
reinforcement member is a annular metal member. Thus, costs

can be lowered by using as the annular metal member, for

example, a common ring-shaped flat washer.




pressure is exerted on the bobbin trunk. 20 According to a twenty-seventh
aspect of the present invention, in a spool as in the 26th aspec%, Egﬁe ]
rei nforcenent nenber is a annular netal nenber. Thus, costs can é]l' re8Gh
by using as the annular nmetal nenber, for exanple, a comon ring-shaped
flat washer. 3 0 JUL 2004 -12- According to a twenty-ei ghth aspect of the
present invention, in a spool as in tha226th aspect, the reinforcenent

menber 15,2 aaedrinyg LHOAt ool 0f R chNAShochAtECLnIRIbEL o TS, T TS

possi bl e to strengthen~5 particu efro i'nner barrel

nmenber . AccorgLn to a twenty-ni nth %ﬁgegé f the present invention, in a
r

spool " as itk 1?%Vhl§saeép?° h8S & nfSRERber 'R attached between

the front flange section and the front end of the inner barrel menber. A
10 | arge pt & ementy BEPbg oA St RELAFBAE tPafgéraBkt ebd whehhet Hener shing
line is stuck between the bobbin trunk and the front flange section for
exanpl e, $&riNedt mepbegresThng ,ont tthepbseablel tagetsengtbenmy deformthe
i nner barrel nenber. Here, however, the reinforcenment nenber is attached
bet weed 1parttdculanmtlyf thegéreatt ead afdthbeifinept bendedfmétieer nner  barrel
menber, so that deformations of the inner barrel nenber can be suppressed.
According to aaclofrdieghtaspeeireftylA€nPhea8Pbct of the present
invention, in a spool as in the 28th aspect, the
reinforcement member is attached between the front flange
section and the front end of the inner barrel member. A
10 large pressure is exerted on the front flange section when
the fishing line is stuck between the bobbin trunk and the
front flange section for example, so that the pressure on
the front flange section may deform the inner barrel member.
Here, however, the reinforcement member is attached between
15 the front flange section and the front end of the inner
barrel member, so that deformations of the inner barrel
member can be suppressed.
According to a thirtieth aspect of the present
invention, in a spool as in the 26th aspect, the
20 reinforcement member is attached to a rear end of the inner
barrel member. Thus, it is possible to maintain in
particular the strength of the rear end of the inner barrel
member at a high level.

According to a thirty-first aspect of the present

25 invention, in a spool as in the 26th aspect, the inner




invention, in a spool as in the 26th aspect, the 20 reinforcenentégﬁnBﬁL H@
attached to a rear end of the inner barrel nenber. Thus, it is p i ol
maintain in particular the strength of the rear end of the inner barrel
-menber at a high level. According to a thirty-first aspect of the present

25 invention, in a spool as in the 26th aspect, the inner 3 0 JUL 2004 -13-
barrel nmenber further conprises a bottegLportion defining a space that is

open to t?% %rgnhe i.nf.Qr cenen nﬁ r is attached_to.the bottom
orti on oP el menBBs, P cheLTLORERTERL o BOREOw PoRbIAN FEEHR I,
barrel nenber c%gég.be i ncreased_ by attaching t he reinforcenent nenber at
the bott&MESEr 18 SFf PE€Rake FBF £ELBRwoaALi RBCaratRfCrFRReRhi sm for
exanpl e. According to a thirty-second aspect of the present invention, in
a spool adeMperhds3astaghpdcto shedbspher portiennmbdebesinner dgpreehani sm
for braking the spool, and the reinforcenent nenber serves as a washer for
the drag mesbleani shuFhuthet bereaghbr of othehéndeagbarchhnembendcame
rei nforcenent nmenber can be provided as one elenent. According to a
t hirtyst hibed inspeatedf byhatpaeheny theSrendEditement mémseEE0Lt ashén t he
26th aspect, the reinforcenent menber is fastened to the inner barrel
member  bpodtomeddk-t@Ba 6f Br 8pachi EbirNgecoikbAgriNg! 8 88agf ast eni ng
| mechanism, for example.
According to a thirty-second aspect of the present
invention, in a spool as in the 31st aspect, said space
10 accommodates a drag mechanism for braking the spool, and the
reinforcement member serves as a washer for the drag
mechanism. Thus, the washer for the drag mechanism and the
reinforcement member can be provided as one element.
According to a thirty-third aspect of the present
15 invention, in a spool as in the 26th aspect, the
reinforcement member is fastened to the inner barrel member
by at least one of press fitting, gluing, welding, fastening
with screws and fastening with push nuts. Thus, the
reinforcement member can be fastened in a simple and
20 reliable manner.
According to a thirtyufoufth aspect of the present
invention, in a spool as in the twenty-sixth aspect, a

fitting portion, into which the front end of the bobbin

trunk is fitted, is formed in the front flange section.




Wi th screws and fastening with push nuts. Thus, the reinforcenentqqugirqﬂ!
can be fastened in a sinple and 20 reliable manner. According to a” 2004
thirty-fourth aspect of the present invention, in a spool as in the
twenty-sixth aspect, a fitting portion, into which the front end of the
.bobbin trunk is fitted, is forned in the front flange section. 3 0 JUL

2004 -14- This increases the strength_afs-the bobbin trunk in being fitted

into the front .flange section, According,to irty-fifth aspect of the
oresent . Thgint PoRCARRESELRoREraESPR PRaLhS: PobBLBtF ik b e k. 5

i ncl udes a  tubular portion nmade fromthe netal sheet for w nding fishing
line arouhdtied ipteukherExest Shangn PARBEONF| ange portion formed
unitarily with the tubular portion and having a front portion that extends
toward an i nneAccerdéngf épeacthifby-fhfthchspespoof, thaepbedbiith trunk

i ncludes a tubular portion made froma netal sheet and an inner flange

portion fioveetiivher énaaf spoblpastiinnthé thérdubspect passhlein exiwrids
toward an inner circunference. Thus, the strength of the bobbin trunk can

be mai nt aiipedudbsaahtgbul @¥eporbesaungdtherdn brEbhaLiT UskesnEde provi ded
with, for exanple, an inner flange portion shaped |like a cylinder having a
bottom  ¢oRaeaYeREsinkt 15RePQ85LRLCi1E9 SHPRURESOREL! ”?ﬂél%%fﬂnéﬁe
flange portion formed unitarily with the tubular portion and
having a front portion that extends toward an inner
circumference. |
10 - In such a spool, the bobbin trunk includes a tubular
portion made from a metal sheet and an inner flange portion
formed where a front portion of the tubular portion extends
toward an inner circumference. Thus, the strength of the
bobbin trunk can be maintained at a high level, because the
15 bobbin trunk can be provided with, for example, an inner
flange portion shaped like a cylinder having a bottom.
~Consequently, it is possible to suppress deformations of the
5pool when a large pressure is exerted on the bobbin trunk.
According to a thirty-sixth aspect of the present
20 invention, in a spool as in the 35th aspect, the inner
flange portion has an engaging portion, and the inner barrel
member has a counter-engaging member that engages with the
engaging member and keeps the inner flange portion from

rotating. Thus, it is possible to form, for example, a

25 through-hole as the engaging portion in the inner flange



spool when a large pressure is exerted on the bobbin trunk. Accord fgjtio 2nps
thirty-sixth aspect of the present 20 invention, in a spool as in the 35th
aspect, the inner flange portion has an engaging portion, and the inner
barrel® nenber has a counter-engagi ng nenber that engages with the

engagi ng nmenber and keeps the inner flange portion from rotating. Thus, ‘it
is possible to form for exanple, a 2513hrough hol e as the engagi ng portion
in the in an Q0 JUL 2004 rotru5|on as th

count er - chgnBerg " S8F 8nBrREERRLo nAe, Eha FarnREREEPS- i & Fon (e

i nner barrel _nenber and_prevent the _inner barrel nenber fromrotating by
engagi ng tHE &RGLYi H@rESF-t Pembry hahflePesihien- BRYadRRGT PFOFST on.

According to a thirty-seventh aspect of the present invention, in a spool
as in theMgBbrragpdcprevhati ther inpprnharpoit nembandfroe rolrt inarhe

menber are fastened together to the front flange section. Thus, it is
possi bl e ®dghgingdabe ehgaginhepontionnwpahbnthe sunntas—ém¢a§in@sed as
fasteni ng nenbers. Fromthe followi ng detailed description in conjunction
with the poetadpanyi ng drawi ngs, the foregoing and other objects, features,
aspects and advantages of the present 15 invention will becone readily

-apparent 10 thasecslihhedol 8 thiet§lbeventh aspect of the present
invention, in a spool as in the 35th aspect, the inner
flange portion and the inner barrel member are fastened
together to the front flange section. Thus, it is possible

10 to reduce the number of components, such as bolts, used as

- fastening members.

From ‘the foilowing detailed description in conjunction
with the accompanying drawings, the foregoing and other
objects, features, aspects and advantages of the present :

15 invention will become readily apparent to those skilled in
the art. |
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a right-side elevational view of a spinning
reel in accordance with a first embodiment of the present

20 invention;

Fig. 2 is a left side, partly in section view of the
spinning reel in Fig. 1;

Fig. 3 is an enlarged fragmentary sectional view of the

spool from the spinning reel in Fig. 2;




BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a right-side el evationaf)y yievwyg:
of a spinning reel in accordance with a first enbodi nent of the present

20 invention; Fig. 2 is a left side, partly in section view of the

spinning reel in Fig. 1; Fig. 3 is an enlarged fragnentary sectional view

of the spool fromthe spinning reel in, Fig. 2, 3 0 JUL 2004 -16- Fig. 4
is an enlarged fragnentary sectional vigw illustrating a detail of a spoo

correspondi ng Fégthat igsandepiaigedi ArkbfienBariynséctehiicaténn of the
first enbodinment; 5 Fig. 5 is an enlarged fragnentary sectional view

correspondhidsteaflifly 4 ALeAgt BROLNELoBROLLLEBLLOAA1RY JeoSrhat fa¥! oW
corresponding to Fig” 1 of yet anothe modi fication; Fig. 7 1s a view
correspondi Fi.q. .3 of _a second .1Q0.enbodinent;. Fig. 8 is a view
correspongﬁﬁgc%ngﬂg.Flg'i%'alHHSdFPgég%FgngP ?ﬁetggcgﬁﬁsgnbodinent; Fi g.
9is a vieM/cggresggnding to Fig. 3 of yet another nodification; 15 Fig.
10 is a vPBROEIMFBEponding to Fig. 3 of yet another nodification;

5 Fig. 5 is an enlarged fragmentary sectional view
corresponding to Fig. 4 of yet another modification;
Fig. 6 is a view correspondiﬁq to Fig. 1 of yet another
modification;
Fig. 7 is a view corresponding tb Fig. 3 of a second
10 émbodiment;
Fig. 8 is a view corresponding to Fig. 3 in a
modification of the second embodiment;
Fig. 9 is a view corresponding to Fig. 3 of yet another
modification;
15 Fig. 10 is a view corresponding to Fig. 3 of yet
another modification;
Fig} 11 is a view corresponding to Fig. 3 of a third
embodiment;
Fig. 12 is a view corresponding to Fig. 3 in a
| 20 modification of the third embodiment;
Fig. 13 is a view corresponding to Fig. 3 of yet
another modification; and
fig. 14 is an enlarged sectional view of a spool for a
reverse-drag type spinning reel in a fourth embodiment of

25 the present invention.




Fig. 11 is a view corresponding to Fig. 3 of a third enbodinent; 3K giiji1200
Is a view corresponding to Fig. 3 in a 20 nodification of the third
enbodiment; Fig. 13 is a view corresponding to Fig. 3 of yet another

nodi fication; and Fig. 14 is an enlarged sectional view of a spool for a
reverse-drag type spinning reel in a fourth enbodi mrent of 25 the present
invention. 3 0 JUL 2004 -17- DETAI LED-BESCRI PTI ON OF THE PREFERRED

EVBODI VENTSTATIRD BESTHR TFEITOADTS oyl BPREFRRREDL EMBERIMENTYY reel in
accordance with a first enbodi ment of the present invention includes a

reel 5 unkiras EmpsHQfemr @ spool 4, and a handle | rotatively supported
by the reel unit 2. The rotor 3 is rotatively supported at the reeI unit

front. Fishing und he out er rlpher t he
spool 4, which }IL% reC| pr o::}dJ[q ’y i sppjrfgejdl%r‘}refoefi 1 Sit orf&% %& 3. 10
The reel uni I ncl.ud s a re 1ﬁggly 2a, and, a rod, attach e%§52
extending %l%b%% fREFRENY PR §He P ehn hown
in Fig. 2, the reeI bod 2a has a space inside, which acconnodates a rotor

driving mMRhadsd Sf%Wa?rv Aot hg ardmhandle THetatiorlss driving

nmechanismb5 transnmits the rotation of the-handle 1
supported by the reel unit 2. The rotor 3 is rotatively

supported at the reel unit front. Fishing line is wound
around the outer peripheral surface of the Spooi 4, which is
reciprocatingly disposed on the front of the rotor 3.

10 The reel unit 2 includes a reel body 2a-and a rod.
attachment leg 2b extending diagonally'upwaﬁdatO'the-front
from the reel body 2a. As shown in Fig. 2, the reel body 2a
has a space inside, which accommodates a rotor driving
mechanism 5 and an oscillating mechanism 6. The rotor

15 driving mechanism 5 transmits the rotation of the handle 1
to rotate the rotor 3. The oscillating mechanism 6

i_ ‘ reciprocates the spool 4 to wind fishing line onto it
ﬁniformly.
The rotor driving mechanism 5 includes a face gear 11

20 and a pinion gear 12. The face gear 11 rotates together
with a handle shaft 10 to which the handle 1 is fixed. The
pinion gear 12 meshes with the face gear 11. The pinion
gear 12 is tubular, and its front portion 12a penetrates the
center of the rotor 3 and is fixed by a nut 13 to the rotor

25 3. The middle and the rear end of the pinion gear 12 are




to rotate the rotor 3. The oscillating nechanism 6 reciprocates tgqjiﬁgpbﬂﬁ
4 townd fishing line onto it wuniformy. The rotor driving nechanism

i ncludes a face gear 11 20 and a pinion gear 12. The face gear 11 rotates
together wth a handle shaft 10 to which the handle 1 is fixed. The

pi ni on gear 12 nmeshes with the face gear 11. The pinion gear 12 is

tubular, and its front portion 12a penettates the center of the rotor 3

and is fi Y. nut, 13 to the rotor .25 3. The_ni e.an h ar end of
t he pinioﬁﬁgggPﬂ%%yéngﬁoﬁ%?eL%fbgfa;fggsr3#5tFgg}ggéubﬂogF%dg%%fbearings
14a and 14b in the reel unit 2. The oscillating nmechanism 6 reciprocates
t he spool‘UEHéf%'lS, which is linked to the mddle portion of the spool 5
4 via a drag nechani sm 60, thereby al so reciprocating the spool 4. The
osci |l ati ng nedi¥niosnid liagdngdeechantissafedecdipypbrakes thel spgeel22, and an
I nternmedi ate gear 23. The threaded shaft 21 is arranged bel ow t he spool
shaft 15 aihft riSpandlilcdl ishdrieked Thethle dddd22 povedohaok ahd spodh 10
al ong the threaded shaft 21, to the front end of which the internediate

gear 238 i fiixed ditey heha@n@mofsot,Neneredl ajBaf keddpirschtXff the

non-rotatively to the slider 22. The internmedi ate gear 23 neshes with the

pinion geafpolA AS IV 1Ta%inY mklRahdER 631hBELHEESa2eA¥LLALET ca
shaft 21, a slider 22, and an intermediate gear 23. The
threaded shaft 21 is arranged below the spool shaft 15 and
in parallel thereto. The slider 22 moves back and forth

10 along the threaded shaft 21, to the front end of which the
intermediate gear 23 is fixed. The rear end of the spool
shaft 15 is fixed non-rotatively to the slider 22. The
intermediate gear 23 meshes with the pinion gear 12.

As shown in Fig. 2, the rotor 3 includes a cylindrical

15 member 30, and first and second rotor arms 31 and 32, which
are disposed in opposition to one another at the sides of
the cylindrical member 30. The cylindrical member 30 and
the two rotor arms 31 and 32 can be made, for example, of an
aluminum alloy, and are formed unitarily.

20 A front wall 33 is formed at the front of the
cylindrical member 30, and a boss portion 33a is formed at
the center of the front wall 33. In the center of the boss
portion 33a, a through-hole is formed, through which a front

portion 12a of the pinion gear 12 and the spool shaft 15 are.

25 passed. A nut 13 is disposed on the front of the front wall




15 menber 30, and first and second rotor ‘arms 31 and 32, which aré § Jjy 2004
di sposed in opposition to one another at the sides of the cylindrical

menber 30. The cylindrical nmenber 30 and the two rotor arnms 31 and 32 can
be nmade, for exanple, of an alum numalloy, and are fornmed unitarily. 20 A
front wall 33 is forned at the front of the «cylindrical nenber 30, and a
boss portion 33a is fornmed at the cenrtl®- of the front wall 33. in the

center of 38heahdsa b@@f‘ihgn3§§awhichhf@ﬂgﬁih@iﬁ sSppOF PR 0ghd higitahs whi ch a
front - portion 12a of the pinion gear 12 and the spool shaft 15 are 25

passed. Aghutr+l3si S;idi §pPs Ny r tpg front wall 3 2004 -19 33,
and a beafing 35,'mﬁich ro? ??v%ﬁ%ggépggétga%hggspools shaft 15, is

arranged insid he . The figst,rotor.arm31l. bends_in ul ge out ward
fronrgthe cyIi%&%igéPg%e%§59r36rgnéie??gaﬁsl?o? ?h?ea%EFV%%§SE%9 tion in
which it %i conﬁected ti t he c¥lindrical menber ~ 30 describes a curve that
‘wi dens i n e C¥LIRHREERENPEEPCL 43P B PR oREBFNER L RUVAFAr i 320 YRSber 30. A

pi votable first bail support menber 40 is provided on the outer peripheral
side of tHBectipnoint whichrit ietepnaeaied. ta thaecybindricgal meenkar gui di ng
fishing line onto the spool 4 is disposed on the end of the first bai
support md@bdestuibfheaseuvomd tbavrwaden82ibehds ¢ireuhfegeEntoigvard from
the cylindrical menber 30 and extends forward. The second
direction of the cylindrical member 30. A pivotable first
bail support member 40 is provided on the outer peripheral
side of the tip of the first rotor arm 31. A line roller 41
10 for guiding fishing line onto the spool 4 is disposed on the
end of the first bail support member 40.
The second rotor arm 32 bends in a bulge outward frqm
the cylindrical member 30 and extends forward. The second
rotor arm 32, from its tip end ﬁoward the section where it
‘15 1is connected to the cylindrical member 30, branches into two
thighs, and is joined to the cylindrical member 30 in two
circumferentially spaced places. A pivotable second bail
support member 42 is provided to the inner peripheral side
of the tip of the second rotor arm 32.
20 A bail 43 in the form of a wire bent into a roughly U-
shgpe is fixed between tﬁe line roller 41 and the second
bail support member 42. The first and second bail support
members 40 and 42, the line roller 41 and the bail 43

constitute a bail arm 44 guiding the fishing line to the

25 spool 4. The bail arm 44 is pivotable between a line-



rotor arm 32, fromits tip end toward the section where it 15 is codrflecied 7pn4
to the cylindrical nmenber 30, branches into two thighs, and is joined to
the cylindrical menber 30 in two circunferentially spaced places. A

pi vot abl e second bail support nenber 42 is provided to the inner

peri pheral side of the tip of the second rotor arm32. 20 A bail 43 in the
formof a wire bent into a roughly U -ghape is fixed between the |line
roller 41 and.the second .bail support nber_42. The fir.st and second bai
Support  ARnAhE aGSETEE SN0, SH RS FTERE i Ve piie FRLEERIT  ore
a bail arm44 guiding the fishing line to the 25 spool 4. The bail arm 44

i s pivot aBPE*BEBmeen a line 3 0 JUL 2004 -20- guiding posture shown in Fig.
2 and a reversed line-rel ease posture. The spool 4 is arranged between the
first rotor arfhgl15peedlthelscrornged dretivesB2tid finst gtaro3 amhdli s

di sposed. 5 at the end of the spool shaft 15 with the drag nmechani sm 60

i nt er posednietheesetbrd spoudr sdafi t 32 50 andhée heotspod , Andlhiss dsipgpals efl

i ncludes a spool main section 7, a larger dianeter front flange section 8,

and a g roat-thangedfoxi tige n@sde1 Shafdhes SpDeh P riesf tiethah ikas 602
tubul ar bobbin trunk 7a 10 around which fishing line is wound; a | arger

di ameter jhHbPbaEed bétwdOh P8 JPod Pl iBseting aldd Vel df¥orr @Ar e of  the
bobbin trunk 7a; and an inner bartel nmenber 7c nade of a
spocl 4 includes a spool main section 7, a larger diameter
- front flange section 8, and a front-flange fixing member 9;
The spool main section 7 has: a tubular bobbin trunk 7a
10 around which fishing line is wound; a larger diameter
tubular skirt portion 7b formed unitarily on the rear end of
‘the bobbin trunk 7a; and an inner barrel member 7c¢ made of a
synthetic resin polymer, which is attached to the inner
circumferential side of the bobbin trunk 7a. The front
15 flange section 8 is attached to the front end of the bobbin
trunk 7a. The front-flange fixing member 9 fastens the
front flange section 8 to the spool main section 7.
The bobbin trunk 7a and the skirt portion 7b are a dual
larger-smaller stage tubular element that is obtained by
20 unitary molding from a process of press-working a sheet of
an aluminum alloy. The thickness of this sheet is 1.5 mm or
less, preferably 0.6 mm or more, 1.0 mm or less.
The inner barrel member 7c¢ is attached to the inner

‘circumferential side of the bobbin trunk 7a, and is made of

25 synthetic resin polymer. As shown enlarged in Fig. 3, the




synthetic resin polyner, which is attached to the inner circunfererygaliil 2004
side of the bobbin trunk 7a. The front 15 flange section 8 is attached to
the front end of the bobbin trunk 7a. The front-flange fixing nenber 9
fastens the front flange section 8 to the spool main section 7. The bobbin
trunk 7a and the skirt portion 7b are a dual |arger-smaller stage tubular

el ement that is obtained by 20 unitary,mlding froma process of

press-working a.sheet of _an alum nym.alloy. The thickness,of this sheet is
D S or s 53350 Ml F ThPdRaRs, 8 ma 13 ciloRdracal sk lifner

barrel nmenber 7c ,is attached to the inner circunferential side of_ the
bobbi n trdfle PaCidRtlad paddeoPoridonydfnefi PaiéEsPh BEF§nBPITANShHA
enlarged in Fig. 3, the 3 0 JUL 2004 -21- inner barrel menber 7c includes a
mai n cyl i dhd ddb.pemd ém Lenex dilapgeapoptdoe- 38t i Bhelmain pair of boss
portions 18a and 18b, and an inner flange portion 19. The main

cyl i ndri catylpiordriigm 11 pcaddomiddatesomnneddtag thehdmagnmé6habidne6@ir cul ar
plate portion 17 is fornmed unitarily with the main cylindrical portion 16

on itssinngfe &ieuiler @lbital poiitden ihe ipaiforekdbaastpelitiyonsti8ahand 18b
.is formed on the inner circunferential side of the circular plate portion

17. The i n0fim fdyangR AN 9o rtd onS 16060Bd 8N 1hiAe ' 8dkcaRderdfAr @h1t he main
cylindrical portion 16. Two bearings 56 and 57 are provided inside the

boss portiong 183 aNngali80 o FTNRIort ions 18a and 18b is formed on

the inner circumferential side of the circular plate portion
17. The inner flange portion 19 is formed on the rear end
10 of the main cylindrical portion 16. Two bearings 56 and 57
are provided inside the boss portions 18a and 18b. Through
the two bearings 56 and 57, the spool main section 7 is
mounted rotatively to the spool shaft 15.
A plurality of recesses 1l6a running circumferentially
15 is formed on the outer periphery of the main cylindrical
porticon 16. These recesses 16a are provided for attaching
the tubular bobbin trunk 7a to the outer periphery of the
main cylindrical portion 16, and for the saké of forming, by
a press operation such as spinning, a plurality of grooves
20 7d matching the shape of the recesses 16a. Forming these
groove portions 7d in the bobbin trunk 7a elevates the
strength of the bobbin trunk 7a. Furthermore, threaded
holes for screw fastening the front flange section 8 and the

front-flange fixing member 9 are formed in a plurality of




the two bearings 56 and 57, the spool nmain section 7 is mounted rgthtiiNel?gns
to the spool shaft 15. A plurality of recesses 16a running -
circunferentially 15 is fornmed on the outer periphery of the main
cylindrical portion 16. These recesses 16a are provided for attaching t

he tubul ar bobbin trunk 7a to the outer periphery of the nmin cylindrical
portion 16, and for the sake of form m@2-by a press operation such as

SPi NNi ng, ras Pt avét Yookt 0500VES 2he 78rimt CHIIG LA® Shank afaithe recesses
16a. Form ng these groove portions 7d in the bobbin trunk 7a el evates the

strength 9?%%H?r?8§fi Lk f@. Furthernore, threaded holes for screw

- fastening ront ftange section 8 and the front-flange fixing nmenber 9
are fornmed in | u ity.-of 30J UL % 04 8&2- respective | ocations in
the tront-end h8ctBet Xifies dodv ol £t o imtd FRTEARI T A6 Pange
portion lghis formed unitaéil with the rear end of the main cylindrical
porti on ‘1BNGnHeR%t BRYOL 5th ghLR Y 1 HMF 1A HeP A L 19 16 AW AFEEAAS on of
the skirt Eortion 7b. Threaded holes for screw fastening the inner flange
porti dh 1310BJt e skpper pdide opif 7Thharstdnding sertionplak dliq kifrt ocati ons
in the inner flange portion 19. The inner barrel nenber 7c is kept from
rotati ng p9rseerw/bo fEstemded hdbes nber ddwagef gordriony tha drfrier it to the
skirt portion 7b.
flange portion 19 to the skirt portion 7b are formed in a
plurality of locations in the inner flange portion 19. The
inner barrel member 7¢ is kept from rotating by screw
10 fastening the inner flange portion 19 to fix it to the skirt
portion 7b.
The skirt portion 7b is press-formed unitarily with the
bobbin trunk 7a so as to cover the cylindrical member 30 of
the rotor 3. As shown in Fig. 2, a beaded (folded) portion
15 7e that is folded over onto the inner peripheral side, is
formed at the rear end of the skirt portion 7b. The beaded
portion 7e is formed by curling, and the strength of the
skirt portion 7b is raised by forming this hemmed portion
Te.
20 The front flange section 8 is an annular member formed
by curling a pressed sheet of a stainless alloy. The front
flange section 8 is screw-fixed to the main cylindrical
portion 16, and the inner barrel member 7¢ is fixed axially

by being grasped between the front flange section 8 and the

25 inner flange portion 19.



The skirt portion 7b is press-fornmed unitarily with the bobbin t@pgk1@@2ﬁﬁé
as to cover the cylindrical nenber 30 of the rotor 3. As shown in i&.“ ;
a beaded (folded) portion 15 7e that is folded over onto the inner
peripheral side, is formed at the rear end of the skirt portion 7b. The
beaded portion 7e is forned by curling, and the strength of the skirt
portion 7b is raised by formng this hemxed portion 7e. 20 The front
flange section_8_is an,_annul ar nb foroed by.curli a press sheet of
a stainless al F&yeaTRE R SRESVP| EgbE el Brol HELG AR FOREPT ot ne i n
cylindrical portion_16, and the inner barrel nmenber 7c is fixed axially
by bei ng ¢P&spgeanbethaeaet héxirgnnenbgrg? tedetbarsviiy e fnong

flange portion 19. 3 0 JUL 2004 -23- Fixed with screws to the main
cylindri c&f pbet behbis, trhskf 7ansanfiuhghesi khaginenbeflangegeediciomi th t he
front end of the bobbin trunk 7a sandw ches the front flange section 8.-
The femal &.t hMbadédmhdkeshroatibd hodes- Lhabthe frantgfbampabeixnare
arranged in different positions fromthe threaded holes in the front

- flanges sealender89 hiet Argafgeal ift, diheebehbi pobitikndarasd tihe skirt
portion 7b are made unitarily of -an alum num all oy sheet, which makes the

spool. 4 | iceRichNho1 BT {ROERR erofi EDBRGe1BebRIEA! alrEnber 7c is fitted to

the inner circunferential si
In this spool 4, the bobbin trunk 7a and the skirt

portion 7b are made unitarily of an aluminum alloy sheet,
which makes the spool 4 lightweight. Furthermore, an inner
10 barrel member 7c is fitted to the inner circumferential side
of the bobbin trunk 7a, which sustains the strength of the
‘bobbin trunk 7a.
First Embodiment Modifications
(a) In the first embodiment, the bobbin trunk 7a and the
15 - skirt portion 75 are made of an aluminum alloy.
~ However, the embodiment is not thereby limited and the
-bobbin trunk 7a and the skirt portion 7b can also be
made of stainless alloys, titanium alloys or magnesium
alloys.
20 (b) In the first embodiment; the inner barrel member 7c¢ is
made of a synthetic resin polymer, but it can also be
made Qf a light metal, such as an aluminum alloy, a
titanium alloy, or a magnesium alloy.
(c) 1In the first embodiment, the groove portions 7d are

25 formed by a press-working operation, such as drawing,



of the bobbin trunk 7a, which sustains the strength of the bobb q£t%Hn 04
7a. First Enbodi nent Modifications (a) In the first enbodi nent, th H
‘trunk 7a and the 15 skirt portion 7b are nade of an al um num al |l oy.
However, the enbodinment is not thereby Iimted and the bobbin trunk 7a and
the skirt portion 7b can also be mnade of stainless alloys, titanium alloys
or magnesium alloys. 20 (b) In the fizst enbodi ment, the inner barrel

menber 7c is e .of ynt het, but it al so be made
of ' 1ight et I o aled Bosibienh EPEMQE SEPPYRPLARPY o9TIRY a
magnesium al loy. (c)_ In the first enbodi nent, the groove portions 7d are

25 forned by a“ﬁﬁé§§kvnﬁ%9ﬁga@p@ﬂéﬁ#@ﬁ ogu&Rladngrawi ng, -24- but it al so
possible to formthe grooves 7d by other methods, such as cutting or
rolling. (@) | An Kdef ifigste epbdidiment ,t hbef fontf fanggeseectbpn88Bi s nade
of a stainless alloy. However, the enbodinent is 5 not thereby limted and
the front fl angadeeeti ans@adan ealssalheynradagoabven,akths anbvdiheyt as
titaniumalloy or a nmagnesiumalloy, (e) In the first enbodi nent, the

i nner barrel nemerhbreby 1Lfimieeddyunscraw ff@&henmgngbutaettl@ﬁnsaé&@ be
fixed by 10 press fitting, gluing or by setting in grooves.

also be made of an aluminum alloy, a titanium alloy or

a magnesium alloy.

(e) 'In‘the first embodiment, the inner barrel member 7¢ is
fixed by screw fastening, but it can also be fixed by

0. press fitting, gluing or by setting in grooves.

Af) In the first embodiment, the front flange section 8 is
attached to the‘inner barrel member 7c as a separate
element, but as shown in Fig 4, it is also possible to
form the front flange section 28 and the inner barrel

15 member 27c¢ as one element, and form the main
cylindrical portion 36 and the inner flange portion 39
as separate elementé. It is also possible to screw the
front-flange fixing member 9 to the front flange
section 8. As shown in Fig. 5, it is also possible to

20 provide the outer peripheral surface of the main
cylindrical portion 46 not with recesses but with a
smooth circumferential surface, and to fasten it to the

inner. circumferential surface of the bobbin trunk 7a,

for ekample, by press fitting or gluing.




,(f) I'n the first enbodi nent, the front flange section 8 is attagthHszmH
‘the inner barrel nmenber 7c as a separate elenent, but as shown in Fig 4,

it is also possible to formthe front flange section 28 and the inner
barrel 15 menber 27c as one element, and formthe main cylindrical portion
36 and the inner flange portion 39 as separate elenments. It is also
possible to screw the front-flange fiLysng nenber 9 to the front flange

section 8 0, ' | Gy D, At nQssi bl 0 2 rQvi.gde e outer
peri pher afgﬁﬁrggcgew%‘#ﬁlt@e%nlhqsh é’cya* ?prﬁiﬁsagla]& poor itglrgo%@hﬁglpaﬁgt ﬁgr E8dsses
but with a sngotﬂ?ciniqgﬂerential surface, and to _fasten it to the inner:
ci rcunf erenti aP® sHPFRRY OHTAHE Hdihi W gLMeAPreRddy SIdRGee OTofhsr ess
fitting or gluing. 3 0 JUL 2004 -25 (g) As shown in Fig. 6, a plurality of
t hr ough- hol es B&1HayPoReldn iy hhrpigfst¥aloit®er peripheral surface of the
skirt portion 27b by press-working. Second Enbodinment 5 In the first

enbodi nenfecond Empediment el nenber 7c is provided in the inner
circunferential side of the bobbin trunk 7a of spool to suppress

def orrmati on of It hehdobbist dniborkinfent Hovey einndn Hadreredemembeanizediigent , a
-reinforcement nenber is provided to suppress deformation of 10 an inner

barrel negbsvidéd imeckxpimnat i O -AgifiAa{tf{1 side of the bobbin
trunk 7a of spool to suppress deformation of the bobbin
~trunk 7a. However, in the second embodiment, a
reinforcement member is provided to suppress deformation of
10 an inner barrel member. In the explanation hereinafter,
description with regard to configurations and operations in
common with the first embodiment will be omitted.
As shown in Fig. 7, a spool 64 in accordance with a
second embodiment of the present invention includes a spool
15 main section 67, a front flange section 68, and a front-
flange fixing member 69. The spool main section 67 has a
tubular bobbin trunk 67a around which the fishing line is
wound, -a larger diameter tubular skirt portion 67b that is
formed unitarily with the rear end of the bobbin trunk 67a,
20 and.an inner barrel member 67c made of a synthetic resin
polymer, which is fitted to the inner circumferential side
of the bobbin trunk 67a. The front flange section 68 has a
larger diaﬁeter and is attached to the front end of the
bobbin trunk 67a. The front-flange fixing member 69 fastens

25 the front flange section 68 to the spool main section 67. A




description with regard to configurations and operations in comor( witlh 2654
the first enbodinment will be omtted. As shown in Fig.-7, a spool 64 in
accordance with a second enbodi nent of the present invention includes a
spool 15 main section 67, a front.flange section 68, and a front fl ange
fixing menber 69. The spool main section 67 has a tubular bobbin trunk 67a
around which the fishing line is wounglg-a | arger diameter tubular skirt

nd whi 4 s wounng-a | skirt
670, 20 antE imrn DR Meildrs 0" i st BRReRh HHE REBRET, (O

which is fitted.tqQ the inner circunferentjal side. of the bhobbin trunk 67a.
The front ?rfcgr%fe @hﬁctjirﬂ’r‘?% el meupsed7s At dheaddond LdeRgRed to the

front end of the bobbin trunk 67a. The front-flange fixing nmenber 69
fastens 2ZBPIHEOH ht flange section 68 to the spool main section 67. A 30
JUL 2004 -26- netal reinforcenent menber 70 is di sposed between the front
end of the innefhéhdraldiimenberk &a ardl tihe fskdatt foantgen €3bt ave 68. The
bobbin trunk 67a and the skirt portion 67b are a 5 dual larger-snaller

st age Bubuhel el arp-dndlldrs sakiqy nethully Wlidndnt hldi 1g bbeariaefdr ocess
of press-working a sheet of an alum numalloy. The inner barrel nmenber

?r?ﬁnkv\g'?;,rbjl' ?Igéﬁal%h%ltﬂﬁdq%rdnn%erprgcfé\s@ﬁo@ M3 wor#§ ngf at BeeBEDDI N
of an aluminum alloy.
The inner barrel member 67c, which is attached to the
inner circumferential side of the bobbin trunk 67a, is a
;10 tﬁbular element from synthetic resin polymer, to which the
drag mechanism 60 is fitted. Threaded holes for screwing
fast the front flange section 68 énd the front-flange fixing
member 69 are formed at a plurality of locations in the
front end of the inner barrel member 67c¢. Furthermore, an
15 annular recess 67d is formed in the front-end portion of the
inner barrel member GTc, and the reinforcement member 70 is
fitted into the receés 674 with its outer circumferential
surface aﬁd its base surface adhered to the recess 67d.
The front flange 68 is an annular member made of a
20 stainless allby that has been subjected to a curling process
and folded over rearward. The front flange section 68 is
screw fastened to the inner barrel member 67c.
Fixed with screws to the inner barrel member 67c, the

front-flange fixing member 69 together with the front end of

25 the bobbin trunk 67a sandwiches the front flange section 68.



10 tubul ar el ement fromsynthetic resin polynmer, to which the dr8d UL 2004
mechani sm 60 is fitted. Threaded holes for screwng fast the front flange
section 68 and the front-flange fixing nenber 69 are formed at a plurality
of locations in the front end of the inner barrel menber 67c. Furthernore,
an 15 annul ar recess 67d is fornmed in the front-end portion of the inner
barrel nmenber 67c, and the reinforcenmei#t7-renber 70 is fitted into the

recess 67¢u ttlhﬂeraae@um%ae%l HQUhEr %E}bh%l—flﬁﬂgfaaffﬁxi‘ﬂ héﬁb@§5€9 sypface
adhered to the recess 67d. The front flange 68 is an annul ar nmenber nade of

a 20 stai been C rli ess .and

f ol ded ovg#%%'gﬁ é.%?%&e?%%ﬁ Fé%d%hg %Fg %Bg Egreggggmﬁ? %?e%%d to the
i nner barre}]r€1 q¥:éL Fixed with screws to the inner barrel nenber 67c,
the front® gﬁﬁﬁ‘ RGeS R6&AO89 68oget her with the front end of 25 the
bobbi n trunk 67a sandw ches the front flange section 68. 3 0 JUL 2004 -27-
The threaded h@lh&s neinfeecerment- meakes 70xcay hewmbéereexampler ranfbatin
different positions fromthe threaded holes of the front flange section

68. Thé r glinfpredenped megalemefiberansheh tier aewashke, aThratghSholesg- shaped
metal menber, such as a washer. Through-holes communicating the threaded

- holes i n tdvemiuiiesatiagr ehemhReaded/ GolkBe ihr @Ak fihangenaeetl oneBerand the
front-flange fixing nenber 69 are formed in a plurality of locations in
67¢, the front flange section 68, and the front—flange

fixing member 69 are formed in a plurality of locations in
the reinforcement member 70.

10 , In this spool 64, because a metal reinforcement member |
70 is attached to the inner barrel member .7¢ the strength of
“the inner barrel member 7c¢ is highly maintained.

Second Embodiment Modifications
(a) In the second embodiment, the reinforcement member 70

15 is fixed to the inner barrel member 67¢ by screw

fastening. However, the embodiment is not thereby
limited, and it can also be fastened by press fitting,
gluing or welding or the like.

(b) In the second embodiment, the metal reinforcement

20 member 70 is attached to the front.end of the inner

barrel member 67c, but as shown in Fig. 8, the
reinforcement member 70a can also be screwed with bolts
80 to the rear end of the inner barrel member 67c.

Moreover, as shown in Fig. 9, it is also possible to

25 form protrusions on the rear end of the inner barrel




the reinforcenent member 70. 10 In this spool 64, because a metald 8 JUL 2804
reinforcenent nenber 70 is attached to the inner barrel nmenber 7c the
strength of the inner barrel nenber 7c is highly maintained. Second

Enbodi ment Modifications (a) In the second enbodi nent, the reinforcenent
menber 70 15 is fixed to the inner barrel nmenber 67c by screw fastening.
However, the enbodi nent is not therebyzglimted, and it can al so be

(a5t cned by pGaiubitbratee Wata) e YELELTG ol ke g ot

second enbodi ment, the netal reinforcenment

front end of tﬂgﬁhnngé garre% menber 67c, but as shown in Fig. 8, the

rei nf orcenent e¥ %a %%% }So be screwed with bolts ‘80 to the rear end
of the inner barrel menper_67c. Moreover,_ as shown in Fig. 9, it is also

possi bl e {6)258% oF BPBR ot R LT Bnsl dn thels edls@emPoiitife tohmditasdy fdie - 28-

menber 67c to fasten the netal reinforcenent nmenber 70b with push nuts 81.
(c) As shown | Refngorgement member ol §osrebteotat malacta R imgialf or cenent
menber 70c non-rotatively to an inner 5 peripheral base portion of the
i nner Harrel npebeph@ral sas¢ hatritomses¥eshal famers anwesthererfb@r tTheg dr ag
mechani sm 60. In this case, the reinforcenment nenber 70c is a |ug washer
havi ng protruss@nsh@h itSs@t¥&E also as a washer for the drag
mechanism 60; In this case, the reinforcement member
70c is a lug washer having protrusions on its outer
periphery (not shown in the drawing) for interlocking.
10 (d) As shown in Figs. 8 to 10, it is also possible to form
an annular fitting hole 68a in the front flange 68 to
fit the front end of the bobbin trunk 67a into this
fitting hole 68a. If the sheet thickness of the bobbin
trunk is 1.5 mm or less, preferably at least 0.6 mm and
15 at most 1.0 mm, then it is preferable that the groove
depth of the fitting hole 68a is approximately 0.5 mm,
and the groove width is at least 0.6 mm and at most 1.0
mm, for example approximately 0.8 mm.
Third Embodiment.
20 In the second embodiment, providing the reinforcement
member 70 reinforces the synthetic polymer inner barrel
member 67c, which furthermore reinforces the bobbin trunk
67a. In the third embodiment, however, a flangg portion 77e

is formed at the lead end of the bobbin trunk 77a, elevating

25 the strength of the bobbin trunk 77a.




peri phery (not shown in the drawng) for interlocking. 10 (d) As s un GQ%
Figs. 8 to 10, it is also possible to form an annular fitting hol? 683 @
the front flange 68 to fit the front end of the bobbin trunk 67.a into

this fitting hole 68a. If the sheet thickness of the bobbin trunk is 1.5
mmor |less, preferably at least 0.6 mmand 15 at nost 1.0 mm then it is

pref erabl e that the groove depth of the-fitting hole 68a is approxinately

0.5 mMm and t) S: g@g QPQ .0 mm for
exanpl e apprOX|wa %ﬁé%équﬁﬁ- %ﬁbsglnéﬁ} n the second enbodi nment ,
providing_the relnforc ment er reinforc t he synthetic

i nner bar FEF° r%%%rw%%& a Pﬁgb‘?ﬂl}f?fg}‘?ﬁﬂ‘e ¢ 'ﬁ?eorﬁﬁfss%&e tle}otr}r/unk
67a. In the thlrd embodi ment however, a flange portion 77e is formed at
the | ead &RE1BACEhR BRBD! MatmnkeTzion e%uaw?@rﬁs fieag SR &he
bobbin trunk 77a. 3 0 JUL 2004 -29- As shown enlarged in Fig. 11, the
spool 74 ppdagcbrembcblangd Hixhig dnemiped Tent Bie tsproqdr aweint SsiaPkdien on

i ncl udes a spool main section 77, a front flange section 78, and a

front -5 | aR@ehdsxi ng tehwivkar TSobHhe spook Tha misaoid ewvhicly ZHeaEishitgoul ar
bobbi n trunk 77a around which the fishing line is wound; a | arger dianeter

tubul ar skihe peribendy’H 15@@@@%%&%1&'%%15\: té]@if@%foxﬂil%rpﬁ'ﬁme bobbi n
trunk 77a;
formed unitarily with the rear end of the bobbin trunk 77a;
and an inner barrel member 77¢, which is fitted to the inner
circumferential side of the bobbin trunk 77a. The front
10 flange section 78 has a larger diameter and is attached to
the front end of the bobbin trunk 77a. The front-flange
fixing member 79 fastens the front flange section 8 to the
spool main section 77.
The bobbin trunk 77a and the skirt portion 77b are a
15. dual larger-smaller stage tubular element that is obtained
by unitary molding from a process of press-working a sheet
of an aluminum alloy.
The bobbin trunk 77a includes a tubular portion 77d
around which the fishing line is wound, and an inner flange
20 portion 77e that is formed unitarily with the front end of
.the tubular portion 77d. A through-hole 77f for
accommodating a knot at the wind-starting end of the fishing

line is formed in the tubular portion 77d near the skirt

portion 77b (see Fig. 11).




and an inner barrel nenber 77c, which is fitted to the inner 3.0 JuL 2004
circunferential side of the bobbin trunk 77a4 The front 10 fl ange“section
78 has a larger dianeter and is attached to the front end of the bobbin
trunk 77a. The front-flange fixing nmenber 79 fastens the front flange
section 8 to the spool main section 7.7. The bobbin trunk 77a and the

skirt portion 77b are a 15. dual |argep=snaller stage tubul ar el enent that

|5 obtained bysUghbghy sHOEAL101GT O 8+ BEACASSCOLs B PFS- YOI KL Aficet  of

an alum num al I oy. The 't ruh es at ar portion 77d
around whi he fishing |i i's und,_.and _an_inner_flan 20 portion 77e
Chat s oPREREE, RPEFGohi TRy nat, Bnf 1Ranar HRE Fatch afd chft i on 77, A
t hrough-hol e 77f for accaomodating a knot at the wind-starting end of the -
fishing [CAYeNIQ9 shredepAipAeendnalfaFnBofiPBANT 7HIRRA}S tREC SRS iR portion
77b (see Fig. 11). -30- As shown in Fig.. 11, a stepped recess 779 is
formed intRé IRCEESPIAT-onR79Bp aRdwhithshiabhingnbinatean doe fheld chd ching
the |l eading end of the fishing line is fitted in this recess 77g. Agap in
whi ch $i sifiorged betwaenbéhkelrdckess577gr ard bhewEeshihg-I etess 77g and the
fishing-line- interlocking portion 90. As shown in Fig. 11, the lateral
cross- sectinterdbckiiagf bshihgnl boe cakchh8Gni snsebgt ant | athy ldtsheped, and
the fishing-line catch 90 can be elastically .
cross-gection of the fishing-line catch 90 is substantially
T-shaped, and the fishing-line catch 90 can be elastically
deformed. The fishing-line catch 90 is fastened with a push
10 nut 81 attached to a protrusion formed at the rear end of
the inner barrel member 77c.
The inner barrel member 77c is attached to the inner
circumferential side of the bobbin trunk 77a, and is a
tubular element from an aluminum alloy, made by die-casting,
15 to which the drag mechanism is fitted. The fishing-line
. catch 90 is attached to the rear end of the inner barrel
L member 77¢, which is fastened with screws to the skirt
portion 77b. 1In a plurality of locations in the front end
of the inner barrel member 77c counter-engagers 77j are
20 formed, into which later-described engagers 77i, formed on
the inner flange portion 77e, engage. Further, female
threads 77h, intc which male threads 79a formed on a later-
described front-flange fixing member 79 are screw-mated, are

formed on the inner peripheral side of the inner barrel

25 member 77c.




deformed. The fishing-line catch 90 is fastened with a push 10 nut3 §1JUL 2004
attached to a protrusion fornmed at the rear end of the inner barrel nenber
.77c. The inner barrel menber 77c is attached to the inner circunferenti al
side of the bobbin trunk 77a, and is a tubular elenment froman al um num

all oy, made by die-casting, 15 to which the drag nmechanismis fitted. The
fishing-line catch 90 is attached to-g8he rear end of the inner barrel

menber 77c, whipgh !.iﬁnée.sx:@aﬁge%abt%ﬁewetfstf&rﬁé& rﬂ% a@gﬁé%ﬁ?ﬁ%g a

plurality of locations int ont end of the inner menber
counter-epga é | _.at 0.fornme nto which | ater-descr.ibed. engagers
S or il 18, REbr B AP ang HRRE bR SoBEAehE e BT feha <
t hr eads 7% , 1.nto m@ich mal e threads 79a fornmed on. a | ater- descrj bed
front-flahgE FPRPRgPAERBLr MOBLSFE e7EEr enf Hat BARCE BLARYT R GHR 'S nner
peripheral side of the inner barrel 25 nenber 77c. 30 JUL 2004 -31 The
i nner fl aA§eIp8FPrRENLeYEees thentrony presef viBRki Henex dodurell aRbehwar d,
sothat it contacts the front end of the inner barrel nenber 77c. The
i nner ¥ adde podttbe I¥enti §lgngspedcheonedd. t Neultiont, etk ofngagenshner
barrel nmenber 5 77c and the front flange section 78. Further, the engagers
771 are fahdedreufbhdedi fuatHers@nearfiip sogageto émgdde withintles - engagers
77) formed in the inner barrel nenber 77c, _
counter-engagers 77j formed in the inner barrel member 77c¢,
and made in a plurality of locations on the inner flange
portion 77e. Engaging the engagers 77i with the counter-
10 engagers 77j positions the inner-flange portion 77e, and
stops it from turning, with respect to the inner barrel
member 77c¢.
The front flange 78 is an annular member made of an
aluminum alloy that has been subjected to a curling process
15 and is folded over to the rear. Screwing in the front-
flange fixing member 79 to fix it to the inner barrel member
77c, clamps the front flange section 78 between the front
end of the inner flange portion 77e and the front-flange
fixing member 79.
20 The front-flange fixing member 79 is a cylindrical
member with a conically shaped frent portion, and male
threads 79a are formed on its rear outer periphery. Screw-
mating the male threads 79a into the female threads 77h of

the inner barrel member 77c¢, screws in the front-flange

25 fixing member 79 to fix it to the inner barrel member 77c.




and made in a plurality of |ocations on the inner flange portioqg@?s; 2004
Engagi ng the engagers 77i wth the counter 10 engagers 77] positions gﬁe

i nner flange portion 77e, and stops. it fromturning, wth respect to the
i nner barrel nenber 77c. The front flange 78 is an annul ar nmenber nade of

an alum num all oy that has been subjected to a curling process 15 and is

fol ded over to the rear. Screwing in t48&-front flange fixing nmenber 79 to

fix it tothe ijemdariel) it 7 ie lams el 99t atbapge,seqtion 78

bet ween the fron 0 i nner ange por 7€ an ront-fl ange
fixing nenﬁfr 79. .20 The front-flange fixin nber 79.is_a ¢ Iingri al
menmber wi t W % dhiitth &?‘?nd%@d‘tf red’r‘rfJ Oﬁfjr eo%’,o% gk tsjﬂpeégsf? dedr e
fornmed on jts rear, outer periphery. screw nmating the male threads 79a into
the femal eW%hdsls APIgrEd HEL GGy 19y e rranksddawsthf t he
front-flange 25 fixing menber 79 to fix it to the inner barrel menber 77c.
30 JUL 200stregpgth athehspduibbin thmk Fdsadse highilynae intadgedportion 77e
in which the front end of the bobbin trunk 77a is folded inward, is forned
uni tarisl y Modifiscdofrins df wie 7t rd Emboglinengt h of the bobbin trunk 77a is
hi ghly naintained. 5 Mdifications of the Third Enbodiment (a) In the third
embodi ment ga hern it At ElenBIdiglent/C e inner barrel member 77c is
made of an aluminum alloy, but the embodiment is not
thereby limited, and as shown in Fig. 12, the inner
barrel member 87c can also be made of a synthetic resin
10  polymer. Furthermore, in the preceding embodiment, the
front flange section 78 is made of an aluminum alloy,
but the front flange section 88 it can also be made of
a stainless alloy or of a ceramic, such as zirconia.
(b) 1In the third embodiment, the front-flange fixing member
15 7 79 was screwed into the inner barrel member 77c¢,
thereby sandwiching the front flange section 78 between
the inner barrel member 77c and the front end of the
bobbin trunk 77a. Instead of attaching it to the front
end of the bobbin trunk 77a however, the front-flange
20 fixing member 89 can also be screwed with bolts 82 and
83 to the rear end of the inner barrel member 87¢c, as
shown in Fig. 12. Incidentally, when the front flange
section 88, the front-flange fixing member 89, and the

inner flange portion 87e are fastened together to the

25 inner barrel member 87c¢, the number of screws can be




made of an alum num all oy, but the enbodinent is not thereby limted, and
as shown in Fig. 12, the inner barrel nenber 87c can al so be nmadé& ©f i 2004
synthetic resin 10 polyner. Furthernore, in the precedi ng enbodi nent, the
front flange section 78 is made of an alum num alloy, but the front flange
section 88 it can also be made of a stainless alloy or of a ceram c, such
as zirconia. (b) In the third enbodi nepg, the front-flange fixi ng nenber

15 79 was scre LN he.inn a I 7 by s wi chi ng
t he front f|an3§%?§c%?8h %&bgeg&ggn%E?hggggggédbégpgfgﬁé%gego7 cgand t he
front end of the_ bobbin &runk 77a__Instead of attaching it to the front
end of the bobBPREEr GRECFL7§REReBdF - the front-flange 20 fixing menber 89
can al so be screwed with bolts 82 and 83 to the rear end of the |nner
barrel nerfifer &7 thesthdggnsmprdimgntyotheniabipgrijnevpehchh@0ft9nt
flange section 88, the front-flange fixing nenber 89, and the inner

fl ange portionf@péencd wishepcgusbgoukePlt otthehed tanarpbatresiomenber 87c,
t he nunber of screws can be 30 JUL 2004 -33- |ower than when they are

f ast enBd separ &oeimedt att tbel mear batdr elf whebénn8¥cbatedl memberthfed

enbodi nent, the fishing-line catch 90 is fastened with a push nut 91

~attached to a po@iiesi, 0asSshetmednarigheineaitend gisbhgobsiLIcbes I €l
menber 77C. ‘
fasten the fishing-line catch 90 with a bolt 92, for
example.
Fourth Embodiment
10 In the spinning reel to which the spools 4, 64 and 74
in the foregoing embodiments is applied, the drag mechanism
60 is disposed to the inner peripheral side of the bobbin
trunk 7a, 67a, 77a and the inner barrel member 7c¢, 67¢, 77c.
Alternatively, the present invention may be embodied as a
15 spool 94 shown in Fig. 14, adapted to a so-called rear drag
- type spinning reel. Therein, a rear drag mechanism (not

Lo shown) is fitted to the rear end of the spinning reel body,
remote from a spool main section 97 that includes bobbin
trunk 97a, skirt portion 97b and inner barrel member 97c.

20 In accordance with the present invention, the bobbin
trunk and the skirt portion for spinning reel spools are
made from sheet metal, which makes the spool lightweight.
Furthermore, an inner barrellmember is attached to the
bobbin trunk, whiqh enables the bobbin trunk strength to be

25 maintained.




However, as shown in Fig. 13, it is also possible to fasten the
fishing-line catch 90 with a bolt 92, for exanple. Fourth Enbodiigngiil0Ozin
the spinning reel to which the spools 4, 64 and 74 in the fore90|ng

enbodi ments is applied, the drag mechanism 60 is disposed to the inner

peri pheral side of the bobbin trunk 7a, 67a, 77a and the inner barrel
menber 7c, 67c, 77c. Alternatively, thg-present invention may be enbodi ed

as a 15 spool %%]%Wda’hé:é Yit 4an%‘1% e%si)%c? o %ﬁ ﬁgfégﬁ‘ﬁ drag —type

spinning reel. erein rear drag nec ani s fitted to the
rear end of the .s |nn|n I eel body, te fro in section 97

that i ncl Udue SFFemely; REmber: Mg ?sta‘%&gi oFeEal 4F nenber

97c. 20 In accordance with the present invention, the bobbin trunk and the
skirt portaidahad &§ @i Hgnegebaggedl geaber Fnde SPAOMLEACEESHEERPO LM ch
makes the spool lightweight. Furthernore, an inner barrel nmenber is
attached tand Hdersdisiyien by m,engﬁrxelmi@gamm inherbbbbirelt memkestrength to
be 25 nmmintained. 30 JUL 2004 -34- In accordance with another aspect of
t he presendpadiyeldtficomatd areiisf euppresisedenber nmanufactured of netal is
attached to an inner barrel member for spinning reel spools, and therefore
by strengtheni ng thedrm@icdait®l st@Meanother aspect of the present
invention, by strengthening the bobbin trunk for spinning
reel spools to a high degree, spool deformation is
suppressed while making the spool lightweight.
10 While only selected embodiments have been chosen to
illustrate the present invention, to those skilled in the
art it will be apparent from this disclosure that various
changes and modifications can be made herein without
departing from the scope of the invention as defined in the
15 appended claims. Furthermore, the foregoing description of
the embodiments according to the present invention is
provided for illustration only, and not for the purpose of

limiting the invention as defined by the appended claims and

their equivalents.



.5 spool deformation is suppressed. In accordance with still anOtHQTgﬂﬁpﬁﬁﬁ4
of the present, invention, by strengthening the bobbin trunk for spinmng
reel spools to a high degree, spool deformation is suppressed whil e making
t he spool |ightweight. 10 While only sel ected enbodi nents have been chosen
to illustrate the present invention, to those skilled in the art it wll
be apparent fromthis disclosure that various changes and nodifications
can be nmade herein without departing fromthe scope of the 'invention as
defined in the 15 appended clains. Furthernore, the foregoing description
of the enbodi nents according to the -pfesent invention is provided for
illustration only, and not for the purpose of |limting the invention as
defi ned bWhhtiechppmihded cl aims and their equivalents. 3 0 JUL 2004 -35
What is clainmed is: 1. A spinning reel spool reciprocative with respect to
the reel body, the spinning reel spool conprising: 5 a tubular bobbin

trunk formed from shieginnfiBt Rkl sgoRl ré&iprbydting Witts Rdspétt |th e WOUNMbdy Otker
circunferentially thereon;. a skirt portion provided rear endw se on said
bobbi n t r ARNGGSE spAClicamerisiBEr rel nenmber for preventing defornation al ong

o0, o0 1€ 1 Byl B, ROl P 0L O i TURRSIo i 7
outer circumferentially thereon;
a skirt portion provided rear endwise on said bobbin trunk; and
an inner barrel member for preventing deformation along an entire length of said
bobbin trunk, said inner barrel member being fitted to an inner circumference of said
10 bobbin trunk
wherein said bobbin trunk and said skirt portion are molded unitarily by press-

working,.

2. A spinning reel spool as set forth in claim 1, wherein said skirt portion is
16  formed unitarily rear endwise on said bobbin trunk from said sheet metal, therein being

larger-diameter tube-shaped.

3. A spinning reel spool as set forth in claim 1, further comprising a front
flange portion provided front endwise on said bobbin trunk and being larger in outside

20  diameter than said bobbin trunk in outside diameter.

4. A spinning reel spool as set forth in claim 3, wherein said inner barrel

member is manufactured of a synthetic resin polymer.

25 5. A spinning reel spool as set forth in claim 3, wherein said inner barrel

" member is manufactured of a light metal.




wherein said bobbin trunk and said skirt portion are nolded unitamp UY‘LbYGﬂé
press- working. 2. A spinning reel spool as set forth in claiml1, whe

said skirt portionis 15 fornmed unitarily rear endw se on said bobbi n
trunk fromsaid sheet netal, therein being |arger-dianeter tube-shaped. 3.
A spinning reel spool as set forth in claim1, further conprising a front
fl ange portion provided front endw se on said bobbin trunk and being | arger
in outside 20 dianeter than said bobbin trunk in outside diameter. 4. A
spinning reel spool as set forth in claim3, wherein said inner barrel
menber is manufactured of a synthetic3éesin polynmer. 25 5. A spinning reel
spool as set forth in claim3, wherein said inner barrel nenber is

manuf actured of. a |A gpinningtraél. sp30t ddket 208K in G- 5, Avisdéin the) gk Bhrrgd pool  as
set forth in claim5, O%é\é?ereln the inner. barrel . menber is formed from at

| east oneSBPYCP dermedoiiam 2 isarusheatelesied feom ahiminna alley, daeivmlgN s um
alloy. 5 Iﬁa%lﬁsﬁmameyng reel spool as set forth in claim2, wherein said

i nner barre menber extending fromits rear end along said skirt portion
inner peripherally has an inner flange portion. 8. A spinning reel spool
as setg forth in clal e|n sal er harrel -10. e st ened
to at 1| east one of sa 1?1116%’*} (r)lu%kéjeérgo sal(gl ?rf‘”hﬁrgﬂ fag%‘wf efeieast
one sel eleeldbérrmtenFimgSﬁelﬁl1tstneﬁtgcndgjiilung1§ald skireporfias iRt perigheehllyeat iaAg i n
grooves. 9. Aﬂ E fghlg reel spool as set forth in claiml1, wherein said
bobbi n t r'HA% 144 P skirt portion are made fromat |east one sel ected
fromalumnumalloy, stainless 15 alloy, titanium alloy and nmagnesi um

al | oy.

8. A spinning reel spool as set forth in claim 3, wherein said inner barrel
10  member is fastened to at least one of said bobbin trunk and said skirt portion by at least

one selected from press-fitting, gluing, screw fastening and setting in grooves.

9. A spinning reel spool as set forth in claim 1, wherein said bobbin trunk
and said skirt portion are made from at least one selected from aluminum alloy, stainless

15 alloy, titanium alloy and magnesium alloy.

10. A spinning reel spool as set forth in claim 1, wherein a plurality of grooves
is formed in the outer peripheral surface of said bobbin trunk along its circumferential
direction.

20




10. A spinning reel spool as set forth in claim1, wherein a pluaﬁiitﬁ of
grooves is formed in the outer peripheral surface of said bobbi 2004
along its circunferential direction. 20 3 0 JUL 2004 -37 11. A spinning
reel spool as set forth in claim 10, wherein the outer peripheral grooves
in said bobbin trunk are fornmed by one selected fromcutting, press-working
and rolling. 5 12. A spinning reel spool as set forth in claim 10,

wherein: said inner barrel nmenber has on its outer peripheral surface a
plurality of recesses along its circunferential direction; and the outer
peri pheral grooves in said bobbin trudk-are forned to parallel said
recesses. 10 13. A spinning reel spool as set forth in claim3, wherein
said front flarige Aepithiaf rdeh spool Beskt W ialcldin 10] khcrsiaitkk buidgleripdiae!
menber. 14. A spinning reel spool as set forth in claim3, wherein said
front fl affgevesis sag Ppbhif gk 2t QEPRIEP Gesioater OBy CHfalE BICSHERTRIE 6
separate RPehs. 15. A spinning reel spool as set forth in claim3, wherein
said front fllange portion is formed fromat | east one selected from

al um num al l oy, stainless alloy, titaniumalloy and magnesium alloy. 20

PSPy 19 2 SRt A S L bl Y €11 5214 Tron
said inner barre]l member has on its outer peripheral surface a plurality of recesses
along its circumferential direction; and
the outer peripheral grooves in said bobbin trunk are formed to parallel said
recesses.
10
13. A spinning reel spool as set forth in claim 3, wherein said front flange

portion is formed unitarily with said inner barrel member.

14. A spinning reel spool as set forth in claim 3, wherein said front flange

15 portion is attached to said inner barrel member as a separate body.

15. A spinning reel spool as set forth in claim 3, wherein said front flange
portion is formed from at least one selected from aluminum alloy, stainless alloy,
titanium alloy and magnesium alloy.

20
16. A spinning reel spool as set forth in claim 3, wherein said front flange

portion is curling-worked.




17. A spinning reel spool as set forth in claim14, wherein said frgﬂi

flange portion is fixed by being screwed fast to said i nner barrel n%@rzmﬁ
18. A spinning reel spool as set forth in claim14, further conprising a
front- 5 flange fixing menber attached front endw se to said front flange
portion. 19. A spinning reel spool as set forth in claim17, wherein said
front-flange fixing menber is fixed by being screwed fast to said front
flange portion. 10 20. A spinning reel spool as set forth in claim 18,
wherein said front-flange fixing nmenber is fixed by being screwed fast to
said inner barrel nenber. 21. A spinnB®g reel spool as set forth in claim
1, further including a beaded portion, wherein said beaded portion is
fornmed when a rear £Rginfihg y8dl GpsdidstsePRihi iARldis 141 WhbRif efd fiowefishgan i nner
peri phery of said skirt portion. 22. A spinning reel spool as set forth in
cl ai m 21, PorHer isiffred by beipe sraeted fasite said inner basiehigmbgr- a curl i ng process. 20
23. A spinning reel spool as set forth in claiml1l, wherein said skirt
portion has through-holes formed by press-working through its outer

~ circunferenti al8. surA spening 4cel Apabian pitfgrth etlaisp byl fudiser setpfiging h fiont-cl ai m 1,
wherein sai d sheet tal i . or.less.in_ thickness. 25 -39 25. A

spi nni§ng ﬁaengle %%ggd?enngbser %?cg?%&?lﬁ %@PE] W‘i&oqqéﬁ?@é?mé%ri sing a netal

rei nforcenent nmenber attached to said inner barrel nenber. 26. A spinning
reel spool as set forth in claim25, wherein said reinforcenent 5 nenber
is a washer. 27 A/ psPHRnAgesl sppolassst fogh igelaimol % wherein paidl diopsflangser ei n

sai d 1 ei naneaRmBkr is RGPS bdify RI4ARNSH ¢ LMl RMAMESorign. Sai d_i nner barrel

menber. 10 2 A spinning reel spool as set claim 27, said
rei nf orcenent nenber

10 20. A spimming reel spool as set forth in claim 18, wherein said front-flange

fixing member is fixed by being screwed fast to said inner barrel member,

21. A spinning reel spool as set forth in claim 1, further including a beaded
portion, wherein said beaded portion is formed when a rear end of said skirt portion is

15  folded toward an inner periphery of said skirt portion.

22, A spinning reel spool as set forth in claim 21, wherein said beaded portion

is formed by a curling process.

20 23. A spinning reel spool as set forth in claim 1, wherein said skirt portion has

through-holes formed by press-working through its outer circumferential surface.

24. A spinning reel spool as set forth in claim 1, wherein said sheet metal is
1.5 mm or less in thickness.
25




is attached between said front flange portion and the front end of said
inner barrel nmenber. 29. A spinning reel spool as set forth in clapmgs, ...
wherein said reinforcement 15 nenber is attached rear endw se to"sgiéUL 004
i nner barrel menber. 30. A spinning reel spool as set forth in claim25,
wherein: said inner barrel nenber has a base portion creating a forward
openi ng space; and said reinforcenent nenber is attached to said base
portion of said inner barrel 20 nenber. 31. A spinning reel spool as set
forth in claim 30, wherein: a drag nechanismfor braking said spool is
accomodated in said space; and 25 3 .89J UL 2004 -40 said reinforcenent
menber is a washer in said drag nmechanism 32. A spinning reel spool as set
forth in clai m5, AREHRING rédisfod] &k REOfBER TR Rlajm E T@Her kSmplisifda htgai d

i nner barrel menber by at | east one selected frompress fitting, 5 gluing,
vel di ng, Siiegrmen peribspattsbedya sid irner byt membgl. 33. A spinning reel spoo
as set forth in claim?25, wherein an engagenent portion into which the
front end of said bobbin trunk engages is fornmed in said front flange
portion. 10 3426. A Shppinning recdepoot posdt farth meflaifndls, whiereircsadd reiBprewhertei n sai d
bobbin. tr gg e]__il.ncItEJl es: a tubul ar portion outer circunferentially onto

whi ch ¥i stirhg™1't A&4" wound, fornmed from sheet metal; and 15 an i nner
flange portion formed unitarily with said tubular portion and whose front

27. A spinning reel spool as set forth in claim 25, wherein said reinforcement

member is attached front endwise to said inner barrel member.

10 28. A spinning reel spool as set forth in claim 27, said reinforcement member
is attached between said front flange portion and the front end of said inner barrel

member,

29. A spinning reel spool as set forth in claim 25, wherein said reinforcement

15  member is attached rear endwise to said inner barrel member.

30. A spinning reel spool as set forth in claim 25, wherein:
said inner barrel member has a base portion creating a forward opening space; and
said reinforcement member is attached to said base portion of said inner barrel

20  member.

31. A spinning reel spool as set forth in claim 30, wherein:

a drag mechanism for braking said spool is accommodated in said space; and

25




end extends circunferentially inward. 35. A spinning reel spool as ﬁt;%i 904
forth in claim 34, wherein said inner flange portion has at |east “one”“* !
engager portion, and said inner barrel nenber has at |east one 20

-count er-engager portion for engaging with said engager and stopping said

i nner flange portion fromturning. 36. A spinning reel spool as set forth
in claim34, wherein said front flange portion is fixed by co-fastening to
said inner flange portion and said inner barrel nenber.

-40-

said reinforcement member is a washer in said drag mechanism.

32. A spinning reel spool as set forth in claim 25, wherein said reinforcement
member is fixed to said inner barrel member by at least one selected from press fitting,

5  gluing, welding, screw fastening and push-nut fastening,

33. A spinning reel spool as set forth in claim 25, wherein an engagement
portion into which the front end of said bobbin trunk engages is formed in said front
flange portion.

10

34. A spinning reel spool as set forth in claim 3, wherein said bobbin trunk
includes:

a tubular portion outer circumferentially onto which fishing line is wound, formed
from sheet metal; and

15 an inner flange portion formed unitarily with said tubular portion and whose front

end extends circumferentially inward.

35. A spinning reel spool as set forth in claim 34, wherein said inner flange
portion has at least one engager portion, and said inner barrel member has at least one
20  counter-engager portion for engaging with said engager and stopping said inner flange

portion from turning,

36. A spinning recl spool as set forth in claim 34, wherein said front flange

portion is fixed by co-fastening to said inner flange portion and said inner barrel member.




