SPOOL OF FI SHING REEL CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
application clainms priority under 35 U S.C. 119 to Japanese Patent
Application No. 2007-335901, filed on Decenber 27, 2007. The entire

di scl osure of Japanese Patent Application No. 2007-335901 is hereby
incorporated herein by reference. BACKGROUND OF THE | NVENTI ON [ 0002]
Field of the Invention [0003] Aspects of the present invention generally
relates to a spool, and nore specifically, the present invention rel ates
to a spool of a fishing reel for winding and releasing a fishing |ine.

[ 0004] Background Information [0005] A fishing reel is nounted to a fishing
rod for winding and rel easi MPOOLI O RESHING REEL,i shing reel is
generally classified as a spinning reel and a dual-bearing reel. A fishing

reel of this type i ndlRABS-REFERENCRITO REUATIPACPLICARONSel unit is
nmounted to the fishing rod, and the spool is nmounted to the reel wunit for

winding the fimoong | me af0nRh cTﬁﬁsggggng;deﬁ hecsiel sheatd ngahge! 1

supported by the reel unit and is ca rotating: ot hand,

t he spool of t | S reel,nhs. t 0 re it d i.s capable
of rm\ei ng back@%@%@? ItC ﬂ%ﬁ%@&?ﬁ'ﬁ%@pg@?d% D%%?Q%?I”—@@ZH ﬁge PP

i ncl udes a bobhin trunk, and flange ortions..The in trunk is formed in
a tubul ar shap@%ol%sﬁae ? Jgp?‘l?eg%h%gﬁ‘?‘ 10?@‘)“ &%u%@é}%gﬁgl% CHYIBB ROtk .
The fl anges have .a di%k shape and are nounted 2 to both ends of the bobbin
trunk. The flj’r‘?{:ﬁé%bﬁﬁ f¥lte radially outward from

BACKGROUND OF THE INVENTION
[0002] Field of the Invention
[0003] Aspects of the present invention generally relates to a spool, and more
specifically, the present invention relates to a spool of a fishing reel for winding
and releasing a fishing line.
[0004] Background Information
[0005] A fishing reel is mounted to a fishing rod for winding and releasing a
fishing line. The fishing reel is generally classified as a spinning reel and a
dual-bearing reel. A fishing reel of this type includes a reel unit and a spool.
The reel unit is mounted to the fishing rod, and the spool is mounted to the reel
unit for winding the fishing line.
[0006] The spool of the dual-bearing reel is supported by the reel unit and is
capable of rotating.  On the other hand, the spool of the spinning reel is mounted
{o the reel unit and is capable of moving back and forth.
[0007] The spool of the dual-bearing reel includes a bobbin trunk and flange
portions.  The bobbin trunk is formed in a tubular shape, and the fishing line is

wound around the bobbin trunk. The flanges have a disk shape and are mounted



both ends of the bobbin trunk. [0008] On the other hand, the spool of the
spi nning reel includes a bobbin trunk, a front flange, a rear flange, and
a skirt portion. The bobbin trunk has a tubular shape, and the fishing
l.ine is wound around the outer peripheral surface of the bobbin trunk. The
front flange portion is nounted to the front end of the bobbin trunk and
protrudes radially outward fromthe front end. The rear flange portion is
nounted to the rear end of the bobbin trunk and protrudes radially outward
fromthe rear end. The skirt portion has a cylindrical shape and is

nounted to the rear flange portion. The skirt portion protrudes rearward
fromthe rear 14 bethgadpelrthe bobbiThenkabolles fenick priedide ket cutwvald fagnup t he
spool of the fishing reel are forned as an integral unit and are made of

metal (e.g., aboimendsof thkbopbiamtinkrgnesi um alloy). Furthernore, the
anodi zed treatnent (e.g., alumte treatnment) is perfornmed on the surface

of the spool t@m@shano®n tHeSHieRMERS! f o] Exam ned
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different fromeach other. In_general, a predeterm ned kind of fishing
line i s wound °%PGuMERk # nsebkdes redighiv ontovard Squl the fogt eie Ao wesr fahgd i shi ng
line actually used. 3 The circular indicating sections function as
i ndi cators forParhen Erpeuntiedoto thheeaf eighofthe bobbin trunk and protrudes radially

outward from the rear end. The skirt portion has a cylindrical shape and is

mounted to the rear flange portion. The skirt portion protrudes rearward from the

rear flange portion. The above-mentioned elements making up the spool of the

fishing reel are formed as an integral unit and are made of metal (e.g., aluminum

alloy and magnesium alloy). Furthermore, the anodized treatment (e.g., alumite

treatment) is performed on the surface of the spool to enhance its corrosion

resistance.

[0009] Japanese Examined Utility Model Application Publication No.

JP-Y-558-011170 and Japanese Unexamined Utility Model Application

Publication No. JP-U-S52-101786 disclose spools of a fishing reel of the

above-mentioned type. Specifically, a plurality of circular indicating sections is

formed on the fishing-line winding surface of the flange portion of the

dual-bearing reel (or on the fishing-line winding surface of the front flange portion

of the spinning reel). Diameters of the circular indicating sections are different

from each other. In general, a predetermined kind of fishing line is wound

around the bobbin trunk for regulating the amount of fishing line actually used.



| i ne wound around the bobbin trunk. In the exanples of the above-nentioned
publications, an angler is easily capable of ascertaining the anount of the
fishing line (e.g., 50 or 100 neter, 0.260 mmdia.) that can be wound
around the spool depending on the position of the circular indicators. For
exanple, the circular indicators are azplurality of V-shaped grooves and
are produced by cutting the netal surface of the flange portion of the
dual -bearing reel or the netal surface of the front flange portion of the
spinning reel. As described above, in a fishing reel having a conventi onal
spool, the plurality of circular indicators function as an indicator for
the amount of flibskiragal indieatisedtiamsolunctidrhe ibdibdibis for thekmotheof thb Akighpty of
circular indicators is produced in the formof the plurality of V-shaped
grooves by cut finagouheamehathesobbmaeun® el dangrsReHd SBveindhiBned

dual -bearing reel or that of the front flange portion of the spinning

e L0, gener poltinsugd g A1saen f S AL LS ° |,

often perforned on the spool after "th I ndi cators

the formof thenpldl add &y @fmMes B%@%%ra%j’rﬁ@r % %%m\gguel{dgg;é%rg!ttgg _sﬁc;_co,lt gﬁ

plurality of V-shaped grooves are narrow ore,
anodi zed | ayer ing.la are.nat .optimal]y formed on bottom
portions or edS@%g%‘?‘F %gﬁltée (f%nfq%oefr&%%%%g?r lpﬁdm‘?‘ﬂ‘é' I ggg?@ng}qg thetirgpas mal |y
formed on thesg gcogt i ons, 1ms .al (\ﬁ; g., .alum num al l oy) portions of the
spool are expBSEA YL RIS NErRRnsA @raqyco anbare pradiced by cutting thene
fishing reel as |1 As_a result, corrosion resistance of the netal spool
may be i npai refé??t\gf%iaﬁf of thevflagge pertionef disolual-bearingite¢! dy¢heappial enfact of t hose
skilled in the art from this disclosure that there exists a need for an
i nproved met al thg piost flgteepotticahifiibe spimeing frem. pAedentibad)alsoe] @sd fishing reel
resistance. This invention addresses this need in the 4 art as well as
ot her needs, Whivilg addnveliacehwoahias slntaliipof Haser Skiibdted tviihasant

indicator for the amount of fishing line wound around the bobbin trunk. The

plurality of circular indicators is produced in the form of the plurality of V-shaped

grooves by cutting the metal surface of the flange portion of the dual-bearing reel

or that of the front flange portion of the spinning reel. In general, the anodized

treatment (c.g., alumite treatment) is often performed on the spool after the

indicators are produced, i.e., in the form of the plurality of V-shaped grooves.

However, widths of the plurality of V-shaped grooves are narrow. Therefore,

layers (e.g., an anodized layer and a coating layer) are not optimally formed on

bottom portions or edge portions of the grooves.  Ifthe layers are not optimally

formed on these portions, metal (e.g., aluminum alloy) portions of the spool are

exposed to the atmosphere and to other metal parts of the fishing reel as well, As

a result, corrosion resistance of the metal spool may be impaired,

[0010] In view of the above, it will be apparent to those skilled in the art from

this disclosure that there exists a need for an improved metal spool of a fishing

reel for preventing corrosion resistance. This invention addresses this need in the



fromthis disclosure. SUVWARY OF THE | NVENTI ON [ 0011] Accordingly, aspects
of the present invention have been created to solve the above-nentioned
probl enms occurring in the conventional practice, and to provide a fishing
reel with a nmetal spool whereby the corrosion resistance of the netal
spool is not easily weakened. [0012] Acgording to one aspect of the present
i nvention, a spool of a fishing reel is configured to wind and rel ease a

fishing line. The spool of the fishing reel includes a bobbin trunk, a
first flange portion, a second flange portion, and an indicating section.
The bobbin trunk is a tubular nenber for winding the fishing line onits

out er peri pher ¢t agwell gj per sevds.seldoneill barvye: qppatehonshaseaskiikiddh themtrber s.

The first and second flange portions protrude radially outward from both
ends of the bobbmrthisrdistkosuiBhe first and second flange portions are opposed
to each other. The indicating section includes first and second stepped

portions. The first steppedsiDAMARY GHNeld QPSERSIGN | ndicator for the
anount of the fishing |ine to be wound around the bobbin trunk. The first
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is formed on at | €ast one o oppose aces' o
fl ange portiongy,,.k ond ,surface.is fornmed radially.outside of the
first surface.nS%‘} eetﬂgﬁt?(g‘%ﬂﬁgm%% pf)(?%l?rﬂ%oqciufTéqg lﬁﬁﬁe C%E%thﬂlaiﬁ’faf’ﬂﬁeeﬁn f%

different fromeach ot her. The _second stepped portion functions as an
W adirese Y b

i ndi cator for HR¥ PHE 3 ek srpal hereby Uiecaiingite, refancestidbmd

stepped portion is formed by third and fourth surfaces. The second stepped
portion is forRedl 48} meyeasily sicakencle first stepped portion. The third 5
surface is forned on at | east one of the opposed surfaces of the first and
second [0012]  According to one aspect of the present invention, a spool of a fishing

reel is configured to wind and release a fishing line, The spool of the fishing reel
includes a bobbin trunk, a first flange portion, a second flange portion, and an
indicating section. The bobbin trunk is a tubular member for winding the fishing
line on its outer periphery. The first and second flange portions are metal
members. The first and second flange portions protrude radially outward from
both ends of the bobbin trunk.  The first and second flange portions are opposed
to each other.  The indicating section includes first and second stepped portions.
The first stepped portion functions as an indicator for the amount of the fishing
line to be wound around the bobbin trunk. The first stepped portion is formed by
first and second surfaces. The first surface is formed on at least one of the
opposed surfaces of the first and second flange portions. The second surface is
formed radially outside of the first surface.  The axial heights of the first and
second surfaces are different from each other. The second stepped portion
functions as an indicator for the amount of the fishing line to be wound. The
second stepped portion is formed by third and fourth surfaces. The second

stepped portion is formed radially outside the first stepped portion. The third



flange portions. The fourth surface is fornmed radially outside of the third
surface. The axial heights of the third and fourth surfaces are different
fromeach other. [0013] According to the spool, the netal first flange
portion and/or the metal second flange portion include(s) the indicating
section including the first and secondsstepped portions, and the first and
second stepped portions function as the indicators for the anobunt of the
fishing line to be wound. In addition, the first stepped portion is forned
by the first and second surfaces with different axial heights. The second
stepped portion is fornmed by the third and fourth surfaces wth different
axi al hei ght s. sWiase detoomed st efplped oponf ihemppssedsudngedt thadirad dndt seqitdsi de t he
first stepped portion. For exanple, the first stepped portion is an

annul ar st eppetiaggeriaridons. THae touret sustaep R fabi RNy ioSisi @Y Sde frdduP@Ed, of
the first flange portion and/or the second flange portion. The first

stepped por ti Ohé sxialHAGAUNDHRH Rl thifceh Qg EBUALLY Mith3hde,hle bobbin

trunk. Specifically, the first stepped portion is forne
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portion. Wen the 50 neter, a und the
spool, the wou fshing Line w Ll posi tioned, i,n the first stepped
portion. On th%g%%dnizgr]{gﬁ%ﬁg}m’tlﬁé\fug%(éﬁﬁﬁ I%Cﬁ‘é%’ﬁgﬁeﬁﬁ’lntlf"éﬂdling theyfirshansled

radi al ly outside@%p first stepped ﬁrtion. The second ste%ped_portion IS
an annul ar st ePf SSW?BHI.’“OT’ I’é{é@g'ﬁt adyspee perradaertianstongiion ssthea part

of the first flange portion and/or the second flange portion. The second
stepped por t i BHCHErsHPF hisgarpuahalthe fishinghide talbk whhyd. oUunsiddision e fiodsbi n
trunk. Specifically, the second stepped portion is formed on the
| ar ge- di anet ersteppe@ pertion ieforined by thealmgeandmordridosurfanelf with tiifeeraraend fl ange
portion. Wien the 100 neter, 0.260 mmdia. 6 fishing line is wound around
the spool, théeightmd Thieshtong stdpped pottionhefop@sd by @redird and fourth surfaces
with different axial heights. The second stepped portion is arranged radially
outside the first stepped portion. For example, the first stepped portion is an
annular stepped portion.  The first stepped portion is formed on a part of the first
flange portion and/or the second flange portion. The first stepped portion is
arranged proximally to and radially outside the bobbin trunk. Specifically, the
first stepped portion is formed on the small-diameter side of the first flange
portion and/or the second flange portion. When the 50 meter, 0.260 mm dia.
fishing line is wound around the spool, the wound fishing line will be positioned
in the first stepped portion.  On the other hand, the second stepped portion is
arranged radially outside the first stepped portion.  The second stepped portion is
an annular stepped portion.  The second stepped portion is formed on a part of
the first flange portion and/or the second flange portion. The second stepped
portion is arranged away from and radially outside the bobbin trunk. Specifically,

the second stepped portion is formed on the large-diameter side of the first flange

portion and/or the second flange portion. When the 100 meter, 0.260 mm dia.



in the second stepped portion. If the spool is capable of totally w nding
the 150 neter, 0.260 mmdia. fishing |line around its bobbin trunk and the
first stepped portion or the second stepped portion is used as the
i.ndi cator for the anmount of the fishing line to be wound, it is possible
to easily wind the 0.260 mmdia. fishing line of a predeterm ned |ength
(e.g., 50 or 100 neter) around the spool. Here, the indicating section is
formed by the first and second stepped portions with different axial
hei ghts, and the first and second stepped portions function as the
indicators for the anmount of the fishing line to be wound. Therefore, it
i s not necessafi§hingling srwewndpirenral the ypaf, the shapefisignptivesill be phtigpaol of
the present invention while the V-shaped grooves have been formed in the
conventi onal spoib scobed stedpettportion.evEThd dpobhis canod drdtally eAhdmpthe(1800. . the
alumte treatnent) is prefornmed after the first and second steépped
portions are foered260miSdiROBS; } i d nd second
stepped portions with alumte or@alﬁléaﬁggri{%ﬂé%@%b%@iyﬂ&&dpﬁgﬁgéttE%Fp&hand, it
is quite diffi i iygl ; - r oS Wi th it. .
Ther'ef or e, cortasran ear el anea ey Bombh i e B HRRY Rl ol ar iy
inpaired. [O - A ct.of th resent.invention relates to the
spool wher ei noftgrs;‘{l]én |%t|sat?ol,’evgog’glghg,lsl?%ﬁ&&t%aeﬁﬂ&‘gmqﬁeEépg%ﬁgl%&ig}“’r‘%rned on
either of the 1f. ier : an&i secon f%znge gorti ons. In addition, the second
and third surfated SHEILTBOIH Yregaa8e 4T d 80 msta) sowet thasaotay Elctnthes ane
axial height. ,In this case, the axial _heights of the second and third
surfaces are tRECHHEsCCRYR sdQEnss &y tharist atﬂg secoadisteppepertioss with df&regcond
and third surfaces are the same and a recess is dented in a radially
out war d di r ectdis heights, andathgifirgenil secoog pepipedpdrtions fundiiorent theindidaatrs t he
first and second flange portions face to each other), two stepped portions
are 7 sinul t daetasmpuhooeitbe fishing hiac tabd abuhdsTIRfebReiteEQTRcesM§P WhEN
t he axi al

form a plurality of V-shaped grooves in the spool of the present invention while

the V-shaped grooves have been formed in the conventional spool.  Accordingly,
even if the anodized treatment (e.g., the alumite treatment) is preformed after the
first and second stepped portions are formed, it is possible to entirely cover the
first and second stepped portions with alumite or an anodized layer. On the other
hand, it is quite difficult to entirely cover the V-shaped grooves with it,
Therefore, corrosion resistance of the metal spool will not be easily impaired.
[0014] Another aspect of the present invention relates to the spool wherein the
first, second, third, and fourth surfaces are formed on either of the first and second
flange portions. In addition, the second and third surfaces are smoothly
connected to each other and have the same axial height. In this case, the axial
heights of the second and third surfaces are the same. For example, when the
axial heights of the second and third surfaces are the same and a recess is dented
in a radially outward direction (i.e., a direction opposite from a direction that the

first and second flange portions face to each other), two stepped portions are



hei ghts of the second and third surfaces are the sane and a protrusion is
protruded in aradially inward direction (i.e., a direction that the first
and second flange portions face to each other), two stepped portions are
si mul taneously fornmed on the radial ends of the protrusion. Thus, it is
possible to sinplify the working proce%s of the first and second stepped
portions. [0015] According to another aspect of the present invention, the
second surface is recessed and the axial height of the second surface is
| ower than that of the first surface, or the fourth surface is dented and
the axial height of the fourth surface is |ower than that of the third
surface. In thisgmg’z%‘%‘?uslmr@é‘é%&les@@lﬁhwsioﬁﬂw rechsmt edllsst epeniht axizhe axi al
hei ght |l ower than that of the first surface, or the fourth surface is a
dented step wi bAightefshd shomvbinglthird owdices harthe bene afd 4 ptriukibh ¢ sotrhase.
Therefore, even if a part of the fishing line radially wound inside the
stepped porti onaimliallylieasedirectien SlegPREGCHS thaPhe IRPESIMAQE.RUIGK & €l easi ng
of the fishing line. [0016] According to yet another aspect of ?he pr esent
i nvention, thepseioanthce SUEBGdS tI6 rao ' i Qb t he
second surfacepi s hei ght higher fhan%%%%%g)f thegrglﬁpg{fﬂa%(}]%gc%pﬁ%c?é? he
fourth surfaceiesaddh he. axi hei . f the.fourth surface is
1%%9?@1@3;9&&3@0, eﬁlhlﬁéf 1P§ipg> %ble% S]tnF'Pglfy gfée ‘S?f&l%gur face is

hi gher than that of the third sur case, C

a protruded Sthwa%?ﬁﬁe%S%d%lecohn%jsg%ltp(g&ipgrger than that of the first

i
surface, or the fourth surfa B step with the axial height

cersa
hi gher than t at f the third surface. Therefore, i ossible to easily
Bithe

t
vi ew and confi AELARGRAngher ppeet ofdhe Biserms dnsnton b sssandor t i ons.
[0017] According.to,still another aspect of the present invention, at |east
one of the fiVSEcalidessisiaddbepraldieht of feseeand wpleets. Jower thi thatae, it
is possible to 8_ prevent the fishing line fromgetting stuck with the
first stepped Pofitst seriznsdpiahe fomth surface is dented and the axial height of the fourth

surface is lower than that of the third surface. In this case, the second surface is a
dented step with the axial height Jower than that of the first surface, or the fourth
surface is a dented step with the axial height lower than that of the third surface.
Therefore, even if a part of the fishing line radially wound inside the stepped
portion is released, the stepped portion does not block releasing of the fishing line.
[0016] According to yet another aspect of the present invention, the second
surface is protruded and the axial height of the second surface is height higher
than that of the first surface, or the fourth surface is protruded and the axial height
of the fourth surface is higher than that of the third surface. In this case, the
second surface is a protruded step with the axial height higher than that of the first
surface, or the fourth surface is a protruded step with the axial height higher than
that of the third surface. Therefore, it possible to easily view and confirm the
positions of the first and second stepped portions.
[0017]  According to still another aspect of the present invention, at least one

of the first and second stepped portions is tapered. In this case, it is possible to



second stepped portion by formng at |east one of the first and second
stepped portions in a tapered shape. Furthernore, the edge portion(s) of
the first stepped portion and/or the second stepped portion are/is not
acute-angled. Thus it will be easy to forma layer (e.g., an anodi zed

| ayer and a coating layer) on themlit. 8[0018] According to anot her aspect
of the present invention, the first surface, the first stepped portion,
and the second surface are snoothly connected to each other, or the third
surface, the second stepped portion, and the fourth surface are snoothly

connected to each ot In this case, it is possible to prevent the
fishing line beePﬁe@‘éF? fisking fige kom %Wl%@%ﬂ@ﬁﬁg&%@swmedmnm adboti y
connecting the flrst surface, the first stepped portion, and the second
surface, or sHH6GRA WPEW@@W b farindng #fi leaht s dfibe firdt had seond deppaipped
portion, and the fourth surface. [0019] According to another aspect of the
present i nvent pemions nea taptibd shapeunFprthérherd, ithiesédgle [paRam(H AT OMst dBhetine
second flange portion are made of netal and are integrally forme In this

case, it is popsiibhend/or thegbdandnedppb@bsrivh R NLBt &uid-Resled POR usl?tywﬁl lﬁe
integrally form ng the bobbin trun the first fIange portion,

second flange @Ryt hmi Fa?err@tgalan(aﬁo ed & &nanratﬁrgo b% ﬁ%nqﬁ%nﬁ |um

al | oy). [0020] According to yét another aspect esen hvent i on,
flange porti oo} LS%@F‘.‘*‘@% 9’%%9% St ere%rae% ﬁv&gﬁ S R
et 20 oo il e RGBT AL P S G B LD,
anodi zed | ayer s d surface of the spool nade of such neta
Therefore, it ‘?téelp @?@F E‘P?LE aF?rr"?ﬁé‘?con@ AlsEPRdepcE et ga¢ e foush strfarcarof t he
metal spool. smoothly connected to each other. In this case, it is possible to prevent the
fishing line from getting stuck with the connected portions by smoothly
connecting the first surface, the first stepped portion, and the second surface, or
smoothly connecting the third surface, the second stepped portion, and the fourth
surface.

[0019] According to another aspect of the present invention, the bobbin trunk,
the first flange portion, and the second flange portion are made of metal and are
integrally formed. In this case, it is possible to highly maintain strength of the
spool by integrally forming the bobbin trunk, the first flange portion, and the
second flange portion with metal (e.g., aluminum alloy and magnesium alloy).
[0020] According 1o yet another aspect of the present invention, an anodized
layer is formed on the metal surfaces of the first and second flange portions,
respectively, by an anodized treatment. In general, metal such as aluminum alloy

or magnesium alloy is easily corroded by the anodized treatment. However,

according to the eighth aspect. alumite or an anodized layer is formed on the



[ 0021] According to still another aspect of the present invention, the
fishing reel is a spinning reel configured to release the fishing |line
forward, and the spool is novably nmounted along the |ongitudinal axis of a
reel unit. In addition, the first flange portion corresponds to a front
flange portion protruding radially outeard fromthe front end of the
bobbi n trunk. Al so, the second flange portion corresponds to a rear flange
portion radially protruding outward fromthe rear end of the bobbin trunk.
In this case, corrosion resistance of the netal spool will not be easily
inmpaired by formng a indicating section including the first and second
st epped porti ofdrfacs of e sppehmadd efrsyeh potali ofhaeltait i pessidaro furhgge porti on
of the spinning reel. [0022] According to another aspect of the present
i nvention, theefliaghé ogroseed resistanee ditht mhedgpag, reel for winding and
rel easing the fishing line, and the spool is rotatably nounted to a reel
uni t. |0 addit[aa]] t headdording NGiE@GaRd alanaenparhiitvenbf ol flhild ange

0

portions radially protruding outward fromthe both ends of the in

trunk, respectid¢Bis¥. splimiddies] flﬁ]:ﬁgureﬁ @5 FSds0 giermx%lmcf%f\%rd} 4 the %(?%lt%s pool

will not be easily inpaired b rmng a 1 ndicati sectiron i u t he

first and sec ' in.the tlan ortion of the

dual - beari ng rfegre}ﬁq?‘%f)ggggfmggé%gg@%IB%{HLAHEE/Q’,(IS%?:E?%FH@ tﬁl%@%’& theot the
pr esent inventfg 11 he metal first flange_ portion and/or, the netal second
f1 ange portionlo? e%%%ﬁﬂ°%ﬁ“@9”¥ﬁ%ﬁ%ﬁgtﬂ e pogfqrLRfetraying kadigthdi cat i ng
section includi Qg{ td;%e fi rs% and second stepped portions functioning as

i ndi cators for YHE"hYHARe Bentendof g hobhi trikpe Alewurikk serpied flatrsstposti@pped
portion is fornmed by the first and second surfaces, and the axial 10

hei ghts of thefoFieprRANdg frje sesE Haegenmrtiedisllyerdiridieg entwatd fromehe reapther . The
second stepped portion is fornmed by the third and fourth surfaces, and the
axi al hei ght s @ffthe bobbin trunk. In this case, corrosion resistance of the metal spool will not

be easily impaired by forming a indicating section including the first and second
stepped portions in the front flange portion and/or the rear flange portion of the
spinning ree],

[0022] According to another aspect of the present invention, the fishing reel is
a dual-bearing reel for winding and releasing the fishing line, and the spool is
rotatably mounted to a reel unit. In addition, the first and second flange portions
are disk flange portions radially protruding outward from the both ends of the
bobbin trunk, respectively. In this case, corrosion resistance of the metal spool
will not be easily impaired by forming a indicating section including the first and
second stepped portions in the flange portion of the dual-bearing reel.

[0023] As described above, according to aspects of the present invention, the
metal first flange portion and/or the metal second flange portion of the spool of a
fishing reel include(s) the indicating section including the first and second stepped
portions functioning as indicators for the amount of fishing line to be wound.

The first stepped portion is formed by the first and second surfaces, and the axial



the third and fourth surfaces are different fromeach other. Al so, the
second stepped potion is arranged radially outside the first stepped

portion. Therefore, corrosion resistance of the netal spool will not be
easily inpaired. [0024] These features, aspects and advantages of the
present invention will becone apparentjgto those skilled in the art from

the followi ng detail ed description, which, taken in conjunction with the
annexed draw ngs, disclose enbodi ments of the present invention. BRIEF
DESCRI PTI ON OF THE DRAW NGS [ 0025] Referring now to the attached draw ngs
which forma part of this original disclosure: [0026] Fig. 1 is a lateral
si de vi ew of ahsightsriftie fisesnd deadndsurfanizade dEfemfront RRhRLRSENThd shéemd | on
is applied; [0027] Fig. 2 is a lateral side cross-sectional view of the

spi nni ng reel ; stehfQRRItidn . folnddshytthe etk AEEEBuHR kTS Sndeh £ SeiBied dronal
view of a spool of the spinning reel; [0029] Fig. 4is an enlarged front

si de cross-secticangli aMd MO sulB&sSROSferent ﬁgﬁoe]acﬁioﬂxer.5 ARodfe g&![oﬁﬁ ged

| at eral side cross-sectional view of a rear ange portioh o e spool ;

[0051] Pl o kA ca s Bl R ChossesrenL onabt el ron

flange portion ~spool "in~accordance W |
erbodi mont 15 SRRTTEH 1 0 gk el Gpood S mabe iRy BRI or ol si de
R ame o ot gsaf i HneSe FR0Nes, S5pect and Sihvaniages of g prosent itvendon sl
become apparent to those skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings, disclose embodiments of
the present invention.
BRIEF DESCRIPTION OF THE DRAWINGS
[0025] Referring now to the attached drawings which form a part of this
original disclosure:
[0026] Fig. 1 is a lateral side view of a spinning reel that an embodiment of
the present invention is applied;
[0027] Fig. 2 is a lateral side cross-sectional view of the spinning reel;
[0028] Fig. 3 is an enlarged Jateral side cross-sectional view of a spool of the
spinning reel;
[0029] Fig. 4 is an enlarged front side cross-sectional view of the spool;
[0030] Fig. 5 is an enlarged lateral side cross-sectional view of a rear flange
portion of the spool;
[0031] Fig. 6 is an enlarged lateral side cross-sectional view of a front flange
portion of a spool in accordance with another embodiment;

10032] Fig. 7 is a perspective view of a dual-bearing reel that another

embodiment is applied;



[0034] Fig. 9 is an enlarged |l ateral side cross-sectional view of a rear
flange portion of the spool in accordance wth another enbodi nent, and
corresponds to Fig. 5; [0035] Fig. 10 is an enlarged | ateral side
cross-sectional view of a rear flange portion of the spool in accordance
wi th anot her enbodi nent, and correspondg to Fig. 5; [0036] Fig. 11 is an
enl arged | ateral side cross-sectional view of a rear flange portion of the
spool in accordance wi th another enbodi nent, and corresponds to Fig. 5;
and [0037] Fig. 12 is an enlarged | ateral side cross-sectional view of a
spool of the dual-bearing reel in accordance wi th another enbodi nent, and
corresponds to[0OBg] &ig.DEFAhlERdESERIAPTION: 9k sddthbnEMBERINENM ] [00038]

Sel ect ed enbodi nents of the present invention will now be explained wth

reference to tteldeamdgsl inldccomtibdce RATIARRMERIBbLAIKdA@Se skilled in the art
from this disclosure that the follow ng descriptions of the enbodinents of

the present iosnfi OFi@rceish QMiafled 1405 | Lh&ugﬁ%@édt%ﬂamé% oA %D .%{r the

purpose of limting the invention as de I ne e appended c and

t heir equival i i nni ng
reel in accor ﬁ@gﬂ&‘@%%b%ﬂﬁéﬁgo |ﬁ§%9mﬁﬁﬁ?ﬁé B@% ﬁ@iﬁPFﬁngﬁg udes a
handl e assenbl 1 areel unit 2, a rotor 3, and a spool 4. The reel unit

2 rotatably supgor’ts t he handl e assenbly 1. The rotor 3 is rotatably
supported in %ﬁ@g@ of th reel body 2 and wnds a fishing 12 |ine around
P

the spool 4. oof I%t ds %&%?%%F@@éliat%alf%?rﬁr%sr—sqcn@nafldﬂw of3a eapflpage
capabl e of noving back and forth. The fishing |ine is wound around the
out er portion of the spool in accordance with another embodiment, and corresponds to

Fig. 5;

[0036] Fig. 11 is an enlarged lateral side cross-sectional view of a rear flange
portion of the spool in accordance with another embodiment, and corresponds to
Fig. 5; and

10037] Fig. 12 is an enlarged lateral side cross-sectional view of a spool of the
dual-bearing reel in accordance with another embodiment, and corresponds to Fig.
8.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0038] Sclected embodiments of the present invention will now be explained
with reference to the drawings. It will be apparent to those skilled in the art from
this disclosure that the following descriptions of the embodiments of the present
invention are provided for illustration only and not for the purpose of limiting the
invention as defined by the appended claims and their equivalents.

[0039] Referring initially to Figs. 1 and 2, a spinning reel in accordance with
an embodiment of the present invention includes a handle assembly 1, a reel unit 2,
arotor 3, and a spool 4. The reel unit 2 rotatably supports the handle assembly 1.

The rotor 3 is rotatably supported in front of the reel body 2 and winds a fishing



surface of the spool 4. Note that it is possible to attach the handl e
assenbly 1 to either the left side (see Fig. 1) or the right side of the
reel unit 2. [0040] As illustrated in Figs. 1 and 2, the reel unit 2
includes a reel body 2a, a I|id nmenber 2b, a rod attachnment |eg 2c, and an
opening 2d. The reel body 2a and the ligd nmenber 2b are nade of, for
exanple, alumnumalloy. The lid nenber 2b is detachably nounted to the
reel body 2a and covers the opening 2d. The rod attachnent leg 2c is
extended obliquely forward and upward fromthe reel body 2a. The reel body
2a includes a space in its interior. The space accommbdates a rotor

drivi ng mechaniismaSuzththeapodsici |Thatsporg 4nis aframiesirm GronToRthe adtor 3 ditd Ai ng
mechanism5 rotates the rotor 3 in conjunction with rotation of the handle

assenbly 1. Theapableiof hatvirggbatkahafirtin BrHIEHtIRR is RRhd 4rodas e g forth
to uniformy wind the fishing |line around the spool. [0041] As illustrated

in Fig. 2, thesuiftobf Beis¥odl%. MR NS Opdstoldidesiadn RIHInd058) rnjo?y fiﬂg i

pi nion gear 12. The nain gear 11 rotates wth a main gear shart

handl e shaft ;Qﬁ@;ﬁk?g%%ﬁﬁ&%ﬁggiaﬁgﬁh%ﬁéwhgﬁg%§g%1%@i%r mai n gear shaft

11 a. The pinion gea n-gear e pinion gear 12
has a tubul ar pe. JA.-f:ront portion 1 f the pi,nign.gear 12 netrates
the center pa[rot%@f t he lp%%%@&edénfﬁ%f' ??négx@(‘]l?{;uf‘ﬁglfl@f’g‘%%{e‘v’\hcﬁg anfit 13.
The axi al int;ngedigte por%ion and the axial rear end portion of the

pi ni on gear 12'GPEMRHLbATRGAHhMTEt leg dgy andgmprsaingRdoudhe behbrdiyde 14a and

14b and are capabl e .of rotating. The bearings 14a and 14b are nounted to
the reel body 234 thildd greabsephpesraeierafofor ssanplecalhminum alloy. 00de]lidA spool
shaft 15 is coupled to the center part of the spool 4 through a drag
mechani sm 60. M¥ebGSEiis Hetechaglymsotvatnd snihé remd bedy 2hendgoets thhapinidbldack

The rod attachment leg 2c¢ is extended obliquely forward and upward from the reel
body 2a.  The reel body 2a includes a space in its interior. The space
accommodates a rotor driving mechanism 5 and an oscillating mechanism 6.

The rotor driving mechanism 5 rotates the rotor 3 in conjunction with rotation of
the handle assembly 1. The oscillating mechanism 6 moves the spool 4 back
and forth to uniformly wind the fishing line around the spool.

f0041] As illustrated in Fig. 2, the rotor driving mechanism 5 includes a main
gear 11 and a pinion gear 12.  The main gear 11 rotates with a main gear shaft
I1a. A handle shaft 10 of the handle assembly 1 is fixed to the main gear shaft
11a. The pinion gear 12 meshes with the main gear 11. The pinion gear 12 has
a tubular shape. A front portion 12a of the pinion gear 12 penetrates the center
part of the rotor 3 and is fixed to the rotor 3 with a nut 13. The axial intermediate
portion and the axial rear end portion of the pinion gear 12 are supported in the
reel body 2a through bearings 14a and 14b and are capable of rotating. The
bearings 14a and 14b are mounted to the reel body 2a and are separated from each

other,



and forth for noving the spool 4 in the sanme direction. The oscillating
nmechani sm 6 includes a spiral shaft 21, a slider 22, and an internedi ate
gear 23. The spiral shaft 21 is arranged below and is parallel to the
spool shaft 15. The slider 22 noves back and forth along the spiral shaft
21. The internmediate gear 23 is fixedI3o the tip of the spiral shaft 21
The rear end of the spool shaft 15 is fixed to the slider 22 and is not
capable of rotating. The internediate gear 23 neshes with the pinion gear
12. [0043] The spool shaft 15 penetrates the center part of the pinion gear
12. The oscillating mechanism 6 reciprocates the spool shaft 15 back and
forth in the [HHeli orAespoalkalpi hismeupledto te. cefiee pambithespod tehpagh kon of
the spool shaft 15 is supported by a bearing 16 nounted to the inner side
of the nut 13. dfigengobanismer t iTha osditlating medahisei@lovabiht SpsIRRAT 1 £Bady t he
i nner peripheral surface of the rear portion of the pinion gear 12. Thus,

the spool shaf andlfsrthSoeapaik hospobPd & hBYamaAte@idnd! Mhe TRMi1hg [0044] As
illustrated in Fig. 2, the rotor 3 includes a cylindrical part 30, a first

rotor arm 3 1, n@tkhn&ns6 GRIMHeE QlsBlalah Tk §?,'a[s E%r ﬁi,ra?xﬁ ggr'?l?terz]gecd?%g géacftz rarms

31 and 32 are arranged lateral to the cylindrica g are’ opposed
second rotor ar e H* Sy g e SR pePRlh o o1 L o earar 1y
eyl i ndri cal - et ROk ot RApRE S sirhobaltadr 1 1Bk et e | n
cont o1 part " oi Y REBALR AR Sl e 2 Redamendor ficoposiabiisune
pi nion gear 12_and the spool shaft 15 penetrate the through hole 33b. The
nut 13 is arr af',lf@?é{do ithe flideni2 y1d is met ¢ap@§ue ofieadthti®s. The intermediate gear 23

meshes with the pinion gear 12.

[0043] The spool shaft 15 penetrates the center part of the pinion gear 12.

The oscillating mechanism 6 reciprocates the spool shaft 15 back and forth in the

interior of the pinion gear 12. The intermediate portion of the spool shaft 15 is

supported by a bearing 16 mounted to the inner side of the nut 13. The rear

portion of the spool shaft 15 is supported by the inner peripheral surface of the

rear portion of the pinion gear 12.  Thus, the spool shaft 15 is capable of rotating

and axially moving.

[0044] As illustrated in Fig. 2, the rotor 3 includes a cylindrical part 30, a first

rotor arm 31, and a second rotor arm 32.  The first and second rotor arms 31 and

32 are arranged lateral to the cylindrical part 30, and are opposed to each other.

For example, the cylindrical part 30 and the first and second rotor arms 31 and 32

are made of aluminum alloy, and are integrally formed.

[0045] A front wall 33 is formed in the front portion of the cylindrical part 30.

As shown in Fig. 2, a boss portion 33a is formed in the center part of the front wall

33. A through hole 33b is formed in the center part of the boss portion 33a.



[0046] The first rotor arm 31 is extended forward fromthe cylindrical part
30 and has a convex shape. The first rotor arm31 is al so expanded and
curved in a circunferential direction of the cylindrical part 30. The
second rotor arm32 is extended forward fromthe cylindrical part 30 and
has a convex shape. Its coupling portilgn to the cylindrical part 30 is
expanded and curved in the circunferential direction of the cylindrical
part 30. Note that the second rotor arm 32 has an opening (not illustrated
in the figure) for reducing its weight. [0047] The bail arm 34 is nounted
to the tips of .the first and second rotor arns 31 and 32. The bail arm 34
i s capabl e of 5&\?2QHEQOIE‘QF\A/@%ﬂffthﬁé’lﬂlinhgeal‘riélaeéﬁmopkﬁiaftildrpeamhtétiﬁ line

wi ndi ng position. The bail arm 34 is biased by neans of a bail flipping
mechani sm ( not thppglshqelasde | Fhe s 1Biigamre)gedidfrost ofakehostivgl ¥3 .56t to be
either the line releasing position or the Iine winding position. [0048] As

illustrated i n[(4g] 2, Theh@rsbmidr aamrBIIC’xéeict@ﬁcﬂddi%ﬁvaﬁrdfﬁo%%hek%?ﬁfidﬁdéppﬁ 8p
er , a

menber 40, a second bail support nenber 42, a line ro I XI ng

|
shaft 43, a fhod ha Sfhaktx Goyer o AaNbbAL: 3415i|s gigd%]g(iygtx{]d%a talg(%ic%]w&? RPOL !

menber 40 is nounted to the outer peripheral s e first

rotor arm 31 agigeunst : i i ng. T copd bail, s ort,.menber 42
unSfefeRARARIiR A nolgt]'hgggf# Hical f)‘%hg(? ?%eoﬁec?qgerog(gc%gﬁ&%l%t or arm

is nounted to the outer peripher 0 t

32 and is cap i ikng. . The.ljne roller 41 is nounted to the tip of
the first bai?ggﬁgggggﬁﬁgﬁgggmﬁﬁP§WH%“?%&?ﬁ%ﬂmEH%F@‘@§V@%ﬂFP%edH%o the tip
of the first bajl,.su rt menber. 40, and only one end of the fixing shaft
43 is supporte mb%}g%ﬁgglroflrtgﬁletﬁﬁpdlé%ﬁﬁrﬁ’oﬁ%‘?ﬁ?@?d%nd?ﬁé‘/eﬂilﬂl‘r@g 15 shaft

cover 44 is ar r.an efad‘ on It%(e9 tip side of 1 he f | Xi ng fs_haf t 43. The bail 45
coupl es the fl%fﬂglﬁﬁﬁ@% aqn oftheypelindpicalgweoi  Béote thew froetomientyer  42.
[0049] As illustrated in Fig. 2, an anti-reverse rotation nmechanism50 is
arm 32 has an opening (not illustrated in the figure) for reducing its weight.
[0047] The bail arm 34 js mounted to the tips of the first and second rotor
arms 31 and 32, The bail arm 34 is capable of pivoting between the line
releasing position and the line winding position. The bail arm 34 is biased by
means of a bail flipping mechanism (not illustrated in the figure) and is
accordingly set to be either the line releasing position or the line winding position.
[0048] As illustrated in Fig. 2, the bail arm 34 includes a first bail support
member 40, a second bail support member 42, a line roller 41, a fixing shaft 43, a
fixing shaft cover 44, and bail 45. The first bail support member 40 is mounted
to the outer peripheral side of the tip of the first rotor arm 31 and is capable of
pivoting.  The second bail support member 42 is mounted to the outer peripheral
side of the tip of the second rotor arm 32 and is capable of pivoting.  The line
roller 41 is mounted to the tip of the first bail support member 40. The fixing

shaft 43 is fixed to the tip of the first bail support member 40, and only one end of

the fixing shaft 43 is supported by the first bail support member 40.  The fixing



arranged in the interior of the coupling part (i.e., cylindrical part 30)
of the rotor 3 for prohibiting reverse rotation of the rotor 3. The
anti-reverse rotation nechanism50 includes a roller type one-way clutch
51. Here, an inner ring of the one-way clutch 51 idles. The anti-reverse
rotation nmechani sm50 constantly prevagsts the rotor 3 fromrotating from
the line releasing direction to the line wnding direction (i.e., prevents
reverse rotation of the rotor 3). The anti-reverse rotation nechani sm 50
never allows reverse rotation of the rotor 3. [0050] As illustrated in
Figs. 1 and 2, the spool 4 is arranged between the first and second rotor
arms 31 and 32sleflt edver #bisouraBgedidreths pipoidd «f thofiningdhafo43 heTlid il 48 t he
spool shaft 15. As illustrated in an enlarged view of Fig. 3, the spool 4
i's conposed otoupisabe dkinpahafs coved 44 nad ddascendabbivBpdf Hakidago.a front
flange portion 4b, a rear flange portion 4c, and a skirt portion 4d. The

front flange ppoobpn 4@3iiliﬁstréft&fﬁi‘ﬂg.iZ]taﬁ%hﬁlre\‘/érgél%&ajﬁ%nEﬁe%ﬂﬁni?rﬂ@(}%.the

bobbin trunk 4a. The rear flange ©portion 4c is forned integral with the

rear end of thg I r; 3 Ki rt{j,on.4d i rped i ntegral
with the tip o%ﬂl%%gg"rnggl% H?& Pﬁ%ﬂ%%%?ﬁl%ﬁk%ﬁ ('(T)%’eé),shl?lﬁlrlfﬁ pﬁ%?w%ﬁ%ﬁ(ﬁot&? gnds
rearward. The fl.shing..). ] IS nd ound t he._outer eri phery surface of
t he bobbin tru%kigdg?&%%peggﬁﬁirégﬁ?rbﬂ% ﬁéi‘?tof %Te ?E%?Htl’fqvgﬁﬁé&a%{ti on 4b, the
rear flange polgl%i onis4c an dt he Cgtg rt portion 4d are made of, e.g.,

al uni num al | oy 4RGsH} IreRdpsa Fllerapeone iy duchade Hera memendnbef s by an

alumte treat gtgnt (an exanple of the anodized treatnent). Here,
af t er - ment i oned® PBE-Vy chiichyplidiese o Tde sniépeysaseriotation Miechards 20 apestéghned,
and then the anodized treatnment (e.g., alumte treatnment) will be
perforned. [00BEeniHEe bgbbd frony wikingdrdrs the ling rehdsing direarprie the [ke out er
peri pheral surface of the bobbin trunk 4a is arranged parallel to the
spool shaft 15vinTing dikitien (i.e., prevents reverse rotation of the rotor 3).  The anti-reverse
rotation mechanism 50 never allows reverse rotation of the rotor 3.
[0050}  Asillustrated in Figs. 1 and 2, the spool 4 is arranged between the first
and second rotor arms 31 and 32 of the rotor 3. The spool is mounted to the tip
of the spool shaft 15.  As illustrated in an enlarged view of Fig. 3, the spool 4 is
composed of integral parts and includes a bobbin trunk 4a, a front flange portion
4D, a rear flange portion 4c, and a skirt portion 4d.  The front flange portion 4b is
formed integral with the front end of the bobbin trunk 4a. The rear flange
portion 4c¢ is formed integral with the rear end of the bobbin trunk 4a. The skirt
portion 4d is formed integral with the tip of the rear flange portion 4c.  The skirt
portion 4d extends rearward.  The fishing line is wound around the outer
periphery surface of the bobbin trunk 4a.  The bobbin trunk 4a, the front flange
portion 4b, the rear flange portion 4c¢, and the skirt portion 4d are made of, e.g.,

aluminum alloy, and alumite is formed on the surface of these members by an

alumite treatment (an example of the anodized treatment). Here, after-mentioned



portion 4d is fornmed in a tubular shape and extends rearward fromthe tip
of the rear flange portion 4c. The coupling part 30 of the rotor 3 is
arranged on the inner side of the skirt portion 4d. [0052] As illustrated
in Fig. 3, a spool ring 20 is nounted to the outer peripheral surface of
the front flange portion 4b. The spool g ng 20 is nade of netal, thereby
snoothly releasing the fishing [ine fromthe bobbin trunk 4a. The spool
ring 20 includes a sloped surface 20a that extends toward the outer

peri pheral edge portion of the spool ring 20. The spool ring 20 is fixed to
the front flange portion 4b by a spool ring fixing nenber 19. Al so, when
t he HBX|nun1aﬁﬁﬁﬁndaﬁOﬁdsmppgﬂhnmélmsdﬂbaﬂdbaﬁ@uﬁﬂdﬂﬂﬁtb@@ﬁm&mﬂrunk 4a,
the thickness of the fishing |ine wound around the bobbin trunk 4a

corresponds t otraatnethstegnetubité remrehs valehesbihiace of the spool 4 to a
theoretical line L connecting the spool ring 20 and the outer peripheral

surface of thefasiyt Dﬂfc%o%m‘%ﬁmﬁ'@rlﬂa%?hncg Fx'neﬁiL'bEFCt %u?efrlphﬂﬁlel? bbi n

trunk 4a (see Fig. 3). For exanple, the'ra hel ght rom e ou

S A LA

all owi ng, e g ,

the spool dIS ance.in the radi al direction
with the per |% g?%ﬁgésﬁrtm 114)}1.1@ Q&QS@H EXiGRie 1&%?% fopthe igwé epoi nt .
[0053] As illustrated in. th ed views of Figs. 3 to 5, an indicating
section 70 is For HEECHRIWEtS ut é‘F’ Cg‘éﬁ’ ingrvial0 ofthe &é@r bis arragedair tel ange 4c.

The 17 indicating,section 70 includes a first stepped portion 71 and a
second st epped™Hciqs Grberskirtpettiongtd. t he first and second stepped portions
71 and 72 function as indicators for the amount of fishing |ine wound
around the boﬁﬁpﬁﬂ]truﬁwlh@strate[dd@@@ 348 spbdlusigrlatiethonntelitgshe chitand 4, the
first stepped portion 71 is an annul ar

peripheral surface of the front flange portion 4b.  The spool ring 20 is made of

metal, thereby smoothly releasing the fishing line from the bobbin trunk 4a. The
spool ring 20 includes a sloped surface 20a that extends toward the outer
peripheral edge portion of the spool 1ing 20.  The spool ring 20 is fixed to the
front flange portion 4b by a spool ring fixing member 19.  Also, when the
maximum amount of fishing line is wound around the bobbin trunk 4a, the
thickness of the fishing line wound around the bobbin trunk 4a corresponds to a
distance D from the outer surface of the spool 4 to a theoretical line L connecting
the spool ring 20 and the outer peripheral surface of the skirt portion 4d along an
axial direction of the bobbin trunk 4a (see Fig, 3). TFor example, the radial height
from the outer surface of the spool 4 to the theoretical line L is configured for
allowing, e.g., a 150 meter,0.260 mm dia. fishing line to be wound around the
spool 4. The radial height is the distance in the radial direction with the
peripheral surface of the bobbin trunk 4a as a reference point.

[0053] As illustrated in the enlarged views of Figs. 3 to 5, an indicating

section 70 is formed on the outer peripheral surface of the rear flange 4c. The



step portion. The first stepped portion 71 is formed on a part of the rear
flange portion 4c. The first stepped portion 71 is arranged radially
outward and proximate to the bobbin trunk 4a. Mre specifically, the first
stepped portion 71 is fornmed on the snall-dianeter side of the rear flange
portion 4c. For exanmple, when a 50 netigr,0.260 mmdia. fishing line is
wound around the spool 4, the wound fishing line will be positioned in the
first stepped portion 71. The first stepped portion 71 is fornmed by a
first surface 81 and a second surface 82. The first and second surfaces 81

and 82 are forgﬁp on the surface of the rear flange portion 4c. In the
radi al directi OMICAHAE SpGliogt/0dnelpdese B3t stepred maniyed’ Icdndsesccoral stépedbobbi n
trunk 4a than to the second surface 82. In addition, the axial height of
the first surPageng2. i Bodisfitbe fndt and ssvohd eteppddadortiensght anaf72t fagctipaand

surface 82. The axial height is the distance along the axial direction

with the front isigatas éorahe sheunto€&khihb ARG evoRAA biRRd 4% WbbiHEules surface
of the front flange portion 4b as the reference point. Specifically, the

d f BB4] / |4 Vit o .
second surface[BB84] s aAsti@RrithRin NS 33 le,ﬂmﬁﬂétt %@;ﬁ;@? %glftlo?)l]t]ﬂpl? a1 %ﬁ'lglrlél{] €

axi al height of the second surface 82 is |ower

surface 81l. Thgeh h&:SonSt €RPE ' tapered shape. The first
surface 81, the é?rsltnsteppe%tg%‘él%%dg%r%%,’ ag%ﬁPﬂ%cp%ré%Bﬂgogﬁﬁefr%zﬁ%e are
connected s 0 8aC her., [0055]. As illustrated in Fig, 5, the
second st eppe 6§?¥ﬁ%n g@3$§9%ﬁﬁ§ﬁﬁ%PﬁFli&@ﬁnﬂﬁ%gﬁﬁéﬁIY?H%W§%é@%d st epped
portion 72 is also fo d,on.a. t of the rear 18 flange portion 4c. The
second steppeoIsar gov ali%{?ntgﬁéb?@blﬁli&%ééd Mage spocifically.ibe Grst sieppesortion 7bm t he
bobbin trunk 4a.. Mre SEgcifically, t he second stepped portion 72 is
formed on t he 'f &pgeddndhesmpll-diagstarsidans themer fliagegwriper 46.orFobexampleus, t he

second stepped portion 72 is arranged radially outward of the first
when a 50 meter,0.260 mm dia. fishing line is wound around the spool 4, the

wound fishing line will be positioned in the first stepped portion 7. The first
stepped portion 71 is formed by a first surface 81 and a second surface 82. The
first and second surfaces 81 and 82 are formed on the surface of the rear flange
portion 4c.  In the radial direction, the first surface 81 is arranged closer to the
bobbin trunk 4a than to the second surface 82. In addition, the axial height of the
first surface 81 is different from the axial height of the second surface 82. The
axial height is the distance along the axial direction with the front surface of the
rear flange portion 4¢ or the rear surface of the front flange portion 4b as the
reference point.  Specifically, the second surface 82 is a step that has a slightly
concave shape, and the axial height of the second surface 82 is lower than that of
the first surface 81.  The first stepped portion 71 has a tapered shape. The first
surface 81, the first stepped portion 71, and the second surface 82 are connected
smoothly to each other.

[0055] As illustrated in Fig. 5, the second stepped portion 72 is an annular step

portion. The second stepped portion 72 is also formed on a part of the rear



stepped portion 71. For exanple, when a 100 neter,0.260 nmdia. fishing
I'ine is wound around the spool 4, the fishing line will be wound up to the
second stepped portion 72. The second stepped portion 72 is fornmed by a
third surface 83 and a fourth surface 84. The third surface 83 is forned
on the surface of the rear flange portjgon 4c. The third surface 83 is
arranged apart fromthe bobbin trunk 4a. The fourth surface 84 is arranged
radially outward of the third surface 83. In addition, the axial height of
the fourth surface 84 is different fromthat of the third surface 83.
Specifically, the fourth surface 84 is a step that has a slightly convex
shape, and t he flangaportien ght dfe sehend steppet pstichdCes Sdaiiged Mhdjhiéy odthan! t hat
of the third surface 83. Also, the second stepped portion 72 is forned in a
tapered shape. affhepartirord tisubdbdaetr&d 44 heviseepedfisdiEppRdepidsiped2, and the
fourth surface 84 are connected snoothly to each other. [0056] Also, as

i | lustrated inpbitign 73.is fod@e@¥h e 1QIhBeef sitd6r BEFORTH.ARd &pi)ﬁqc. surfaces
82 and 83 are the sane, relative to the first and fourth s%r aces 81 and
84. As a resulthys ' : rit - -ace 82 (or
the third surface’ %g)e{:érg?\%ep?tﬁ%lagg%gn 1%%12%1&%%1%&6@& %Lﬁ%ggp?%ﬁ%‘rérsg recess in
an axially out I io L.8..,.a direction o ite fram.a direction
that the front aé%gdr‘jgglt?)(%fo)lt1(51ng%gg e’;%%“f‘?1F=o‘ﬁ§en4%f@rfae’%8§§$afrwlar g‘él%mggm‘éé?ch
other). In othgr rds,.the first stepped. portion 71, the second surface
82, the third 58P1¥H§%f8“‘§13‘fheaﬂ%iﬂt4h@es gﬁ%ﬁ’éﬁee‘wew pered Bp torthe gpeond

simul taneously forned only by formng the recess. Here, the axial 19

hei ght of the ?fFH@H%%’rOP e gheppeomisirepabpgtion 42 is Ruacdby artkird fiafasane as
that of the fourth surface 84 fromthe third surface 83. In other words,
the axial hei ghtansfa fourth swifpest8dst dipdhirdenficoR3 Tdfofmedon e sehondf her f ace
82 is the sane as that of the second stepped portion 72 fromthe third
surface 83. rear flange portion 4c.  The third surface 83 is arranged apart from the bobbin

trunk 4a.  The fourth surface 84 is arranged radially outward of the third surface
83. In addition, the axial height of the fourth surface 84 is different from that of
the third surface 83.  Specifically, the fourth surface 84 is a step that has a
slightly convex shape, and the axial height of the fourth surface 84 is higher than
that of the third surface 83.  Also, the second stepped portion 72 is formed in a
tapered shape.  The third surface 83, the second stepped portion 72, and the
fourth surface 84 are connected smoothly to each other.

[0056] Also, as illustrated in Fig. 5, the axial heights of the second and third
surfaces 82 and 83 are the same, relative fo the first and fourth surfaces 81 and 84.
As atesult, the first stepped portion 71, the second surface 82 (or the third surface
83), and the second stepped portion 72 forms a recess in an axially outward
direction (i.e., a direction opposite from a direction that the front and rear flange
portions 4b and 4c axially face to each other). In other words, the first stepped
portion 71, the second surface 82, the third surface 83, and the second stepped

portion 72 are simultaneously formed only by forming the recess. Here, the axial



[ 0057] Before winding the fishing |line around the above-nenti oned spool 4,
an end of the fishing line is fixed to the bobbin trunk 4a (or the
so-called "fishing line fixation"). The fishing line is then wound around
t he outer periphery of the bobbin trunk 4a. [0058] If the spool 4 is
capable of wnding the 150 neter, 0.26Q9mm dia. fishing line around its
bobbin trunk 4a and furthernore the first stepped portion 71 or the second
stepped portion 72 is used as an indicator for the anount of the wound
fishing line, it is possible to easily wind only the 0.260 mmdia. fishing
line of a preﬁgternlned Ien? .g., 50 or 100 neter) around the spool 4.
[ 0059] Furt her ABRL ofjthe fist pyTacad r{mthecsewndwudhee &, 260hawandi @ thétics ieng
line of 50 or 100 nmeters up to a position of the spool ring 20 of the
front flange 4furtiserfees 84hibingte thikissubfack$ng Thiote wosds) Sechxidi Meganer al , the

backing line is a cheap fishing line or a used fishing line. In this case,
its thickness ibs fgstetdpped phigion th dtord thet 3€ond0uZG8 SR iH'é %mef asxhhmg ghd ne. For
exanpl e, when it is intended to wind the 100 rreter .260 mMmdia. fishing

line around thgcsidabprkd ﬁohﬁnp@ﬁbﬂ%é ﬂﬂ% 5’u§faé§$ vvound around the bobbin
trunk 4a. Here, the radial height of the woun |sh|ng | ine corresponds to

a theoretical o5 axiguply Vﬁﬂ&ﬂgﬁé ﬁs@n%ghlgne ar}g%,rfc{th g fel %ﬁlitl%}egégg% portion

71 and the front f1lange portion

dia.fishing lipe 0 th t he backing |ine, Thus, when
the 100 net eré}l?#dfgg}geﬁéh%]%%% fmeﬁé }FrP@LP’?tWPg% ﬁ?fg‘ﬁﬁ&%]ﬁ@sf 5OHE 4, the
vvoundflshlng1 flln q. Estothe p05|t|on of the spool ring 20.
Accordingly, it éxaBBEs)r bl 8¢ fighigg dine dgiden woapd prorng Heraterdicsinbezof f t he
wound fi shing ge to the nost preferred level. [0060] Also, when it is
i ntended to oﬂ%@ e 50 neter, 0.260 nm dia. fishing Iine around the
spool 4, the backlng I|ne is wound around the bobbin trunk

[0058] ~ If the spool 4 is capable of winding the 150 meter, 0.260 mm dia.

fishing line around its bobbin trunk 4a and furthermore the first stepped portion 71
or the second stepped portion 72 is used as an indicator for the amount of the
wound fishing line, it is possible to easily wind only the 0.260 mm dia. fishing line
of a predetermined length (e.g., 50 or 100 meter) around the spool 4.

[0059] Furthermore, if it is intended to wind the 0.260 mm dia. fishing line of
50 or 100 meters up to a position of the spool ring 20 of the front flange 4b, the so
called “the backing line” is used. In general, the backing line is a cheap {ishing
line or a used fishing line. In this case, its thickness is greater than that of the
0.260 mm dia. fishing line. For example, when it is intended to wind the 100
meter, 0.260 mm dia. fishing line around the spool 4, the backing line is first
wound around the bobbin trunk 4a.  Here, the radial height of the wound fishing
line corresponds to a theoretical line axially connecting the end of the first stepped
portion 71 and the front flange portion 4b (see Fig. 3). Then, the 0.260 mm
dia.fishing line is knotted with the tip of the backing line. Thus, when the 100

meter, 0.260 mm dia. fishing line is wound around the spool 4, the wound fishing



4a up to the radial height corresponding to a theoretical line axially
connecting the end of the second stepped portion 72 and the front flange
portion 4b (see Fig. 3). Then, the 0.260 nmdia. fishing line is knotted
with the tip of the backing line. Accordingly, when the 50 nmeter, 0.260 nm
dia. fishing line is wound around the p2gpool 4, the wound fishing |line
reaches the spool ring 20. Thus, it is possible to set the outer
peri pheral dianeter of the wound fishing line to the nost preferred |evel.
[0061] Furthernore, when it is intended to wind the 150 neter, 0.260 mm
dia. fishing |line around the spool 4, the fishing Iine is wound around the
bobbi n trunk 4#&c (gches to e poattioaloftile gpod! g 2(es paadidiggly it & pd3sibleab iseal
|ine axially connecting the outer peripheral surface of the skirt portion
4d and the spotie quimgedfherdicianettng! e wolind SshIAS EhOLEthE McEChretddRIQsHLr
peri pheral dianeter of the fishing line to the nost preferred |evel.
[0062] Thus, wme0t he AlksRing it isn8tehdedB AN RH-AYRIsE Hﬁge?,p@?éo yiuh the

ackl as 'S

nost preferred outer peripheral dianmeter, "so-called

prevented fronsgghNine S88hd %ﬁe%?h'@@p thel\%tcﬁnk e ?sa@lélilr%s é}ggnecf @E\Pﬁ?@giﬁw non

that a predeterm ned anoun i $hin €1TS releas

t oget her from NG of the front flange. portion 4b of the
spgol 4. In adjrl tl%ﬁ?gh%léél?l rgl(%%f? Ccflfeﬁ%réﬁ%ﬁar%ﬁoxﬁﬁc£gﬁg§xﬁh¥ CHISERNE Bfeasi ng
of the fishing_ li too much, and accordingly it i ossi bl e to prolon

the flyi Inz di 3‘_%“&%@%%%?@2%5%%@%92 ?@dgg rophlnge napevEERe Fandl spgol

£ Lhe I ndl ol g SEOLLAT IOy S ored L1, the pesr 11 ange, bortion ac The
anount of fishing line wound around the bobbin trunk 4a. Here, the first
st epped porti oiccpidinglys wherethey) méter, i268 mmanih. Sisbingdine is wound around the

spool 4, the wound fishing line reaches the spool ring 20. Thus, it is possible to

st the outer peripheral diameter of the wound fishing line to the most preferred

level.

[0061] Furthermore, when it is intended to wind the 150 meter, 0.260 mm dia.

fishing line around the spool 4, the fishing line is wound around the bobbin trunk

4a up to the radial height corresponding to a theoretical line axially connecting the

outer peripheral surface of the skirt portion 4d and the spool ring 20.

Accordingly, it is possible to set the outer peripheral diameter of the fishing line to

the most preferred level.

[0062] Thus, when the fishing line is wound around the spool 4 with the most

preferred outer peripheral diameter, so-called “backlash” is prevented from being

casily caused. Note the backlash means a phenomenon that a predetermined

amount of fishing line is released forward all together from the spool ring 20 of

the front flange portion 4b of the spool 4. In addition, the front flange portion 4b

does not block releasing of the fishing line too much, and accordingly it is

possible to prolong the flying distance of the tackle.



surfaces 81 and 82. The first surface 81 is a part of the surface of the
rear flange portion 4c. The second surface 82 is also a part of the
surface of the rear flange portion 4c and is arranged radially outward of
the first surface 81. Also, the axial height of the first surface 81 is
different fromthat of the second surfade 82. On the other hand, the
second stepped portion 72 is forned by the third and fourth surfaces 83
and 84 and is arranged radially outward of the first stepped portion 71.
The third surface 83 is a part of the surface of the rear flange portion

4c. The fourtT @%ﬁfacgﬁg4 és also a part of the surface of the rear flange
portion 4c and [P®3]ar rr§eabevsdnentioned spamd AdthefindibringtseetibnsTi i derencd3n Al so,

the axial height of the third surface 83 is different fromthat of the
fourth surface tBaeay fmga porionidcl udbe drgdni seddind stebped patibag Bit argt Bpped
portion 71 is an annular step portion. The first stepped portion 71 is

formed on a pafinctipn ahindicatrs fdrangemonniof fisling Gine Wolnd hfothd Sl-aRBESF, Portion
71 is arranged radially outward of and proximte to the bobbin trunk 4a.

More speci fi catrik 44 hellérer st fﬁgt%?g@l:l Paibh 90 i/drmbd %%Jﬁ%‘ét (f%&ﬁld
f neter,

smal | -di anmeter side of the rear ange portion 4c. en the

0.260 mm dia. &irklknY! L. 1 STHOHAA : 4 | 4. the wound,fishing

line will be positioned in the fi rstu%'?gggles agf@ﬁg%sv.}r{a}ceaﬁt}{eﬁgarofg%F hand,
the second st g6 4poOr 44 .00 I.Seancannyl ar step portjon.. The second

st epped porti oﬁd;m?Z P’s Hés)%cglgdr%e&gfcgr% ¥ %5??’%##7*’% Sngﬁ?e ‘?flt%ﬁféfg%‘?&ei on 4c.
The second ste ortion 72 js arranged radially outward and apart from
t he bobbin truﬁﬂ%ﬁg%f*gi‘i&isﬁﬁrraEg@p‘ééiaﬁwagwé 0? &@ gson@csd bppdigogbe exieh 72

is formed on the Iarg}eﬂ; iamefer side of the rear flange portion 4c. Thus,
the second st et OpBrlitahsurcs 81 isdiffaregefiondhatafithe sraondsutaof 82 heOhi r st

st epped portioR 7@55 When the 100 neter, 0.260 mmdia. fishing line is
wound around ttheOdsbbandy thersgeongdotienped pstiong/2is fimmed by the third and fourth

surfaces 83 and 84 and is arranged radially outward of the first stepped portion 71.
The third surface 83 is a part of the surface of the rear flange portion 4¢, The
fourth surface 84 is also a part of the surface of the rear flange portion 4¢ and is
arranged radially outward of the third surface 83. Also, the axial height of the
third surface 83 is different from that of the fourth surface 84.

[0064] As illustrated in Fig, 5, the first stepped portion 71 is an annular step
portion.  The first stepped portion 71 is formed on a part of the rear flange
portion 4¢.  The first stepped portion 71 is arranged radially outward of and
proximate to the bobbin trunk 4a. More specifically, the first stepped portion 71
is formed on the small-diameter side of the rear flange portion 4c.  When the 50
meter, 0.260 mm dia. fishing line is wound around the spool 4, the wound fishing
line will be positioned in the first stepped portion 71.  On the other hand, the
second stepped portion 72 is an annular step portion. The second stepped portion
72 is also formed on a part of the rear flange portion 4c.  The second stepped

portion 72 is arranged radially outward and apart from the bobbin trunk 4a.



will be positioned in the second stepped portion 72. Here, the indicating
section 70 includes the first and second stepped portions 71 and 72, which
function as indicators for the amount of fishing |ine wound around the
bobbin trunk 4a. The first and second stepped portions 71 and 72 are
arranged in radially different positidds. Accordingly, unlike the spool
used in conventional practice, it is not necessary to forma plurality of
V-shaped grooves in the surface of the spool of the present invention.
Therefore, even if the alumte treatnment is perforned after the first and
second steppedagqrtiOQ§ ﬁl gnd 72 are forned, the first and second stepped
portions 71 and o72SRECHcalE BHs5RM siepprst Raytion Thisdoumed en thedagpdidndte. On
the other hand,, it _is quite difficult to entirely coat the V-shaped grooves
formed on t heSidpRTKErE fneeperdon et hThws fietsecermidsterped pokimn 7Adsor di ngl v,
corrosion resistance of the netal spool 4 will not be easily inpaired.

OTHER EXAVPLE &NBEBi Malatly Guoeesi of(t fitsnstbheedatotien MENt Wose theambagisent , a

spool of a spinning reel is exenplified. However, as illustrated in Figs.
7 and 8, it is0.ab@mopdmsiikiing lige BpRdAd dkBRIARARESRIM 4 {RY QHuh@ Bskifg &inspPOOI  Of
a dual -bearing reel. [0066] Fig. 7 illustrates 'a dual -bearing reel that

anot her embodi wihbe ].]Qfsit‘id%@d irpmsmndisfb\égga ji%agohs;zapph%ﬁdgqeiq§ﬁﬂﬂgnsea?&f I ng

reel includes a reel unit 101, a hand and a spb é reel
A S AP A T AL A TR,
the 11 shing | Ra e 3h R iehCE Al b vaind i EhsmoPbpatihge aruear
ﬂ;ﬁgl éoi Oizs ][rgf?rrs]gr %g gggqrfd,ggep%%gg()%ﬁ%gﬂny % grelagrlanggg inprggéilsq?i}f%erérg the
positions.  Accordingly, unlike the spool used in conventional practice, if is not
necessary to form a plurality of V-shaped grooves in the surface of the spool of
the present invention.  Therefore, even if the alumite treatment is performed after
the first and second stepped portions 71 and 72 are formed, the first and second
stepped portions 71 and 72 will be entirely coated with alumite and the like. On
the other hand, it is quite difficult to entirely coat the V-shaped grooves formed on
the conventional spool with alumite and the like. Accordingly, corrosion
resistance of the metal spool 4 will not be easily impaired.
OTHER EXAMPLE EMBODIMENTS
[0065] (a) In the above-mentioned embodiment, a spool of a spinning reel is
exemplified. However, as illustrated in Figs. 7 and 8, it is also possible to apply
the present invention to a spool of a dual-bearing ree].
10066} Fig. 7 illustrates a dual-bearing reel that another embodiment of the
present invention is applied.  The dual-bearing reel includes a reel unit 101, a
handle 102, and a spool 104.  The reel unit 101 is made of aluminum alloy. The

handle 102 is arranged on the lateral side of the reel unit 101 for rotating the spool



[ 0067] For exanple, the spool 104 is nmade of alum numalloy. Alumte is
formed on its surface with the alumte treatnent (an exanple of the

anodi zed treatnent). Also, a 120 neter, 0.29 mmdia. fishing line is

all owed to be wound around the spool 104. As illustrated in Fig. 8, the
spool 104 includes a tubular bobbin trank 104a, a first flange portion
104b, and a second flange portion 104c. The bobbin trunk 104a, the first
fl ange portion 104b, and a second flange portion 104c are formed as an
integral unit. The first and second flange portions 104b and 104c are
formed in a sigg r ﬁgape and arranged on the both ends of the bobbin trunk
104a. [0068] | 45§ $roced04 1§ detaghabdy mennieddi datintegoselthe ol 17010k or nmed
on the outer peripheral surface of the second flange portion 104c. The

i ndi cating sectigging e fishing lindes As siich, sbe stoep petispapdhilosf bktinand Aatgecond
stepped portion 172. The first and second stepped portions 171 and 172

function as i ndiagaltddrisnfoantetiba thnEdnb s @E! uMOLN thiflipsbipGitd foMgs hLdQR6Rh As
illustrated in Fig. 8, the first stepped portion 171 is an annular stepped

portion. The fiarstggdtepneds poedion 171 is formed on a part of the second
flange portion 104c. The first stepped portion 171 is arranged and radially

outward and pr @Rt © 1t Lhap ROBRiudi 1R 10420 NOE 6 SPAELS T GaLlLY, i he

first stepped portion 171 1s for on the snal S

raning |ine i Sasuod i3 tidesbRl EXEMRIS 0o Cr fetion Aheitam A | ne wi |
be positioned jn.the.first s ed tion 171. The first stepped portion
171 is fornmed %%atrgc?ti)'r s‘f‘?sgu?ﬁg(g 6%1&%@%&%@%1l%fiﬂrsfabl@‘éfed@be whend j r st
surface 181 is a@gﬁrt of the surface of the second flange portion 104c and
is arranged adSE¥htesBoqIHE4hohBilipstiisdkn Fou s, theispool 104 includes a tubular

bobbin trunk 104a, a first flange portion 104b, and a second flange portion 104c.
The bobbin trunk 104a, the first flange portion 104b, and a second flange portion
104c are formed as an integral unit. The first and second flange portions 104b
and 104c are formed in a saucer shape and arranged on the both ends of the bobbin
trunk 104a.

[0068] As illustrated in Fig. 8, an indicating section 170 is formed on the outer
peripheral surface of the second flange portion 104¢c. The indicating section 170
includes a first stepped portion 171 and a second stepped portion 172.  The first
and second stepped portions 171 and 172 function as indicators for the amount of
wound fishing line.

[0069] As illustrated in Fig, 8, the first stepped portion 171 is an annular
stepped portion.  The first stepped portion 171 is formed on a part of the second
flange portion 104¢c.  The first stepped portion 171 is arranged and radially
outward and proximate to the bobbin trunk 104a. More specifically, the first
stepped portion 171 is formed on the small-diameter side of the second flange

portion 104c, For example, when a 40 meter, 0.29 mm dia. fishing line is wound



second surface 182 is also a part of the second flange portion 104c and is
arranged radially outward of the first surface 181. Al so, the axial height
of the first surface 181 is different fromthat of the second surface 182.
The second surface 182 is a step, which is slightly recessed relative to
the first surface 181, and the axial i ght of the second surface 182 is

| ower than the axial height of the first surface 181. Also, the first
stepped portion 171 is tapered. The first surface 181, the first stepped
portion 171, and the second surface 182 are connected snoothly to each
other. [0070] As illustrated in Fig. 8, the second stepped portion 172 is
an annul ar st epyed tsowepb4, threverddistingtleppeil tegrositoned fi2hé Sirdi oleppsdl on a
part of the second flange portion 104c. The second stepped portion 172 is

arranged radi apbyiondGf wailHe firsdsepgedtpoiticnm 11 ookl vy 4 firpkurkRdas) M g
specifically the second stepped portion 102 is formed on the

| ar ge- di anet er s&bfl® s@fackh82setpOdrs hange 18PeL 4 F%@ o%@égwgg%%sfﬂ%é feonecond

stepped portion 172 is arranged radially outwa irst stepped
portion 171. FasnRxRmpde1040088 ; : [ in dia. i, shi line is
wound around the spool 104, tﬁé@ﬂgﬁﬁgggggﬂ?ﬁagg?E%QQFﬂVmﬁéb4%os i oned in

t he second ste -1 172. The, sgcond st ed portion 172 is faorned
by a third sur%ggﬁejd %?cgﬁgzés af%%ouarPW gﬁ ﬁ%@nﬁgﬁ?ﬁgeﬁ'ﬂ IPﬂilg%F 1P AERNEEE3 i s

a part of the gsyrf.ace of .t second. fl ange portion 104c and is_ arranged
away from theragggﬁioﬁt‘fqlﬂﬁgﬁlfdﬁét.Suﬁar%e Slur thseuhe axiel hegghtiod thedisied radi al |y
outward of the 2-f5 i)&ird,surface 183. The axial height of the third surface
183 is differ eWiiars of Siidberentiram dhat of therseeend mefaca 830.  The stoundtsurfaer f ace

184 is a protruded step, and the axial height of the fourth surface 184 is
hi gher than t he¥ ipf stepewhishisislightly acwessed3elatind sothe fine ssidxend ] siephed
portion 172 is tapered. The third surface 183, the
axial height of the second surface 182 is lower than the axial height of the first
surface 181.  Also, the first stepped portion 171 is tapered. The first surface
181, the first stepped portion 171, and the second surface 182 are connected
smoothly to each other.
[0070] As illustrated in Fig. 8, the second stepped portion 172 is an annular
stepped portion.  The second stepped portion 172 is formed on a part of the
second flange portion 104c.  The second stepped portion 172 is arranged radially
outward and apart from the bobbin trunk 104a.  More specifically the second
stepped portion 102 is formed on the large-diameter side of the second flange
portion 104c.  Thus, the second stepped portion 172 is arranged radially outward
of the first stepped portion 171. For example, when a 80 meter, 0.29 mm dia.
fishing line is wound around the spool 104, the wound fishing line will be
positioned in the second stepped portion 172. The second stepped portion 172 is
formed by a third surface 183 and a fourth surface 184. The third surface 183 is

a part of the surface of the second flange portion 104¢ and is arranged away from

the bobbin trunk 104a. The fourth surface 184 is formed radially outward of the



second stepped portion 172, and the fourth surface 184 are connected
snoothly to each other. [0071] As illustrated in Fig. 8, the second and
third surfaces 182 and 183 are connected snoothly to each other and their
axi al heights are the sanme. Accordingly, the first stepped portion 171,
the second surface 182 (or the third <Sfrface 183), and the second stepped
portion 172 forma recess in an axially outward direction (i.e., a
direction opposite froma direction that the first and second flange
portions 104b and 104c face to each other). In other words, the first

st epped portio .%{1, thi ;econd and third surfaces 182 and 183, and the
second stepped?lﬂ rEie 192 alle axishheishheblistird srfred 18hisdiffyrehnfrormnitt he
recess. Here, the axial height of the first surface 181 fromthe second
surface 182 an@f thedourtlypurfdse 186bur The Surthaoedad8B4fis amrdthalel biepdargihé ace 183
are the sane. In other words, the axial height of the first stepped

portion 171 fr ewellglsed trdioatih bacec182 ianghert that 1af of A8 1SRCRG.ST epped
portion 172 fromthe third surface 183 are the sane. [0072] The second

fl ange porti onAl®4theokcddiasispe®boltd 17064 4desdt hepd Adiscatd egld on 170.
The indicating section 170 ?@%cl Bdes the fi rgst andhésgl?ggsghh%gle%pg}g portions

171 and 172 fugebh@®Sepsddoriidierindh ngeampunt, of. fhe nd
fishing line. The fi r@% §Ft§)epped [’)or(:}?ltgﬁf)ﬁglggl[rgc grS%%E? Ct?ﬁ}n?qji‘:é& W’?%ﬁg’gﬂd
second surfaceg,L81,and 182. The first surface 181 is a part of the surface

of the second flange portion 104e, and the second surface 182 is forned
radi al ly out - of . 4he first.syrface 181. The axi al height of the
first surfac\évafrj(.)gzgfs d%sflﬁig?eféaﬁ?d’lflﬁdgnlﬁtﬁl‘?a‘iec‘é‘?dl Kethigd swiepes 482 aed18%8ae [ 0073]
On the other hand tqpe seﬁlon_d stepged portion 172 is formed by the third
surface 183 and PREct JuPeAS0crehcehagmdheir peiabheigiyen thastinad.| y outward of

Accordingly, the first stepped portion 171, the second surface 182 (or the third
surface 183), and the second stepped portion 172 form a recess in an axially
outward direction (i.e., a direction opposite from a direction that the first and
second flange portions 104b and 104c face to each other). In other words, the
first stepped portion 171, the second and third surfaces 182 and 183, and the
second stepped portion 172 are simultaneously formed only by forming the recess.
Here, the axial height of the first surface 181 from the second surface 182 and that
of the fourth surface 184 from the third surface 183 are the same. In other words,
the axial height of the first stepped portion 171 from the second surface 182 and
that of the second stepped portion 172 from the third surface 183 are the same,
[6072] The second flange portion 104c of the spool 104 includes the
indicating section 170.  The indicating section 170 includes the first and second
stepped portions 171 and 172 functioning as the indicators for the amount of the
wound fishing line. The first stepped portion 171 is formed by the first and
second surfaces 181 and 182, The first surface 181 is a part of the surface of the

second flange portion 104¢, and the second surface 182 is formed radially outward



the first stepped portion 171. The third surface 183 is a part of the
surface of the second flange portion 104c, and the fourth surface 184 is
formed radially outward of the third surface 183. The axi al hei ght of the
third surface 183 is different fromthat of the fourth surface 184. Al so,
the first stepped portion 171 is annul & stepped portion. The first
stepped portion 171 is forned on a part of the second flange portion 104c.
The first stepped portion 171 is arranged radially outward and proxinate
to the bobbin trunk 104a. Specifically, the first stepped portion 171 is
formed on the snall-diameter side of the second flange portion 104c. Wen
the 40 neter, Of D9 fixshsuiface ¥§1shiThg akiahbeight ofobmfirsamotind 18hés diffoeht 464, t he
wound fishing line will be positioned in the first stepped portion 171.
[0074] On the Bwhefthhaemwnd shidasddand st epped portion 172 is an annul ar
stepped portion. The second stepped portion 172 is fornmed on a part of the

second f1ange [2876] on (04 ofhRaseaRbos! ERBILIBRRAL P IIT R badi 00l
| C , e

radially outside and away fromthe bobbin trunk 104a. Speci

second st eppedhifQuihe sh7Rdise fRIIRA-R: fé(}earngglg gﬁr@egﬁ&iﬁ e§4tﬁr§m?(§f the

second flange portion 104c and is arrange utsi rst
stepped porti ofpekfd ot [ e 0. 2. dia. fishin i ne.is wound
around the spool llof,e\é\pﬁdgp&mﬂg%gg}'imsa/ﬁli%ntglrfiisﬁégcm% 18 Bé’a’ﬁé’iﬂﬁ S%ﬁtléﬁe ?%t!hF he
second st epped rrkon 172, e, the i.ndicating section 170 includes the
first and secon g&éct %?)n&gé’ Oéb%kﬁ%ﬁsanffﬁc gfﬂ’ﬂthls‘?‘?l,a"%\hff‘%’ﬁ fomsdgadiady optpvard
i ndicators fongtge agpua; of fishing |ine wound. The first and second
stepped por t | Brise Pl syHace 183 orldbe sxiah hejeht olihe duidamurfacel] §¥ iedéfiferemiosi t i ons.
[ 0075] Therefore, while V-shaped grooves have been fornmed in conventional
spool's, it is b thasebdsdpyrth enrfase A4 pAlsoathictiirstotepyed harpied 11 domesmldrn t he
spool of the present enbodinment. Wth the structure, even if the alumte
treatnent is stepped portion. The first stepped portion 171 is formed on a part of the second
flange portion 104¢c.  The first stepped portion 171 is arranged radially outward
and proximate to the bobbin trunk 104a. Specifically, the first stepped portion
171 is formed on the small-diameter side of the second flange portion 104c.
When the 40 meter, 0.29 mm dia. fishing line is wound around the spool 104, the
wound fishing line will be positioned in the first stepped portion 171.
[0074] On the other hand, the second stepped portion 172 is an annular
stepped portion.  The second stepped portion 172 is formed on a part of the
second flange portion 104¢.  The second stepped portion 172 is arranged radially
outside and away from the bobbin trunk 104a. Specifically, the second stepped
portion 172 is formed on the large-diameter side of the second flange portion 104¢
and is arranged radially outside the first stepped portion 171.  When the 80 meter,
(.29 mm dia. fishing line is wound around the spool 104, the wound fishing line

will be positioned in the second stepped portion 172.  Here, the indicating section

170 includes the first and second stepped portions 171 and 172, which operate as



perfornmed after the first and second stepped portions 171 and 172 are
formed, the first and second stepped portions 171 and 172 will be entirely
coated with alumte. Thus, corrosion resistance of the netal spool 104
will not be easily inpaired. [0076] (b) In the above-nentioned enbodi nent,
the first and second stepped portions 271 and 72 are formed in the rear

fl ange portion 4c. However, as illustrated in Fig. 6, the first and second
stepped portions 71 and 72 nay be forned in the front flange portion 4b.

Al so, the first and second stepped portions 71 and 72 may be forned in
(this is not

both of the front. and rear fla rtions 4b and 4c

illustrated i n?’?‘#%‘éﬁ?‘isé?}r@? ?‘mﬂ}’é}gﬁfﬁ ingiline yiupd- ndhe feshae weandbtepped

enbodi nent (a), the fi7¥st and second stepped portions 171 and 172 are
formed in theP8EIGRd7 PathbE Pertregedin aIHmﬁéfvmtpmtmsl ustrated in Fig.
12, the first _stepped portion 171 may be formed in the second flange
portion 104c, éQfH'Sﬁ) he Thesefored while phefdippdptiowes HiX2 bemyfob@ed af emSehtivdahe
first flange portion 104b. [0077] (c) In the above-nentioned enbodi nent,

the first and spwdnd isteppedssaydo forans plitalANdS V2shap&l §BBGIGH thHQWBNST . as
illustrated in Fig. 9, the first and second stepped portions 71 and 72 may

be subst anti al the présght engingi@ehtst Wﬂ?%e_s&@étﬁfe?giegmf%g%%ml?ﬁé‘eét%ﬁ{ 1

d
portions. [0078] (d) In the above-nentioned e secong surface

Cover than that of Saehe 1 ep?SisPpd SEEY il FREERR A RBRT R ol

|l ower than that of 28 the first sur SO, u _ %_84 IS
Chan that of -t Eh T aoacy fihed gl 21,600 7 el B biideBoafin Trymiso, e
neran or the Saeon8iFnadgER" vl BR G IbEhaS TSRy o o ™
surface 81. A [6876}t he (gﬁg rﬂ:[lehabsolxjfgn?e%%oxslgd ggggcﬁm%n{ (tahceef?rgtefndssteg&d stepped
portions 71 and 72 are formed in the rear flange portion 4c. However, as
illustrated in Fig. 6, the first and second stepped portions 71 and 72 may be
formed in the front flange portion 4b. Also, the first and second stepped portions
71 and 72 may be formed in both of the front and rear flange portions 4b and 4c
(this is not illustrated in the figure). Also, in the above-mentioned example
embodiment (a), the first and second stepped portions 171 and 172 are formed in
the second flange portion 104c.  However, as illustrated in Fig. 12, the first
stepped portion 171 may be formed in the second flange portion 104¢, and the
second stepped portion 172 may be formed in the first flange portion 104b.
[0077] (¢) In the above-mentioned embodiment, the first and second stepped
portions 71 and 72 are tapered. However, as illustrated in Fig. 9, the first and
second stepped portions 71 and 72 may be substantially right-angled stepped
portions without any tapered portions.
[0078] (d) In the above-mentioned embodiment, the second surface 82 is a

recessed step, and the axial height of the second surface 82 is lower than that of



and the axial height of the fourth surface 84 may be |ower than that of the
third surface 83. In an exanple of Fig. 10, the second and third surfaces
82 and 83 are connected snmoothly to each other, and their axial heights
are the sane. Accordingly, the first stepped portion 71, the second
surface 82 (or the third surface 83), 2@nd the second stepped portion 72
forma convex portion protruding in a radially inward direction (i.e., a
direction that the front and rear flange portions 4b and 4c face to each
other). Also, as illustrated in Fig. 11, the second surface 82 may be a
dented step, and the axi al hei?ht of the second surface 82 may be |ower
than that of tH¥ fstrsutasydf.acklssihe fourtiouliicody istheofrodudtdeps und deaxBs may
be a recessed step, and the axial height of the fourth surface 84 nay be

| ower than t hh@iggtfoftth@fmrﬂlrsdrfswScaiseli@@r thEhisat of 1@ third shrrRBE3S€Ccond
stepped portions 71 and 72 may be stepped radially outward. GENERAL

| NTERPRETATI ONHp0@YA] asisiustsael Harigi 10, thd@cdRl dowhid sl €S ks 9naks %ﬁg%ﬁ for

exanple, "forward, rearward, above, downward, outward, | nward SI de,

1St e, vert! eploruar hg0kA the o0 RIEANG AL ARHPLIRce 33 S e A Ot et

simlar directional terns refer to ose directions o i pped

descri b hspoche G T e araeBRE”] MURRA e G ST R feeredoe ot ve

descri be aspects o e present’inventi _
*Con | gur oa" - A 1REe e oF tRi/GRER puis Momporroricr S8Bebe! Torbpdrt of a
devi ce includes har re and/or_ software that is constructed and/or
progranmmed to %%Q??Qgﬁﬁn@ﬁ§xﬁ@§kF§3“&UHbﬁﬁ@ﬁgﬂFbmgiWﬁdﬁeﬁme$&@amb&bmbsing"
and its derivatives, as used herein, are intended to be open ended terns
that specify t998n¢steksreahiyfto erh ehern entl theirtuiabbeigkts eretht sgme.

Accordingly, the first stepped portion 71, the second surface 82 (or the third

surface 83), and the second stepped portion 72 form a convex portion protruding

in a radially inward direction (i.e., a direction that the front and rear flange

portions 4b and 4c face to each other). Also, as illustrated in Fig. 11, the second

surface 82 may be a dented step, and the axial height of the second surface 82 may

be lower than that of the first surface 81. In addition, the fourth surface 84 may

be a recessed step, and the axial height of the fourth surface 84 may be lower than

that of the third surface 83. Thus, the first and second stepped portions 71 and 72

may be stepped radially outward.

GENERAL INTERPRETATION

[0079] As used herein, the following directional terms, for example, “forward,

rearward, above, downward, outward, inward, outside, inside, vertical, horizontal,

below and transverse” as well as any other similar directional terms refer to those

directions of a device equipped with the present invention. Accordingly, these

terms, as utilized to describe aspects of the present invention, should be

interpreted relative to a device equipped with the present invention.



conponents, groups, integers, and/or steps, but do not exclude the presence
of other unstated features, elenents, conponents, groups, integers and/or
steps. The foregoing al so applied to words having simlar neanings such as
the terns, "including,” "having," and their derivatives. Al so, the term
"part," "section," "portion," "nenber,?9 or "elenent” when used in the

si ngul ar can have the dual neaning of a single part or a plurality of
parts. [0082] The ternms of degree such as "slightly", "substantially",
"about” and "approximately" as used herein nean a reasonabl e anount of
deviation of the nodified termsuch that the end result is not
significantly Abed. THedoms] configheddas yseddieein tudentiodi nenpsichgectiveen
chosen to illustrate the present invention, it will be apparent to those
skilled in theompart ¢fraodavideiisclddadlaobuare and/bago fwaire (148 iscldasgeseddid/or

nodi fications can be made herein w thout departing from the scope of the
i nvention as dpbgretédiotdayapperdes &l @homon, Furthernore, the foregoing
descriptions of the enbodi ments according to the present invention are

provi ded for ijfdogstr ating '@mﬁﬂ"‘dﬁm}ﬁﬂglgn%hil ﬁtQHerriXFh‘%iazQét'f lRAS&! Qreih! é?\l{té}%@ he

invention as defined by the appended clains an hei'r equi va : hus,
VAT 1 S GLAI NED &P B A e R et Th G R SR o ng
ine-on the outBESRETRand: oty dnbs echtt desitcreble earestiontlo porti on
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The foregoing also applied to words having similar meanings such as the terms,
“including,” “having,” and their derivatives. Also, the term “part,” “section,”
“portion,” “member,” or “element” when used in the singular can have the dual
meaning of a single part or a plurality of parts.
[0082] The terms of degree such as “slightly”, “substantially”, “about” and
“approximately” as used herein mean a reasonable amount of deviation of the
modified term such that the end result is not significantly changed.
10083] While only selected embodiments have been chosen to illustrate the
present invention, it will be apparent to those skilled in the art from this disclosure
that various changes and modifications can be made herein without departing from
the scope of the invention as defined in the appended claims. Furthermore, the
foregoing descriptions of the embodiments according to the present invention are
provided for illustration only, and not for the purpose of limiting the invention as

defined by the appended claims and their equivalents. Thus, the scope of the

invention is not limited to the disclosed embodiments.



both ends of the bobbin trunk; and an indicating section including a first
st epped portion fornmed on at | east one of the opposed surfaces of the
first and second flange portions, the second surface being positioned
radially outward of the first surface, the first and second surfaces of
the first stepped portion having diffeaoent axial heights, the second

st epped portion having third and fourth surfaces and positioned radially
outward of the first stepped portion, the third surface being fornmed on at
| east one of the opposed surfaces of the first and second flange portions,
the fourth_surface being positioned radially outside of the third surface,
t he thirdVgﬁéTﬂgdm@%mégDﬂﬁtes having di fferent axial heights. 2. The spool
of a fishing reel according to claim1, wherein the first, second, third,
and fourth surfades areAfspooted adishiigtiberfootviddig didrsleading a feimgnidef | ange
portions. 3. The spool of a fishing reel according to claim1l, wherein the
second andcérhprigingur f aces are snmoothly connected to each other and have
the sane axial height. 4. The spool of a fishing reel according to claim1,
wherein 31 the 38680 PEEH S i r ' hei ght
of the second surfacegfi@%:bgv\er Ht%é?lmgcﬁg?ﬁ%?g th E’«% 1{nl%ﬁjglttﬁ§§‘rﬂ%g§%@ﬂgfahthe
fourth sur&gg@eh§r g ecessed surface and the axial height of the fourth
surface is lower thah that of the third surface. 5. The spool of a fishing
reel according tg.claim.,l, wherein the second surface i s protruded and the
axi al hei ght of A5 adalanéd ppiiod od & sireHanciahdaneemartost R G forke
surface, o$ tﬂe fourth surface is protruded and the axial _height of the
fourth surfSEEATEE NRriHe fha fighandsgeonsk tlange poriang exigpdinegadially outward from

both ends of the bobbin trunk; and

an indicating section including

a first stepped portion formed on at least one of the opposed surfaces

of the first and second flange portions, the second surface being positioned radially
outward of the first surface, the first and second surfaces of the first stepped portion
having different axial heights, the second stepped portion having third and fourth
surfaces and positioned radially outward of the first stepped portion, the third surface
being formed on at least one of the opposed surfaces of the first and second flange
portions, the fourth surface being positioned radially outside of the third surface, the
third and fourth surfaces having different axial heights.

2. The spool of a fishing reel according to claim 1, wherein

the first, second, third, and fourth surfaces are formed on either of the first and
second flange portions.

3. The spool of a fishing reel according to claim 1, wherein

the second and third surfaces are smoothly connected to each other and have
the same axial height.

4. The spool of a fishing reel according to claim 1, wherein



6. The spool of a fishing reel according to claim1, wherein at |east one
of the first and second stepped portions is tapered. 7. The spool of a
fishing reel according to claiml1, wherein the first surface, the first

st epped portion, and the second surface are connected snoothly to each
other, or the third surface, the secondjstepped portion, and the fourth
surface are connected snoothly to each other. 8. The spool of a fishing
reel according to claiml1, wherein the bobbin trunk, the first flange
portion, and the second flange portion are made of netal and are formed as
an integral unit, 9. Ttée spool of a fishing reel according to claimS8,
further conprisi Ht e aﬁ%fgi’ez’éd”?‘aﬁ\ﬁéqd jusfappideitie exiat haghtetidhe saoidices of
the first and second flange portions by an anodi zed treatnment. 10. The
spool of as#ifagsilhlpwes dlandba of thenfirst pirfcaiontis foultk seifieetihe rédesdaing reel is a
spinning reel configured to release the fishing line forward, and the

spool s mewéskpndtherxéd halghngf the dolrtngifavelisnatestkis tHf ofhe 8k URiske, 11.
The spool of a fishing reel according to claim 10, wherein 32 the first

fl ange portion c®rr espdl’lldissﬁoel@fafﬁﬂﬂﬁ%fe'eﬁfE&GrdﬁQg{Oiégﬂ{rﬁf’%ﬁey‘ghng radial ly

outward fromthe front end of the bobbin trunk,  an € second fl ange

W _ _ i . i i al.l y.outward
Prom the roar on ofrher hennPr FreE P B e AT b ek et
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;[/moe?eir ﬁel I'[éri]éﬁt ‘of %h% fo&t?ﬁ s é)c%lis ﬁfghgr tfhiag t iap gf t%g?lrllirdaé:u?gcg.i ng to claim 1z,
6. The spool of a fishing reel according to claim 1, wherein at least one
of the first and second stepped portions is tapered.

7. The spool of a fishing reel according to claim 1, wherein

the first surface, the first stepped portion, and the second surface are connected
smoothly to each other, or the third surface, the second stepped portion, and the fourth
surface are connected smoothly to each other.

8. The spool of a fishing reel according to claim 1, wherein the bobbin

trunk, the first flange portion, and the second flange portion are made
of metal and are formed as an integral unit.

9, The spool of a fishing reel according to claim 8, further comprising
an anodized layer is formed on the metal surfaces of the first and second flange portions
by an anodized treatment.

10. The spool of a fishing reel according to claim 1, wherein
the fishing reel is a spinning reel configured to release the fishing line forward,

and the spool is movably mounted along the longitudinal axis of a reel unit,

I1. The spool of a fishing reel according to claim 10, wherein



the first and second flange portions are disk flange portions protruding
radially outward from both ends of the bobbin trunk

32

the first flange portion corresponds to a front flange portion protruding
radially outward from the front end of the bobbin trunk, and the second flange portion
corresponds to a rear flange portion protruding radially outward from the rear end of the
bobbin trunk.
12. The spool of a fishing reel according to claim 1, wherein
the fishing reel is a dual-bearing reel for winding and releasing the fishing line,
and the spool is rotatably mounted to a recl unit.
13, The spool of a fishing reel according to claim 12, wherein
the first and second flange portions are disk flange portions protruding radially

outward from both ends of the bobbin trunk.



