1 SPOOL OF FI SHI NG REEL CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] This application clains priority
under 35 U. S.C. 119 to Japanese Patent Application
No. 2007-335901, filed on Decenber 27, 2007. The
entire disclosure of Japanese Patent Application No.
2007-335901 i s hereby incorporated herein by
reference. BACKGROUND OF THE | NVENTI ON [ 0002] Fi el d of
the Invention [0003] Aspects of the present invention
generally relates to a spool,. and nore specifically,
the present i nvSROOLOFFESHING BEBdL of a fishing

reel for winding and releasing a fishing |ine.

[ 0004] BagkunSsLREFEKENCB TOORELATED APPLICATIONS
[0001]  This application claims priority under 35 U.S.C. § 119 to Japanese
Patent Application No. 2007-335901, filed on December 27, 2007. The entire
disclosure of Japanese Patent Application No. 2007-335901 is hereby incorporated
herein by r_eferenée.

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-beariné 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
to 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



[0005] A fishing reel is nounted 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 aspool. The reel unit is
mounted to the fishing rod, and the spool is nounted
to the reel unit for winding the fishing Iine.

'[ 0006] The spool of the dual-bearing reel is supported
by the reel unit and is capable of rotating. On the
ot treboth emds, of thecbabbitrundd, tThe fappanyirogudeelially on®knd 8dm
to the reel unit and is capable of noving back and

f obéth end<ISIAHd Boibispaal, of the dual -bearing reel
i ncl udes a bobbin trunk and flange portions. The
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SR SO Rl rends of, Lhe boboin Lrunkc o
' etile blt)‘&g:lli lflr(ljlgli aTl?eoftij'(?riltnﬂange portion is mounted to the front end of the
bobbin trunk and protrudes radially outward from the front end. The reér flange
portion is mounted to the rear end of the 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-858-011170 and Japanese Unexamined Utility Model Application
Publication No. JP-U-852-101786 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.



trunk, a front flange, a rear flange, and a skirt
portion. The bobbin trunk has a tubul ar shape, and the
fishing Iine is wound around the outer periphera
surface of the bobbin trunk. The front flange portion
Is mounted to the front end of the bobbin trunk and
protrudes radially outward fromthe front end. The
rear flange portion is nmounted to the rear end of the
bobbi n trunk and protrudes radially outward fromthe
rear end. The skirt portion has a cylindrical shape

an®@hé sirgubatrihdicating sebonsdarictiohad atliddrt fethe MBus o e fishing
portion protrudes rearward fromthe rear flange
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spool of the fishing reel are fornmed as an iIntegr
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[ 0Q09] Japanese Examned Utility Mdel Application
PUBTREREIDE §R thgopositipn. of theserqylar iirdicaiprs. J Hpagremle, the circular
Unexam ned Wility Model Application Publication No.

J Pindicgiyes are 2 pd@aliysd \oslmps guiavenindart ipsitungl beeitting the

t he above-nentioned type. Specifically, a plurality of

ci metal anfacadf thetflange pextioh ofithe duaf-bedrg redl ok e metal surface of
fishing-line wnding surface of the flange portion of

t hihe ditvat flagRHoRb Sathe {ihniap rédle Ak SBichRBed hltRe\Wniidhthg reel
surface of the front flange portion of the spinning
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are ditferent fromeach other. In genera
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l'ine wound aroupd the babbin trynk. In the exanples, of

t NEOAHS\PE-FHE RS BHEEE) § %C@é{}i%ﬁ, S5 POHME rthe élgiﬁmg reel
capapl e of ascertaining the anount of the fishing line

( ePtghat of ghesfrontdlange pastion of ferpinning wel.  tin gencsalnthganodized
wound around the spool depending on the position of

t Heeaghend(e.gr, alundiectagatment) Borftegyrenfptreed vhthespod wifter the
indicators are a plurality of V-shaped grooves and are
prindicatecs dry prdited) det, hethedomb ofthe fphaelityfof Vighdpbdpg@ves.
portion of the dual-bearing reel or the netal surface

of Héheverr widthsidf #gsiuRity bOV-sBhpdd B osRisakd Adirdve! Thefsfore,
descri bed above, in a fishing reel having a
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I cators function as an in tor r tne anount O
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dual - bearing reel or that of the front flange portion
ofexppgeddp thaatmgsphess and tg ofesianctal part of thediphinggeel as well.  As
treatnment (e.g., alumte treatnent) is often perforned
ori iehidt, spoosiomfeasistanch of thadigalt spos! marbpirophiedd, i . e.

in the formof the plurality of V-shaped grooves.

Hi@eldr, W ditivsofele fbvarepit wiklbe ypaént\o shspekilled home art from
are narrow. Therefore, layers (e.g., an anodized | ayer
anHisaieRatitd Hat B lekistf Lnde@ifo LRt bl el hebIBBoPSF a fishing
bott om portions or edge portions of the grooves. If
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met a . 0., um num a ortions o e spool “are
exposed to the atnosphere and to other netal parts of
the fishing reel as well. As a result, corrosion

resi stance of the netal spool may be inpaired.
[0010] I'n view of the above, it will be apparent to
those skilled in the art fromthis disclosure that



4 art as well as other needs, which will becone
apparent to those skilled in the art fromthis

di scl osure. SUMVARY' OF THE | NVENTI ON

[ 0011] Accordingly, aspects of the present invention
have been created to solvesthe above-nentioned

probl ens occurring in the conventional practice, and
to provide a fishing reel with a netal spool whereby
the corrosion resistance of the netal spool is not
easi |y weakened. [0012] According to one aspect of the
pr et enwell ay ethtt wweds,aviseloadll Bécotefdppiichitio theRlskilRd in the art
configured to wind and rel ease a fishing line. The
Spfom thfs dideksfideshi Ng reel includes a bobbin trunk, a
first flange portion, a second flange portion, and an

i ndi cating sectigfy ' i S.,a tubul ar

menber for w nding W@?%?@M@E@ﬁs out er

pefl ry. The first and second fl ange portions are
rrel[dg?ﬁerrenberxgtforq’ﬁgfyf AIPSELs Qﬁghes@ﬁ?ﬁ pofingdhaye begngpeated to
pro rutﬁle adi al | y o(gt ward from both ends of the bobbin

t riTE the-AReverTReRtionad problesprgoachiingdn sy cangerficaakpractice, and to
opposed to each other. The indicating section includes

f i previdg a dishise serd vatheppmeid! spool iMbereby Tescotiosioh redisape df the
portion functions as an indicator for the anount of

t heetal splophig nbt eesily welleenadund ar ound t he bobbin trunk.
The first stepped portion is forned by first and

S601] sunkeating tdb8e hipest ofIhE hraSdnt irfveh@6dTBdp08l Y fishing
| east one of the opposed surfaces of the first an
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radiall'y outside of the first surface. _
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Trr]r?engbrgrsr. d Thse 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 ﬁshiﬁg
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



surface is fornmed on at |east one of the opposed
surfaces of the first and second flange portions. The
fourth surface is formed radially outside of the third
surface. The axial heights of the third and fourth
surfaces are different from each ot her

[ 0013] According to the spool, the netal first flange
portion and/or the nmetal second flange portion

i nclude(s) the indicating section including the first
and second stepped portions, and the first and second
st epfaeelisfformidduitatliem3Conet thsoppveed sigfacead ofthe fitst atdi&econd
amount of the fishing line to be wound. In addition,
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second surfaces wth different axial heights. e
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st epped_portion i,s an annul ar stepped portion. The
f i seeendsangs partioginclude(p)dhg gidigating sechiop angluding thedirstiandt
flange portion and/or the second flange portion. The
f i sesendsstenped nofsions.iand thesfinst anlrgeendssteppedportions furgtdn as the
radi ally outside the bobbin trunk. Specifically, the
f iindicatetsefopthe apmntit afithe Ssliiog el toobe whand mah ledditianghefirst
side of the first flange portion and/or the second
f | sepped portioh dnformMbeé By theefirsOandaietind WirfA6€ Witk difRrent axial
fishing line is wound around the spool, the wound
f iR ITHReeWdd siiped Eéﬂﬁbh%‘ﬁﬁmb@ by B thirl 8hd BheBRGFces
portion. On the othér hand, the second stepped portion
i . aai i i - St. .
pare SERRG KA e Hehpel pPkich € BB ed rdially
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st d tion. JThe.sec e rtion ks forned
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second flange portiqQnp. Jhe second stepped portion i
AP RAGEeBRR PO an At frSlcHRPR POTORISIPTDRE OB BIRBFFE the firs
trunk. Specifically, the second,ste%ggd portion is

f Jfﬂﬁlga petiop gad/onthgseennd fange pertiga. ofl he fiestsicpped Rartiewyis
portion and/or the second flange portion. Wen the 100
mérgngedprpgmalin tdiand radgallyfustiderdrelbiohbin teinigo u Secafiealiydthe
the spool, the wound fishing line will be positioned

i dirstreéepped pouiion iefommdd porthd smll-dintetee skip@d khel frsicagbl e
of totally winding the 150 neter, 0.260 nm di a.

f ipdhicitand/dieheserund fladge Jopiddt. N WheitheH0dnéBe 0760 $im dia.

st epped portion or the second stepped portion is used
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ge wound, it is possible’to easily windthe 0.26
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and second stepped portions function as the indicators

f 8P anplasiennsd prtiqn e Thespeang stepped pertion isvsmgd on a part of
Therefore, it is not necessary to forma plurality of
vikehBirst angedqwyiden dnd/erbe sgsond flange pratipn.e s‘glm seconcesterped
whil e the V-shaped grooves have been fornmed in the

C portent is anahgedpoaly. frok and cdidlyygutstethei Hobbinarako d Spedifically,
treatnment (e.g., the alumte treatnment) is preforned

afiicedecbitbstéppedtpoatith is F6NA i 8O PR Se-BRInidt@REdehe first flange
formed, it is possible to entirely cover the first and
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entirely cover the V-shaped grooves with it.

Therefore, corrosion resistance of the netal spoo

will not be easily inpaired. [0014] Anot her aspect of
the present invention relates to the spool wherein the
first, second, third, and fourth surfaces are forned




7 sinultaneously fornmed on the radial ends of the
recess. Also, when the axial heights of the second and
third surfaces are the same and a protrusion is
protruded in a radially inward direction (i.e., a
direction that the first amgd 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
wor ki ng process of the first and second stepped
pofithimggisne i Mdhb{ Aruad dhagpobl bRl fishiRE e will Yelsitioned
present invention, the second surface is recessed and
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the second surface is a dented step wifh the axial
OB SO OB epht PuROR raiopd o ichehigrdor BF apmpunt ofthe
fourth surfzce is a dented step with the axial height

| I inerio bR a¥oug, i posmibledo sesilyriad teHb26R wmedia g
if a part of the fishing line radially wound inside

t Hinerf appedetesmineddength (a.gl 5Gert0 mbter)st@pyddhc gool.i ddere, the
does not bl ock releasing of the fishing |ine.

[ dfdi6jtipceciiimiy formeddy tha it and sapad btephedigoetidsSERNdifferent
i nvention, the second surface is protruded and the
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than that of the first surface, or the fourth surtace
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sy fac the fourth surface js a protruded step .
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surfa&e. Therefore, it possible to easilg_vieMIand
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portions. [0017] According to still another aspect of

t Westgnd seqend istepped pertipnsare ffermed, it fepastibteite ehfirekt covarithe

second stepped portions is tapered. In this case, it

i §irg@sd stxoad steppdl 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



prevent the fishing line fromgetting stuck with the
first stepped portion and/or the second stepped
portion by formng at |east one of the first and
second stepped portions in a tapered shape.
Furthernore, the edge portijon(s) of the first stepped
portion and/or the second stepped portion are/is not
acute-angled. Thus it will be easy to forma | ayer
(e.g., an anodi zed |l ayer and a coating |ayer) on
themit. [0018] According to another aspect of the

pr gigmhtnéomskyrfoinoe ort the rddizlehdsof thaeaess heAlfo, miien the axial
st epped portion, and the second surface are snoothly

C Oh¢igletk OfltHe @endin@ {HIRT surficed 41€ tHd Wah 25 afR6usidd™® protruded
second stepped portion, and the fourth surface are
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pogtion,. and e second surface, or .snoothly, .
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portion, and_ the fourth surface. [0019] According to
anPoRess of thedist apd seermdisieppedhportiod®nt i on, the bobbin
trunk, the first flange portion, and the second

f 1 B9§8] porAdconding te amather aspertatfdhe prestnb inyehtiom dhedecond
formed. In this case, it is possible to highly

mesunfaae i red¢asswigind thé axibichedgin of the\secotidegrfatd i ldwedthagthat of
the bobbin trunk, the first flange portion, and the

s ee fist s LER@e oBE Fingtth WMrfabe Ricated @Bd Sho ax3A1HEighY BF Bk fo0tth
and magnesi um al | oy). [0020] Accordi ng to yet anot her
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[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 2 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



[ 0021] According to still another aspect of the present-
invention, the fishing reel is a spinning ree
configured to rel ease the fishing line forward, and

t he spool is novably nounted al ong the | ongitudina
axis of areel unit. In addgtion, the first flange
portion corresponds to a front flange portion
protruding radially outward fromthe front end of the
bobbi n trunk. Also, the second fl ange .portion
corresponds to a rear flange portion radially

pr Bieverithryfighing ineifromgettingstuckaritiethe fét stdppedpiition and/or the
trunk. In this case, corrosion resistance of the netal
s psssbndrstizppedqiortinn adirkyng dtpest @ dfthd HfsthitbseBond stepped
i ndi cating section including the first and second
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the rear flange portion of the spin gre
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fi nd ,second flange portions are disk flange
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ends of the bobbin trunk, respectively. In this case,

colf st steppakpastiom ead the serendmirfice sscoiootily bometiceo each’
easily inmpaired by formng a indicating section ’

i rtherdentge thind suirfase, tharskcondt stappesitpeptitey apdtheifomsh sudfabh gre
flange portion of the dual-bearing reel. [0023]As

demmotiily domizoted to aschasthérNd Iii hifcaREGE & pRbsibIBSo PreGafthe
invention, the metal first flange portion and/or the
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reel include(s) the indicating section I ncfuding-the
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fir and second surfaces are different from each

ot HEF°® The second stepped portion is formed by the
tﬂhégﬂand fourth surfaces, and the axial heights of

t RO ¢ aAseoudipg e apotheraspecs of tegresenttiventions the oblss lrunk,
other. Al'so, the second stepped potion is arranged

r Akt Bast ffanggtportitg, andtheiseeunddiapgp portiporatd made Jhaetel aidare
corrosion resistance of the nmetal spool wll not be

eaigbgrglly frmied edIn 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 to 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



[ 0024] These features, aspects and advantages of the
present invention will becone apparent to those
skilled in the art fromthe foll ow ng detail ed
description, which, taken in conjunction with the
annexed draw ngs, discl osegenbodi nents of the present
i nvention. BRI EF 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 side view of a spinning reel that an
enfflicerefithe apod] meadp o€ swohit métal e rMhietefotesit éyyiskiblE; to further
[0027]Fig. 2 is a lateral side cross-sectional view of

t héntaféd doirRiokh @&distarc@ @F Blefthétal shobB an enl arged | ateral

si de cross-sectional view of a spool of 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 movably mounted along the longitudinal axis of a reel unit. In addition, the |
first flange portion corresponds to a front flange portion protruding radially
outward ﬁom the front end of the bobbin trunk. Also, the second flange portion
corresponds to a rear flange portion radially protruding outward from the rear end
of the 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 reel.
[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



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

enl arged | ateral side crosggsectional view of a front
flange portion of a spool in accordance wth another

enbodi ment, [0032]Fig. 7 is a perspective view of a
dual - bearing reel that another enbodi nent is applied;

H heights of the first and second surfaces are different from each other. The second
stepped portion is formed by the third and fourth surfaces, and the axial heights of
the third and fourth surfaces are different from each other. Also, the second
stepped potion is arranged radially outside the first stepped portion. Therefore,
corrosion resistance of the metal spool will not be easily impaired.

[0024] These features, aspects and advantages of the present invention will
become apparent to those skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings, 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 lateral 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;

{0032]  Fig. 7 is a perspective view of a dual-bearing reel that another

embodiment is applied;



[0033]Fig. 8 is an enlarged | ateral side
cross-sectional view of a spool of the dual -bearing
reel in accordance with another enbodi nent; [0034]Fig.
9 is an enlarged lateral side cross-sectional view of
a rear flange portion of the spool in accordance with
anot her 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 with another enbodi nent, and
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[0035]  Fig. 10 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;
[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
[0037]  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] Selected embodiments of the present invention will now be explained
with reference to the drawings. It will be apparent to those skilled in the art from
this disclosure that the following descriptions of the embodiments of the present
invention are provided for illustration only and not for the purpose of limiting the
invention as defined by the appended claims and their equivalents.
[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



DETAI LED DESCRI PTI ON OF THE EMBCDI MENTS [ 0038] Sel ect ed
enbodi nents of the present invention will now be

expl ained with reference to the drawings. It will be
apparent to those skilled in the art fromthis

di scl osure that the foll owysg descriptions of the
enbodi nents of the present invention are provided for
illustration only and not for the purpose of limting
the invention as defined by the appended clains and
their equivalents. [0039] Referring initially to Figs.
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enbodi ment of the present invention includes a handle
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[i I.s wound around the outer surface of the spool 4.
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1 to either the left side (see Fig. 1) or the right
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1 and 2, the reel unit 2 includes a reel body 2a, a

| iand dentiemeiber 2b mednaictodcloreimpleihdginuardlosn TRERHNT
2d. The reel body 2a and the |lid nmenber 2b are made
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detachably nounted to the reel body 2a and cover
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osag(izolrgu%éa?% anl%%or}ad}{v?nng] zgéchanism 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.
[0041]  Asillustrated 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
11a. A handle shaft 10 of the handle assembly 1 is fixed to the main gear shaft
11a. The pinion gear 12 meshes with the main gear 11. The pinion gear 12 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,



The rotor driving mechanismb5 rotates the rotor 3 in
conjunction with rotation of the handle assenbly 1.
The oscillating nmechanism 6 noves the spool 4 back and
forth to uniformy wind the fishing Iine around the
spool. [O0041]As illustrateggin Fig. 2, the rotor
driving nmechanism5 includes a nain gear 11 and a

pi nion gear 12. The nmain gear 11 rotates with a nain
gear shaft 1 la. A handle shaft 10 of the handle
assembly 1 is fixed to the main gear shaft 1 la. The

pi [0042] gedr spbdl SRS vhipled tb&h@”@éﬂfer%aﬁroflﬂe spbbies through a
pi nion gear 12 has a tubul ar shape front portion
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spool shaft 15 back and forth for noving the spool 4
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forth in the |nter|or of the pinion_gear 12. The
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supported by a bearing 16 nounted to the inner side of
t porthort oftBe spiieé shadalS senppateddly thémnsppaipbstsh furfabs of the
supported by the inner peripheral surface of the rear
paedr ponticf oftthe pinion gear §2.ar Tk, thelspsol shhf 1§ pocdpableat totating
15 is capable of rotating and axially noving.
and axially moving.
[0044]  Asillustrated 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.



[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 arns 31
and 32 are arranged |ateral to the cylindrical part

30, and are opposed to eachgother. For exanple, the
cylindrical part 30 and the first and second rotor
aims 31 and 32 are made of alum numalloy, and are
integrally formed. [0045]A front wall 33 is formed in
the front portion of the cylindrical part 30. As shown
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0046] The first rot arm 31 is extende or war rom.
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first rotor arm31 is also expanded and curved in a .
circumferential direction of the cylindrical part 30. The second rotor arm 32 is

extended forward from the cylindrical part 30 and has a convex shape. Its
coupling portion to the cylindrical part 30 is expanded and curved in the
circumferential 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 moﬁnted 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 ilustrated 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 ﬁ)l(ed 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



circunferential direction of the cylindrical part 30.
The second rotor arm 32 is extended forward fromthe
cylindrical part 30 and has a convex shape. Its
coupling portion to the cylindrical part 30 is
expanded and curved in thejgircunferential 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 arm34 is
nmounted to the tips of the first and second rotor arns
3 Istaficto8a.44 b errdxgiel oarihe 8¢ sids of dpdblity sHaftpi3y otlha @ail 45
between the line releasing position and the line
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the first bail support nenber 40. The fixing shaft 43
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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



[0050] As illustrated in Figs. 1 and 2, the spool 4 is
arranged between the first and second rotor arns 31
and 32 of the rotor 3. The spool is nounted to the tip
of the spool shaft 15. As illustrated in an enl arged
view of Fig. 3, the spool 4gis conposed of integra
parts and includes a bobbin trunk 4a, a front flange
portion 4b, a rear flange portion 4c, and a skirt
portion 4d. The front flange portion 4b is forned
integral with the front end of the bobbin trunk 4a.
Thiéirst ead sdcbmhstep portioh©] 46d 75 ak o, it 89k dle oliBed NE
rear end of the bobbin trunk 4a. The skirt portion 4d
| strbamenlciglungiM b R8Il bt Pedbmidie rear flange
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portion 4c. The skirt portio extends rearward. The
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maxi mum anount of fishing line is wound around the
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a reference point. [0053]As illustrated in the
esfioat fe dThe radinl béight igshe dsthnceSin tadradiat HeedtionGvith 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



section 70 is fornmed on the outer peripheral surface
of the rear flange 4c. The 17 indicating section 70
includes a first stepped portion 71 and a second

st epped portion 72. Both of the first and second
stepped portions 71 and 721function as indicators for
the anmount of fishing |Iine wound around the bobbin
trunk 4a. [0054]As illustrated in Figs. 3 and 4, the
first stepped portion 71 is an annul ar step portion.
The first stepped portion 71 is formed on a part of

t hiadicetang fechoy@0 prhidena fidst stephad partist 76 tepp satopd stepysed
71 is arranged radially outward and proximte to the

bojution 72.urBothaf thfirst aidaetddodddpid pbhn 71 8hd 31 RPLEGh as
portion 71 is formed on the small-dianeter side of the
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pdiartigihte c Thedirstidenpsd partion; Tlas eprsiged rarkally puwariaodace

81 is arranged closer to the bobbin trunk 4a than to

t HEoxEwde the bobide trgak 44.n Mt specificaliyh eheaftistdtepiped ghition 71
of the first surface 81 is different fromthe axia

hdk fiirmedfontthessabdiathesatrsidead tB2rearTikngapostionizl. gifor &xample,
the distance along the axial direction with the front
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surface of the front flange portion 4b as the
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7 boPBindig Rdhela tohsasopa Pirtise 8o T edinon S axial eightof 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 4c¢ 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 shabe, 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



flange portion 4c. The second stepped portion 72 is
arranged radially outward and apart fromthe bobbin
trunk 4a. More specifically, the second stepped
portion 72 is formed on the | arge-di aneter side of the
rear flange portion 4c. Thyg, the second stepped
portion 72 is arranged radially outward of the first
st epped portion 71. For exanple, when a 100
neter,0.260 mmdia. fishing line is wound around the
spool 4, the fishing line will be wound up to the
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72 is formed by a third surface 83 and a fourth
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As a résult, 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 simultancously formed only by forming the recess. Here, the axial



[0058] If the spool 4 is capable of wi nding the 150
meter, 0.260 mn dia. fishing [ine around its bobbin
trunk 4a and furthernore the first stepped portion 71
or the second stepped portion 72 is used as an

i ndi cator for the amount ofgthe wound fishing line, it
is possible to easily wind only the 0.260 nm di a.
fishing Iine of a predeternmined Iength (e.g., 50 or

100 nmeter) around the spool 4. [0059] Furthernore, if

it is intended to wind the 0.260 nmdia. fishing |ine
of hefght of the0rstrarfacs 8 Lifromncthe sgrosd surdate 82 ardwhe spoehs thahof the
20 of the front flange 4b, the so called "the backing
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hin6 KRR SRphed SHrRdH o1 ﬁ%ﬁfiﬂﬁe tsémkﬁﬁld@ﬁrfid%etZZQS ARG kiRt of the

t

fishing It ne.” For exanpl e, en it is intended to wn

t FH\H@ . fi Shi | ine around the
s%%gﬁggﬁaﬁﬁgﬁggcﬁﬁﬁgi |ne1$gd5§$%%gﬁbund around t he

b L tr 4a. Here, e radial hejght of the und
POy | Bt BindiG, Biscsbing e oddbe Hiavermendons ooy 4,
connecti_ng e end of the first stepped portion 71 and

© 0 KA B e o (o Bbinigk 48 ol Hshing
0.260 mmdia.fishing line is knotted with the tip of

t Herefizakiprg- | iThe fishing dine ishtbpn weand goung therouted pedishemyrof the
dia. fishing line is wound around the spool 4, the

wohobllinf tigtki4ag 20 |ine reaches to the position of the
spool ring 20. Accordingly, it is possible to set the

- oyoessjper fihespdol diiaeapable dFfwihdiag \@RUIED thétsd) 01260 khmAid. 0
the nost preferred | evel. [0060] Al so, when it is

| HsBRGathelRoidl it BYbBH itk £OaBLARern{drL O fﬁ@sf@;pggd ?osrtion 71

fishing Iine around the spool 4, the backing

. o oth !
vagfg t@ggﬁgp@%ﬁ &*a%m ) fsruggtgas 2 mmguaf Fi%nd &%‘ﬁk gf the

ng to a theoretical Tine axia

c td t:h nd of.the second st e rtiop 72.. ..

DR g e, A RBMRIE SREAR TP RRY 28!t fning ine

the 0.2 m.n dia.. fishi ine is knotfed w t he

15 et (5 e 50 B L el 3O 85 swdd 2

netgg 0.260 mmdia. fishing line is wound around the

si803914,  Fridhermare it svintegded toavind §aa1@36Q men digolshing b of

20. Thus, it is possible to set the outer erk?heral

diS8rastlOp mestters pp e pogition shthegppolningt2d afitee E@@t ange 4b, the so

preferred | evel. [0061] Furthernore, when it is

| rhBetidte backmgiine e udtlD e peneralOthe ®acking thais a cheap fishing
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



fishing Iine around the spool 4, the fishing line is
wound around the bobbin trunk 4a up to the radia
hei ght corresponding to a theoretical line axially
connecting the outer peripheral surface of the skirt
portion 4d and the spool ripng 20. Accordingly, it is
possible to set the outer peripheral dianeter of the
fishing line to the nost preferred | evel. [0062] Thus,
when the fishing line is wound around the spool 4 wth
the nost preferred outer peripheral dianeter,
soliatdaels'te teldosision of shepmpeulaimge2D. f rAuvohitnglg, ieRSiokiible to set
caused. Note the backlash means a phenonenon that a
pr tener perigitbraloiinétendf the SOUADESHRCThSorRE AR efer
forward all together fromthe spg%ﬁgring 2% of tﬁ%ﬂaiRVd'
fr ofl a 508 ; 3. 4. {44 .0n, .-
w60 | angIgo, RHchiiPR ifiBndd th gglﬁms ngtm%?oo%%eggﬁw. Y dia,

the front flange portion 4b easl ng
of - shi [ 0 ch,. and accordingly, it,is.
poisiglﬁjg% felhetc‘%b{p})l?io%hg ngocil%é tqeml—b)?f: gﬂ}ing fsa‘ﬁ%lgl%cﬁ"&f%eth? B%]%”é.tmnk

21 0 In the abpve-nentj oned spool, . the ]

i n‘é"% Qa{éﬁh% raééa? ?‘F‘&ﬁ&fﬁs@‘?&éﬁl&@& ﬁiﬁm’ﬁh@? Hag axiplly pepmocting the
por&#gn 4c. The first and second stepped portions 71

arthds the srepndsierpedineeiaiatZonms! the frop aparitondb (see Fig. 3).
fishing Iine wound around the bobbin trunk 4a. Here,

t hEhem; thet0. 20eppetia. fishingdine 19 kastetlovithettie tip of e Backisg line.
and second surfaces 81 and 82. The first surface 81 is
apaecordifighyhehautht 30 enaiér, 0160 headid, Fislige [ipO st wehd4found the
The second surface 82 is also a part of the surface of

t hpooloR thd wWem@fighnd it vedthed B dpdolidgnge ball v
outward of the fi rsgtt surface 81 A s&,ﬂt?hg[}glg’ﬁg%ﬂﬁSIbleto

RS ol SV 9,y S D s

sqeqipd stepped portion 72 is formed by the third and
fourth surfaces 83 and 84 and is arranged radially

0 rd O he first stepped rtion 71. _The third .
stﬂr) e 8 u:%ﬂgengobea e ft lgﬁgc@?iaf%ﬁ’é“ e { {% metesy 0. 260 mgedia.
p&rhioa.4c. The fourth surface 84 is also a part of

¢ Ashig ing around the,spoplé.the fighige lipe iss wermdasounddbe bobbin trunk
arran%ed radially outward of the third surface 83.

A3 &P e the ragdipbheighsicgresnondingdo & thaodetival lirmoaxidly dosnecting the
different fromthat of the fourth surface 84. [0064] As

i loltes periphetal iswfiieqf thy skt eoftionstd sndelpgdobang Pon 71 is
an annul ar step portion. The first stepped portion 71

| SAckandivedy, anis ppssitle ef sét e d@ petipBOaEdiRAEEE 8 hé ‘ﬁshiﬁg gine to
first stepped portion 71 is arranged radially outwa

Otheagst PréRéird®lefelt © t he bobbin trunk 4a. Mre
specifically, the first stepped portion 71 is forned

SISy 0y 5580 B AR A o

nd._t.h pool 4, the wund fishing line wil]l
ﬁ’é%g%%?%{ﬁlg?{é’&nl’ﬁ“%‘h@@ﬁe%1503091&%% C’ﬂ&?f‘ilﬁﬁremtebﬁmh@xng
ot her hana, &heigegond stepped portion 72 is an _
aFy §RVUsete pNOETIRE Breklash anenas 8 phernegnon dhas eprédstermeds
al so fornmed on a part of the rear flange portion 4c.
THBOWH o Aighiag dipp isrelsasad forwad allsogathearimedtheagball ring 20 of
outward and apart fromthe bobbin trunk 4a.
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.



22 More specifically, the second stepped portion 72
is formed on the | arge-di aneter side of the rear
flange portion 4c. Thus, the second stepped portion 72
is arranged radially outward of the first stepped
portion 71. When the 100 ngter, 0.260 mmdia. fishing
line is wound around the spool 4, the wound fi shing
line 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[006d] catlntls fhove-ivationsispoobd, the sidicatng sevtion@ idformed in
around the bobbin trunk 4a. The first and second
st theped fPaJE pai(ion 4¢. aTkk frt AiEscabiERGRdipdricd i73lahd 72
di fferent positions. Accordingly, unlike the spoo
us . ot

Rfhclidh m&ﬁ%tﬂﬁfm& t gﬁ'\s %/hﬁe \Qgﬁn(ﬂzg'&frﬁﬁ@s RE Exoﬁlﬁ?

forma plurality o shaped grooves In t ace o

th I t nt, 1 nvent] Ther ef o even if
{PEOBPER) e EFRE oA VALY BRI oRL
secopd sji.e tions 7 . 12 ar orngd, fLhe

£ reree b BRI 6 edau BetH iRttt Tichpl g flange
entirely coated with alumte and the [ike. On the

ot PRIFOR AR, The sepandygirkage 82 153lsqup part of i surfagepl thearean flange

V-shaped grooves fornmed on the conventional spool wth

al perfipe e ae islerahgedaadialy ontivand bfthedostrsusfaeaBl.  Also, the axial
resi stance of the netal spool 4 will not be easily

i nipcagirted theGitsERrEXAR/Pi sk i FMBEDE- MaNAS off Bik6et¢rad sukfacd 82  On.
above- nenti oned enbodi nent, a spool of a spinning reel

| Stheeep hinld, e sebintey@iped @drtion 225k FaiRd by théihad and fauith
8, it is also possible to apply the present invention

t OsufaBR0P arfdif 848ind e hrGRA ir&ﬁal‘lf@ﬁtwafc%ﬁﬁ&: Ei‘s@ stefped portion 7i.

illustrates a dual -bearing reel that another

TR Bl 16 T BLEGF 080 BB T o

095 B et S840 b P gl

L%&&%&d Sy ot or B thid shrmersd CALQUE 108 ekt of the
third surface 83 is different from that of the fourth surface 84.
[0064]  Asillustrated 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 4c. 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.



23 104. The spool 104 is detachably nounted in the
interior of the reel unit 101 for wi nding the fishing
line. As such, the spool 104 is capable of rotating. A
star drag 103 is nounted on the side of reel unit 101
and proximate to the handl 8102 for regul ating drag
force. [0067] For exanple, the spool 104 is made of
alum numalloy. Alumte is fornmed on its surface with
the alumte treatnent (an exanple of the anodized
treatnment). Also, a 120 neter, 0.29 mmdia. fishing

| i Meré speaifically; dhd ezcbrd steped pariun T i femiaen] thd Rge-diameter
illustrated in Fig. 8, the spool 104 includes a

t ukide af the ' a, f 4 Y .
s el e R

tr : | [ 4b nd, a

s i P (il Bl oo RSB sy s AR pE gpometer
ung The figst and second fl ange poriijons 104 nd .
L0200 PP i fitin e B S00T prud e SR61 4o mgues G line
bq%ﬂ%ends.of he_ bobbin trunk 104a, [0068]As = .

i | Wishe pasitipned inhg seognd sieppepartion iy s dder.ghe Imiivating section
fornmed on the outer peripheral surface of the second

f | Ehigelugdes the Sirst 2nd secomd stepprdi prationsd/ 1sdt R2owhickGunction as

i ncludes a first stepped portion 171 and a second

s tiegigatdrsfor theamobitPof fshing linestomddroesiahe botteppask 4a. The
portions 171 and 172 function as indicators for the

arfisrindabeondutupptd phitiogs 7i aed 74 ARGHhASd ih'réttﬁﬁl!)aﬁi?férén@

Fig. 8, the first stepped portion 171 is an annul ar

StRRRIvESs. P OAédoRlingl Y Nénifie 1Rl %%Qn)g%éﬁ% B&{Jehﬁﬁ% ﬁljafgieé it is not

formed on a part of the se ~tlange por (
e85 RRROLIRS f S0 o TS A Bt U
T R e R
Si % hgv,? grflff) q%i)rp %é)g% %&Bl{ﬂ%’a 7\1\253 73 afeoforrrnelgde, rtﬁe ici)rstz a?ndnsTgcond
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 ﬁossible to apply
the present invention to a spool of a dual-bearing reel. |
[0066]  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



around the spool 104, the wound fishing line will be
positioned in the first stepped portion 171. The first
stepped portion 171 is formed by a first surface 181
and a second surface 182. The first surface 181 is a
part of the surface of theypecond flange portion 104c
and is arranged adjacent to the bobbin trunk 104a. The
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
sul®4ac erhk&poolsi 0diif denchablyfmemiédiatthontdrive of teaad unit 101 for
surface 182. The second surface 182 is a step, which

| Swiddiphk ¥ishigg §ms.edAS etths, ﬂl\éept)a lohes éagﬁstte &%ﬁﬁ%e A star

181, and the axial height of the second surface 182 is

|l o t
A da 1"2 Hipbiied ) e S of skt Bhic 105 phd pRAGBHE IR e 102
ér o rfagﬁ t% the first stepped portion 171, and
1L 5 9LE 182 are connect ed snDotth to each
[O 70]As il stra in Fj g , econ o
Q@ﬁ%h $or begmmnlosshe spaah ihinn Bl 0ot oNlumis
second stepped portion 172 is forned on a part of the
sefowmad pn ip gerfassiittothe abunite tesmed {gnexannipplibe pagdizesh
172 is arranged radially outward and apart fromthe
boteéritment).unklsd0at 820 bieg (sfoimint die afidhyng live is elowetl to be wound
stepped portion 102 is fornmed on the | arge-di aneter
si greuad the Bpocl d0eNd Ak ithnngeted o Figo8, the4pool TOM nchideea tubular
second stepped portion 172 is arranged radially

oubokbitliradk 18, & it asd<RRB6h POIY, bda dcbbnd Fiah, eela@tmt €4c.

mhen a 80 nmeter, 0.29 mmdi a. f|sh|ng l'ine is wound

Ybiieerio 4&1191% ’ﬁrstgﬁnp@ E > e b 1§HB NAd la'f@(%).n\ﬁ' ‘FLa!élg@ﬁomon

pOSI tl oned 1 n the secon pOI‘tI on

RS HEARE O 2, 1 ERSTRA R ot frions 100
%n@;o%ﬁéf%otﬁe TSR P .

bobbln trunk 104a. The fourth surface 184 is formed

r 28#8 18*20ut ward of the 25 third surface 183. The

axial height of the third surface 183 is different

f ri®fp8hat Astillusientgdondis S an indienting sectiphd 7P duforied on the outer
surface 184 is a protruded step, and the axial height

of paripherfabsirface sfitheaeeontiSthnge phitipndi04¢.habhd indicaiidg seloton 170
third surface 183. Al so, the second stepped portion
172chudes afist eeppeliipriidi I &idrd seendlféppetipertimciond The first
stepped portion 172, and the fourth surface 184 are

Cofnaactad sappel Bbiichd 12N Pﬁi‘ﬁﬁtcudtp%?ﬁt]ile&totsl ﬂoyﬁteraﬁto%ﬂt of

in Fig. 8 the Second and third surfaces 182 and

ar ﬁﬁﬁﬁﬁﬁﬁ nmoot hly to each other and their aX|m
héﬁ% tslar c% sare. Accordingly, the first stepped
p n 171 182 or t hird
PUPPREE 1asyitlRIE £ Hir PSCudiRa wRbic T L v i

a recess in an_axiall war.d |rec |on
diﬁteaveaaﬂrt@epoéf gr?"r%’ﬁi’%‘{ BYTigR 7bh‘-‘ Fagd %%Pﬁtpgtheéﬁ@nd

second fl ange portions 104b and 104c face to each

ot flangy portipnokMder Woe st stepeed partien 5T kejspedngestandgadialiy |
the second and third surfaces 182 and 183, and the
s endwerdstnd ppexd maer toithabdbbzn trnek $04aul Mmecspediﬁcaﬂgr e dfirst
only by form ng the recess. Here, the axial height of
t hetepiped pbrtionr 7aGefokihkd oh @he drhall-GReRNd siérdf disesedSadl Adtibe

that of the fourth surface 184 fromthe third surface
ﬁ%rﬁ&? 1642 %F@}éanll Pe SRSl a Wﬁ?ﬁer 0.5¢ X B! ﬁ%}ﬁh hbe Rfwound
first stepped portion 171 fromthe second surface
182 and that of the second stepped portion 172 from
the third surface 183 are the sane. [0072] The second
flange portion 104c of the spool 104 includes the




i ndi cating section 170. The indicating section 170

i ncludes the first and second stepped portions 171 and
172 functioning as the indicators for the anmount of
the wound fishing line. The first stepped portion 171
is formed by the first andpgecond surfaces 181 and
182. The first surface 181 is a part of the surface of
the second flange portion 104c, and the second surface
182 is fornmed radially outward 26 of the first
~surface 181. The axial height of the first surface 181

i sardinhd treapbolfI0dht kaund fishing 156 RN de ?Hiiﬁ&fe% ifk e first stepped
[0073] On the other hand, the second siepped portion

17gortisn | P1.MeTh Inofti h
S A R S S T
fi Or 44l (1. The, third face 183.is a
e o ERREEED T imod 161 I nerLdidhe SFer ofitegednd
ang the fourth surface 184 |.s formed radially outward

o Prlgd oA o And i amged discentiodhe hehibym frugk 1945e  The
third surface 183 is different fromthat of the fourth

s LﬁﬂF%’zs ge 184 isglsorgpark ofithe seppud Pargeportiono H04t and isarranged
annul ar stepped portion. The first stepped portion 171

i sadigHyrettwand af thafirstohrfadeel 8ec drisb, theaxis hpipht dbthe Tigdc.
The first stepped portion 171 is arranged radially

outuvacal $inid dpfiferaitrfedne thao of the sb@plisirfhdeUi®e. 1848 second surface
Specifically, the first stepped portion 171 is fornmed .

ori 82Hea sp) Whidh & Hghfly dcdelelhiii S96ORA ]era'E
portion n%40. When th}er 40 r?etr%r, 0. 29 rm;cgl a. g?fgls’ﬁlngéhe

li hSioROMNH e ishi

| el heighbort %g%?#@%ﬁg%gilﬁﬁﬁﬁg’“%?ﬁ@%%%%ég%&g?fﬁtﬂ‘aﬁ%t
17 4 hand, ..t d st d
portsc i) Alsd, B et itodA0Prion 7 138 FRGH:  Fhefceeufue
st d rtion, 172 i ormed on a part of the second
f |1§E’S © Egﬁff%ﬁedlmﬁ?n i‘%{e ag mcgﬁde%ﬁ@ae b#3 aeganncrted; s
arranged radj ally outside and away fromthe bobbin
tFHWQ&EbEH?C BE¥Lfical |y, the second stepped portion
172 is formed on the |arge-diameter side of the second
f I[4W9e poss ilbwtrated dn Bigd8. the saecond geppedastirion ¥7Distaniatieular

the first stepped portion 171. \Wen the 80 neter, 0.29

nmttegipel pdrtiemi rithd senend sepped pdrtimoFads fdiered Al pakQd the
the wound fishing line will be positioned in the

s second flahgppaton 0044, OIThE &deortdMicpped BortioNd78 X drBBged radially
section 170 includes the first and second steppeg

Peafwa8d BndldphrERsn 1HcZhobMH FRaICPRIAT §1A8 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 mim 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 104c and is arranged away from

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



27 indicators for the anount of fishing Iine wound.
The first and second stepped portions 171 and 172 are
arranged in radially different positions.

[ 0075] Therefore, while V-shaped grooves have been
formed in conventional spogis, it is not necessary to
forma plurality of V-shaped grooves in the spool of
the present enbodiment. Wth the structure, even if
the alumite treatnent is perforned after the first and
second stepped portions 171 and 172 are forned, the

f i thénd sarfdces 830N dhs tagjapkelgitarftthothérd bdfaceni@3 15 diffbirdnt flom that
entirely coated with alumte. Thus, corrosion

r eof the fnd saffatd EB4TE e ERAOkurkR4 194 Id 2 OIulR 865 hhd/the
i mpaired. [0076](b) In the above-nentioned

enBagl HERIH of i ?oﬁé’ﬂ{ ﬁfrf&%@ fg5 %qﬁ@ﬁer HBRRRLS W&Jz[g QSrfAct 183,

and 72 are fornmed in the rear ange portion
Ho i hp Fig. 6, t i kst
CONRY e oSl B BER2  foer HR B ShBR Y83 e

front flan orti 4b, .Also, the first and second.

ot EEPLE B PO 2o 5 Totirth WyeTars | Hare cAAISS{eH sgpoothly to
the front and rear flange portions 4b and 4c (this is
not&c Pﬁﬁ@trated inthe figure). Also, in the

above- nenti oned exanpl e. enbodi nent (a), the first and
seld8Rtl st dppbestatnd indiie 81 e ssoehdldnd thirdsdraces B2 andt 183 are
second fl ange portion 104c. However, as illustrated in

Fi @pnnd@ed srheothiyrts eacht eth@esidpheit idal Hefghts@my tlesafie med

in the second flange portion 104c, and the second

st Appedinglg! th Pist biepps@portion 191 'BE sdcond befdckns (& t8O8erd
portion 104b. [OO??f(c In the above-nentioned

erdaemdTegY), addnBe bddosld sﬁgeeéﬁﬁ&ﬁﬁﬂ 1]‘»2' ﬁgltﬁifagrtegegg H@E%&Zﬂy&

and 72 are tapered. Ho r, as |

g %t\fvbfd%re?ﬁ(% @'%9 %Qﬁreﬁﬁ(ﬁpgﬁg,sﬁg ﬁg{aloe{]&m{clﬂioﬂ a%t ﬁ% s Yand®

stanti a I'ght - angl ed™“st epped port1ons W _
SRS oBfichs 205 ot Sl 1 Pt e hT oS worde e

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.
[0072] 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 104c, and the second surface 182 is formed radially outward



recessed step, and the axial height of the second
surface 82 is lower than that of 28 the first surface
81. Also, the fourth surface 84 is a protruded step,
and the axial height of the fourth surface 84 is

hi gher than that of the thpgd surface 83. However, as
illustrated in Fig. 10, the second and third surfaces
82 and 83 may be protruded steps, and the axial height
of the second surface 82 nmay be higher than that of
the first surface 81. Also, the fourth surface 84 may
beofithe ficst sedabedBep, Theaxithisightiofthefabigiuifacs 18 e difdsedtrom
surface 84 may be | ower than that of the third

suthaeefth8gecohdsigthce’8ppl € of Fig. 10, the second and
third surfaces 82 and 83 are connected snoothly to

€ afdmgfl Eglr()yn fﬁt@ ﬁtétfeF Radd, fiel ko t%%[re(? P%&]ﬁ]ﬂ?g tiif%%m b}r] gme

Accor I rst steppe € Seco

S r e third surface 83 and, t he.second

ot RGeS 1635k 05 e s BB Y Bl B g of

a radi al ipwar.d direction, (i.e., a_ direction that

t h@‘e%’uf% ﬁ{eiéa‘?ﬁo}’%% 91( {aﬁé‘@ f&a& sdars 188 inpparhef thy surfacs of the
each other). Also, as illustrated in Fig. 11, the

seweerl danee geiogl Ode,and dhefoyethtsatfacst 9, is Sorthet madialky auttward
hei ght of the second surface 82 may be | ower than that

of oftthethiirdrsgtfaceuk§3ac 8h8 hxial heighidifttheothjrdtshefadeoi 83tik different
surface 84 may be a recessed step, and the axia

hefirghtthay bf tHedotirchusurface U84.aCRIsBAhBlYst R@phewsTtibh aM {shaAhular
of the third surface 83. Thus, the first and second

stseped pogioh] OThe fidst 38 Ry PE st -
M vl SR L Y [o%%%%?% pkeiga econd

t bbb @M 1844 PRt "BBionl 071 1 i
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t e, efer tq those.directjong of a device equipped
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as _utilized to describe aspects of the present
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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 104c. 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 104c
and is arranged radially outside the first stepped portion 171.  When the 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. Here, the indicating section

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



[ 0080] The term "configured" as used herein to describe
a conponent, section or part of a device includes
hardware and/or software that is constructed and/ or
programmed to carry out the desired function.

[0081] The term "conprisingjyand its derivatives, as
used herein, are intended to be open ended terns that
speci fy the presence of the stated features, elenents,
conmponents, groups, integers, and/or steps, but do not
excl ude the presence of other unstated features,
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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 4¢
(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 104c, and the
second stepped portion 172 may be formed in the first flange portion 104b.

{0077] (c) 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



What is clainmed is: 1. A spool of a fishing reel for
wi nding and releasing a fishing |ine, conprising: a
tubul ar bobbin trunk for winding the fishing Iine on
the outer peripheral surface thereof; a first
metal flange portion and ajsgecond netal flange portion
opposite to the first flange portion, the first and
second flange portions extending radially outward from
both ends of the bobbin trunk; and an indicating
section including a first stepped portion forned
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. third and fourth surfaces having different axial
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exposed on an outside of the bobbin trunk. 2. The
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portions. 3. The spool of a fishing r
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2%h @lradi@tPlward direction (i-e., a direction that the front and rear flange
portions 4b and 4c face to each other). Also, as illustrated in F ig. 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, hoﬁzontal,
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 equippéd with the present invention.



4. The spool of a fishing reel according to claim1,
wherein the second surface is a recessed surface and
the axial height of the second surface is |ower than
that of the first surface, or the fourth surface is a
recessed surface and the agpal height of the fourth
surface is lower than that of the third surface. 5.
The spool of a fishing reel according to claiml,
wherein the second surface is protruded and the axi al
hei ght of the second surface is higher than that of
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integral unit. 9. The spool of a fishing reel
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[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.

{0083] 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.



11. The spool of a fishing reel according to claim 10,
wher ei n the first flange portion corresponds to
a front flange portion protruding radially outward
fromthe front end of the bbin trunk, and the second
fl ange portion corresponds To a rear flange portion
protruding radially outward fromthe rear end of the

What ipeJpiied i% r unk.  12. The spool of a fishing ree
according to claim1, wherein the fishing reel is a
dual -bearing reel for_w nding and rel easing the
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spool of a fishing reel for winding and rel easing a
trunk; gdshi ng |ine, conprising: a tubular bobbin trunk for
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the first and second stepped portions being exposed on an outside of the bobbin trunk.

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 the second surface is a recessed
surface and the axial height of the second surface is lower than that of the first surface, or the fourth
surface is a recessed surface and the axial height of the fourth surface is lower than that of the third

surface.

5. The spool of a fishing reel according to claim 1, wherein the second surface is protruded and
the axial height of the second surface is 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.

6. The spool of a fishing reel according to claim 1, wherein at least one of the first and second

stepped portions is tapered.



32 a second stepped portion having third and
fourth surfaces and positioned radially outward of the
first stepped portion, the third surface being forned
on at |east one of the oppqﬁed surfaces of the first
and second fl ange portlons the fourth surface being
positioned radially outside of the third surface,

t he
7. { kb6 spoghel 7 BaaeFesl osRRias ekl YReTOIRLIng St AT, the fhst stepped

portioR) @h@He Second surfacd 416 cSREQEknRIAIH PG LadH Sthdr, U RGN BN Shr 2kl the second
axi al height of the second surface being hi gher than

stepped partiop fand fg fqurth syrface pre gennectgd smqoghly @@P@brpt%ear face

protrudi ng and the axial height of the fourth surface

bei ng higher than that of the third surface
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.

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

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 dval-bearing reel

for winding and releasing the fishing line, and the spool is rotatably mounted to a reel 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.

14. A spool of a fishing reel for winding and releasing a fishing line, comprising:

a tubular bobbin trunk for winding the fishing line on the outer peripheral surface thereof;

a first metal flange portion and a second metal flange portion opposite to the first flange
portion, the first and second flange portions extending radially 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 first stepped portions having first and second surfaces, 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, and
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a 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,

the second surface protruding and the axial height of the second surface being higher than that
of the first surface, or the fourth surface protruding and the axial height of the fourth surface being
higher than that of the third surface.



