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SPI NNI NG REEL SPOOL AND LI NE ECONOM ZER THEREFOR BACKGROUND OF THE! JUyiL 2002
| N\VENTI ON Technical Field The present i nm’ﬂm,mmmmwm es to fishing reel
spool s and an associated |ine econom zer! ically, the present

I nvention relates to spinning reel spools tha&boafe back-and-forth novable
relative to the reel body, and to a |ine econom zer fitted to such spools.
Descri pt TarLaf ORelTaEe  NMENTEONer al | y, spinning reels include a rotor, a
spool, and a reel body that rotatably supports a handle. The spool is

novabl e BpekNnaNG REELD sPood Aw® LA NEEcoROMIZERY THEREFOROO! incl udes a

t ubul ar bobbin trunk, a flange, and a skirt. Fishing |line is wound about

t he bObbgﬂﬁk&%B%FbT%@‘Hﬁﬁﬁﬁ%wh%ﬂr@%ated on the front end of the bobbin

trunk an as a larger radius than the bobbin trunk. The skirt is forned

I nt egral L t.h _the,. %Pin trunk on its rear end. A flange fixing nenber
fixes thgégﬁéﬁggh%gggﬁ%-bobbin trunk. In this type of spool, the bobbin
trunk is fitted to the spaol spindle directly ar, vi.a a drag nmechani sm The
spool spindl eTj FEF?F%%I9“?@?%&Ppe5egﬁtﬁﬁeﬁ£ééﬁ | TR SRR trunk in
section perpendicular to the spool spindle is a circle.-A spool fornmed as a
regul ar PageAn Assecipgeddre econemigerspodlorepispecd figéldivn the di anet er
decreases -' 2~ ~~(~L ~:~n~ frontward is al so known. Likew se known is a
spool fopreseas dnvendrion trgdertesn toespiomipgr alded] spootlise thadolarspi ndl e
wherein the dianmeter tapers off in a rearward direction. The flange in
secti on packeatideifloartht moviadlepeell atfiivedite thea reeldcbeodygnaed tiocal |y with
and having a larger radius than the circular cross section of the bobbin

trunk. WitideCebwadinioed RS tof sulihs sipdRA.s When wi ndi ng

Description of Related Art

Generally, spinning reels include a rotor, a spool, and
a reel body that rotatably supports a handle. The spool is
movable back and forth relative to the reel body. The spool
includes a tubular bobbin trunk, a flange, and a skirt.
Fishing line is wound about the bobbin trunk. The flange is
located on the front end of the bobbin trunk and has a
larger radius than the bobbin trunk. The skirt is formed
integrally with the bobbin trunk on its rear end. A flange-
fixing member fixes the flange to the bobbin trunk.

In this type of spool, the bobbin trunk is fitted to
the spool spindle directly or via a drag mechanism. The
spool spindle is rotatably supported on the reel body. The
bobbin trunk in section perpendicular to the spool spindle
is a circle. A spool formed as a regular taper in section

parallel to the spool spindle wherein the diameter decreases
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fishing line onto the bobbin trunk, the line is wound on to the |evel of
the outer radius of the flange. The fishing line is then wound, t@%incha&s
not to let the outer periphery of the wound-on |ine go over the outef celie
di aneter of the flange. The wi nding operation is finished before the

di aneter of the outer periphery of the line equals the flange outer
dianeter. In the |line-w nding operation with conventional spools, the |ine
i s sonet ifmentyeirs vicurd son kaownar ds Kewd seutkerown msofa tdpedll diogemedhhen
fishing line winds on as far as the flange rim the line may spill off the

flange: s@ galdetdrsRadldpash'in sddtaldne gad-aaa@ur toVdHe fdptois pgalmaikavi ng

nei ther a regular taper or any taper, backlash wherein fishing line spills

frontvar gdhle e nd Aghdcer Ideplafd SACGY o Aldd heickdasihhd S | ess

likely to occur in a reverse taper spool, "line-drop” is unavoi dabl e
wher ei n e fd.shi J r.avel s i1 rward,, .l nv t%k | S| of the
spool - 2%e~'f,]’%?}g%g 18~%%c}t% \ﬂ_eri)r 51%[]’[0[‘113'% \li\/?_'rot trhgars%gﬁjzl a cefdod;céo(égss
entangled in %ﬂg r ot or %xhkggﬁ{ and s%%g spi.ndl e. SUMVARY CF, THE .| NVENTI ON
An obj ecf SRTEHE FPBSSRETHRAINY S i A HARGER hAAHdE HR iR 1tk of f
the flange—oen a spinning reel spool. Another object-is in a spinning reel
to prevetehSACIIAE BRAE £a¢dMR IOfhdhg HebbAnsgadink.or a spinning reel
according to one aspect of the present invention is a spool novable front
and rear togefidch wonveatdpinad epomlsspdolthis dtyipes tvhen negidingdy. The
spool includes a tubul ar bobbin trunk and a flange forned on the bobbin
trunk. Thrdshdna 11 inel@intos thes pasdd ot ruik,Srbel 1spiendlse wonirid dn o ng | i ne
bei ng wound peripherally around the bobbin trunk. The entire circunference
of the righeofichaa WRARR utIdsUWAGH he flange. The fishing
line is then wound, taking care not to let the outer
periphery of the wound-on line go over the outer diameter of
the flange. The winding operation is finished before the
diameter of the outer periphery of the line equals the
flange outer diameter.
In the line-winding operation with conventional spools,
the line is sometimes gets wound on as far as the outer rim
of the flange. When fishing line winds on as far as the
flange rim, the line may spill off the flange: so-called
"backlash" is liable to occur.
With flat spools having neither a regular taper or any
taper, backlash wherein fishing line spills frontward off
the flange is likely to occur.
Although backlash is less likely to occur in a reverse-

taper spool, “line-drop” is unavoidable wherein the fishing

line travels skirt-rearward, invades the inside of the spool
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fromthe outer periphery of the bobbin trunk. The height of the flange rim
relative to the bobbin trunk differs along the bobbin trunk perlph

the fishing line is wound about the bobbin trunk of the spool, feaelliésf@p8
poi nt where the outer periphery of the wound-on line is the sane as the
flange rimalong the portions) where the height of the flange is | owest
(mnimmposition). At this point, between the flange rimalong the

porti onsfrahetket sleibei gbar oénd | angdebésomeghestafghed mim tBe rdtoa ~! ~~ ~.
?~?02 position) and the outer periphery of the wound-on |ine, anple

di stancecy eiRAES - adBesgbo1 espihghéng |ine should be wound with reference to
the flange m ni mum position, such that winding will end when the outer

peri pheryy e #nyﬁg i eaches the m ni mum position. Accordingly,
t he Ilneylgﬁﬁ%gno on un rﬁ%@ﬁo tions in which backlash outward off the

fl | j k I Th f . I di
anot her  aspecth (PSTHEE (Aot o eanhi LaeerhiSR o Bgby BERksREn 1 runk and

fl ange, mhereln at | east . pne of the bobbin trunk and the flange is a

non- ci r cRRGk1agh @€t %h%%t%ﬁ?lEP?yfb%P%%nﬂPcﬁlﬁPlPBlPﬂer§ﬁ ol spindle.
Her ei n,—the bobbin trunk and flange are formed i-n-an arbitrary shape that
faC|I|ta¥E@0breat|ng a difference in height between the bobbin trunk and
the flange rim This is not possible in the conventional instance in which
the ,, bobbi nAhotnér aoldjete isangeaaspiboihgcreelll bo pneventi both
perpendi cul ar to the spool spindle. The spool for a spinning reel according

to yet agpddBrb&SpE&sh odnd heineverbpon conprises the foregoing bobbin trunk
and flange, wherein at |east one of the bobbin trunk and flange is

el liptical 'UAS§§669”f§Hb§t§§ihﬁiﬁ¥ PééPeQQéGHaﬁﬁ t ot Bfe SREBECEPHRI €.
Herein, if the section substantially perpendicul ar to the spool spindle of

ei t her t@ﬁebﬁpgégn£rfﬂ5e8£16ﬁeléléngﬁool movable front and rear

together with a spindle for spool relative to a reel body.
The spool includes a tubular bobbin trunk and a flange
formed on the bobbin trunk. The bobbin trunk is disposed on
the spool spindle, with fishing line being wound
peripherally around the bobbin trunk. The entire
circumference of the rim of the flange extends outwardly
from the outer periphery of the bobbin trunk. The height of
the flange rim relative to the bobbin trunk differs along
the bobbin trunk periphery.

As the fishing line is wound about the bobbin trunk of
the spool, it reaches a point where the outer periphery of
the wound-on line is the same as the flange rim along the
portion(s) where the height of the flange is lowest (minimum
position). At this point, between the flange rim along the

portion(s) where the height of flange is highest (maximum
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-4 | ~ ,a~~L r a~~? is a circle, the section of other should be an

el lipse whose major or mnor axis equals the radius of the circle /Thﬁﬁ 9
accordingly creates a difference in height between the bobbin tru%k'aﬁd'ﬂﬂgg
flange rim The spool for a spinning reel according to a further aspect of
the invention conprises the foregoing bobbin trunk and flange, wherein
sections through either substantially perpendicular to the spool spindle

are el li peesdtinngr end the omjter mess phferiyhe feltihiepsesina-@norltimegonal .
Herein, the rel ative hei ght between the bobbin trunk and the flange rim

changes ampdealdiytahlee kehdiinst.r umheiedories frliahdegand nacehotilagihe f or ned
as snooth and continuous shapes, in a well-balanced relative di sposition.

The spoolyolaly ith Heiredeneel taCeddifiGny@ %i%ﬁhhh.%%@ﬁﬂﬁbn@sgﬁ%% of the
i nvention conprises the foregoing bobbin“trunk and flange, wherein both are

wher oi n (HEC SAPAIRG I BT e EHEC R, Bor il 9B e Bl

the circles are mutual fsetting the
centers of HH% bobbin trunk and .the flange facilitates creating a
[

di f f er enO& e GRCDES: Wl&n TRHIHLRAP @Rk and the flange rim The spoo
for~a~spinningpreel_according to yet, anot her -aspect of the invention
conpri ses t heAE6PEGdNAd YbosBien Liingn i saMeunda fge Ungedr SORMIAL ONFo 18y e
nmovabl e rel ative to each other. Accordingly the respective centers of the
bobbi n - ¥hich-kacklpshl outward offt the flangek ignanliikelllyakge oeeyrbe
brought into coincidence, wherein the height of the flange relative to the
bobbi n trunk Mhecepsbdntfoal angplilngimnt reelf laaogeding tideaaiothetrhe bobbi n
trunk and the flange can be noved into coincident position when casting and
INto a cespet of the invention comprises the foregoing bobbin trunk

and flange, wherein at least one of the bobbin trunk and the

flange is a non-circular in section substantially

perpendicular to the spool spindle.

Herein, the bobbin trunk and flange are formed in an

arbitrary shape that facilitates creating a difference in

height between the bobbin trunk and the flange rim. This is

not possible in the conventional instance in which the
B bobbin trunk and the flange are both circular in section

perpendicular to the spool spindle.

The spool for a spinning reel according to yet another

aspect of the invention comprises the foregoing bobbin trunk

and flange, wherein at least one of the bobbin trunk and

flange is elliptical in section substantially perpendicular

to the spool spindle.

Herein, if the section substantially perpendicular to

the spool spindle of either the bobbin trunk or the flange
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of fset position when winding in line. A spool for a spinning reel according
to yet another aspect of the invention is novable relative to the'ﬂfe'!boﬂ%J
back and forth together with a spindle for the spool. The spool ific «Ube
t he tubul ar bobbin trunk, the flange, and a skirt portion. The bobbin trunk
is provided on the spool spindle, wherein fishing line is wound

peri pherally about the bobbin trunk. The flange is provided on the front

end of the bobhiralerubkeaségcitdonapfeprtherdshouidr behan efdipisgnwheseof t he
front end of the bobbin trunk. The skirt portion is provided on the rear
end of thejbebbirnminvhkagig egubdsgehel Radiageber theanirbeedi arhtier of the
rear end of the bobbin trunk. Inter-peripheral distance front-endward of
the bobbhpcbiHikghy araBeeB! anahrgegbher ¢ANhaighRIpkhgeani thef the spool
spindle is shortér than inter-peripheral distanCe in the sanme section

rear-endggggigft&nﬁkbgggiQh%rgﬁgnggnggh;peripheral di stance front-endward
0

of the b I'ntrunk i n anot her axi’s-containing section planar section is

|l onger in thaj,different section. than_inter peri.pheral distan

r ear - endwar d %FetEBOBEbEPﬁ fr GRROD89 rge;~§§gPﬁdeg gﬁegsgggfggrtaken

thr ough t he sgool to which the bobbin trunk is fitted angpggntainin t he
spool spRfABPEtaRfsthend VRNELOPe FPPRELEPSIEELahCECIRIPHe AR &5y

smal | er than the inter-peripheral distance on the rear end in the sane

sect i on. amdafilanpe, wWhexeinosketicast tbiougkepithesughbskansiadilyand
containing the spindle axis, the inter-peripheral distance on the front end
i s great perpeadithéairnter ther spbedakspdndflenareorliipseear whedeinn theher
words, in one portion of the bobbin trunk, the inter-peripheral distance on

the fronhagod axeshoft ehet BanipBesi airer opehogbanal. di stance on the rear
end. In that portion the outer periphery forns a regular taper, for

instance, thagelkaRQr,stheorelBeik@ahetgttt pWRLEehhenkr 8BbbeRdLrEikt he ot her
hand, in another portion of the bobbin
and the flange rim changes gradually. The bobbin trunk and
the flange are accordingly formed as smooth and continuous
shapes, in a well-balanced relative disposition.

The spool for a spinning reel according to a still
further aspect of the invention comprises the foregoing
bobbin trunk and flange, wherein both are circular in
section substantially perpendicular to the spool spindle,
wherein the centers of the circles are mutually offset.

Offsetting the centers of the bobbin trunk and the
flange facilitates creating a difference in height between
the bobbin trunk and the flange rim.

The spool for a spinning reel according to yet another
aspect of the invention comprises the foregoing bobbin trunk

and flange, wherein the two are movable relative to each

other. Accordingly the respective centers of the bobbin
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trunk, the inter-peripheral distance on the front end is |onger than the

i nter-peripheral distance on the rear end. The outer periphery ther iﬁH nn
forns a reverse taper that tapers fromthe front end toward the réat End.cY
The reverse taper prevents frontward novenent of the line, so that backl ash
is less likely to occur. Mreover, since the regular taper at the sanme tine
prevents rearward ve t of the line, line-drop is.lesg likely to occur.
A spool fEﬁu%ks%ﬁ%ﬂf%%nfg%?g%d%%YdP%SbY%“%ﬂBth%FgaSBéE?la?n?ﬁe i nventi on
conprises the foregoi ng bobbin trunk, formed such that inter-peripheral

di st ance WheXen ghee hejght of the flapge E%lﬁELEGaRPstB@nPQPEth pl anar
section decreases heading fromthe rear end toward the front end, and

i nt er - perimpimk als dtensihert | alohe bhdeentikie- £bangenrimy. pl anar section

i ncreases heading fromthe rear end toward the front end. In this case, the
i nter-peripherrmrein} ative bobbive Spumkll £adxtise CODaAGE &gn pbanasvedct i ons
gradual |y changes. Therefore, the bobbin trunk is forned as a snooth shape.
A spool fOitd SBirdidént §5bs BELOR Aiién t@a SPPAGCANASPRES &f céh€ersyention
conprises the foregoing bobbin trunk wherein at |east either the front end
or rear ' I I | 1 On: - ol for a spinning reel

accordi ng gééf;ﬁﬁﬁﬁéé&gégg?%%ﬁﬁﬁﬁége%“f¥£ﬁ or egoi ng bobbin trunk wherein
at least either the front end or rear end is elliptical iq:section. A spool
for a spinni ng PSSR BT SthdcTRatie & et AR Ton
conprises the foregqing, bobbipn trunk wherein at |east either the front end
or rear @RPEEE %gi%ﬁ%‘ﬁ'ytw v evable geglahiver £ obhe sgpel RYEYini ng
reel according to a still further aspect of the invention conprises the

f or egoi ndpasdbliAnd tfantih \lirgetihen witthe v Endbait foni the ptperdk . s€Bhe on and

t he ot her axis-containing planar section are orthogonal. In this case, the
nor mal t agpolanihd hedesvdies adithveller bobbin trunk, the flange, and a

r\q

by,
i

skirt portion. The bobbin trunk is provided on the spool
spindle, wherein fishing line is wound peripherally about
the bobbin trunk. The flange is provided on the front end
of the bobbin trunk and is larger in diameter than the
diameter of the front end of the bobbin trunk. The skirt
portion is provided on the rear'end of the bobbin trunk and
is larger in diameter than the diameter of the rear end of
the bobbin trunk. Inter-peripheral distance front-endward
of the bobbin trunk in a one planar section containing the
axis of the spool spindle is shorter than inter-peripheral
distance in the same section rear-endward of the bobbin
trunk. Inter-peripheral distance front-endward of the
bobbin trunk in another axis-containing section planar
section is longer in that different section,than inter-

peripheral distance rear-endward of the bobbin trunk.

—6—



are perpendicular to one another. Accordingly, the tapers _g_ 2 ~ Js-~I.

2! 1(f can be disposed in a well-bal anced manner, and al so a backl @sh jand 200?
| i ne-drop can be prevented. A spool for a spinning reel according to

anot her aspect of the invention conprises the foregoing bobbin trunk
wherein at | east either the one axis-containing planar section or the other
axi s-contai ning planar section is substantially trapezoidal. A spool for a
spi nni ng reel aacthei pget sepetioanthken ahpeaghcthper speslt he fhriehoi ng
bobbi n trunk wherein a cross section of the bobbin trunk at a portion

bet ween the bo®blineReuand ikediteed ARAC ¢onitd idiMgardes Wpdoanispindle _
perpendi cul ar to the spool spindle center is circular. According to a stil

further aspect +@k Tilﬁ%eir'lé)%% pferad MistANRE bRelhld RPoReoRe 2er is for a
spi nning reel spool novable together with a spindle for the spool

back- and-f ont

r i t _teel. : i onRemd zer. i nglyudes a
bobbin tF %l gtgb%a %@efﬁpkg% ?%QPﬁgggéﬂeﬁnggPP%%b?§ of a cfﬁin&rlca
portion qf the spool on. i.ts spindl e adapted to recgeive the .bobhin trunk.
The bobbil® Fﬁh?m?aim? P& s uc MR Liffar 4 & A% ?‘ﬁrt tsgd’%dﬁnot%a}(lelrhdri cal
portion of the spool, the inter-peripheral distance on the front end of the
bobbi n t th¥eugh the POl ansr ceataisdngokhs TGS a%dSy & he spool
spindle is shorter than the inter-peripheral distance on the rear end in
t he sane in¢ceri-peripheradr dilséansiebiom tthen i riontf ended.ss gaieatiext thiserein it
is fitted onto _ 9 2 ~J ~~!I . ~"Li7? cylindrical portion of the spool,
t he i nt efchieeiintleeplerdiphieaade ddstiane e bantthendear @mak.ner axi s-contai ni ng
pl anar section is longer than the inter-peripheral distance on the rear end
in that same se@t o®Rer words, in one portion of the bobbin trunk,

the inter-peripheral distance on the front end is shorter
than the inter-peripheral distance on the rear end. In that
portion the outer periphery forms a regular taper, for
instance, that tapers from the rear end toward the front
end. On the other hand, in another portion of the bobbin
trunk, the inter-peripheral distance on the front end is
longer than the inter-peripheral distance on the rear end.
The outer periphery therein forms a reverse taper that
tapers from the front end toward the rear end. The reverse
taper prevents frontward movement of the line, so that
backlash is less likely to occur. Moreover, since the
reqular taper at the same time prevents rearward movement of
the line, line-drop is less likely to occur.

A spool for a spinning reel according to another aspect

of the invention comprises the foregoing bobbin trunk,

formed such that inter-peripheral distance in the one
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Herein, the
at once regul
| i ne-drop as

i ne econom zer wherein fitted to the spool is shaped to taper
arly and in reverse. This accordingly prevents backlasmgand;;
| i kewi se described in the earlier aspects of the present

i nvention. The foregoing and other objects, features, aspects and

advant ages of

the present invention will becone nore apparent fromthe

followi ng detailed description in_conjunction with the acconpanying
drawnngsSPBRﬂEF-@ES@RPPmF€NHGF9THEaDRAWENGSangdegrﬁgsassh@édvnéw of a

spi nni ng reel

i nvent i ofireimewhd feam ehd tbghtrdhahe firdet End, 3ands iatereperdipberanal

in accordance with the first enbodi ment of the present

of the aforenentioned spinning reel viewed fromthe |eft hand side; Fig. 3
| s an enhaggeflcer 2asthecbtaBal axigwcehtainnagl pohnkire sateienent i oned

spi nning reel;

Fig. 4 is a schematic view of a cross section of the flange

and the QHQPEQSEEUHEaQEnbh?réﬁoEﬁEEBEhQ”%ﬂdsEBQbrastﬁ@tkan% ahane
per pendi cul ar to the spoadl splndle - , ~~~, ~.Ww-a is a view

equi val ent of
enbodi nent of

ThMEnfleade? ces gh@ekngﬁgsggeka1aagg£qﬁegelwa&neanother

he presen "invention I'ew equi val'ent of the

Fi 4 of d ith sti mbodi t of
[he pr oSBREPNGEREABRCORER PRI BLADPEWS B ORPoAEANALNE PPEROAC0! o

spi nni ng reel

in accordance with still another enbodi nent of the present

i nvent i oRNeFPEOTS i §hg bPERABGEFYRKeAS SPTRRE ASga BMGPLR SPARRINg reel in

accordance wi

th still another enbodi nent of the present invention; Fig. 9

is a view equhvapeal &PrtRespiigningoteglspicanrddngesp ARO&bEsr aapeEtwi t h
still another enbodi ment of the present invention;
of the invention comprises the foregoing bobbin trunk

wherein at least ejither the front end or rear end is non-

circular in section.

A spool for a spinning reel according to a further

aspect comprises the foreqgoing bobbin trunk wherein at least

either the front end or rear end is elliptical in section.

A spool for a spinning reel according to yet another

aspect of the invention comprises the foregoing bobbin trunk

wherein at least either the front end or rear end is

substantially polygonal in section.

A spool for a spinning reel according to a still

further aspect of the invention comprises the foregoing

bobbin trunk wherein the one axis-containing planar section

and the other axis-containing planar section are orthogonal.

In this case, the normal taper and the reversed taper

are perpendicular to one another. Accordingly, the tapers

-8-
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Fig. 10 is an enlarged cross sectional view of a spool in accordancg i 2002
the second enbodinent; Fig. 11 is a perspective view of the aforenentioned
spool; Fig. 12 is a cross sectional view of the aforenentioned spool as cut

inline XII-XII; Fig. 13 is a cross sectional view of the aforenentioned
spool as cut inline XIII-XIll; Fig. 14 is a cross sectional vi ew of the
af orenmenti oned spool as_cut |n line XIV-XIV, -11 rl f~1,"~hvi,. I.. L

. F~al. FiGRD B idispasasssins e (iaokabaianses mamnes orafifbral¥heédl spool as cut
inline XV-XV; Fig."16 is a cross sectional view of the aforenentioned
spool as etk Jash jaral dineddrorrigpn e iprearersgel oded per spective view of a
| ine econom zer in accordance with the second enbodi nent of the present
i nvention; Fi @ shbdls fompe senin ey el efccorditgy ecoraotaesr idsmaaor dance
with the third enbodi nent of the present invention as coupled to the spool;
Fig. 19 it and e M &mH i ddie td-fok o it SBbiM BaaM dance with
still another embodiment of the present invention; and Fig. 20 is a view

equi val e [ [ oo’y ot her

enbodi manre”:théolffe :r{:eae:rlgasaegn% (gln%leﬁﬁg{ne c&?%ﬁﬁ# Eiﬁ é{—m %QSME%E

EMBODI MENTS ,Fi r st E odi Referring to Figure 1 a |nn|n reel in
accordanc,séeqﬂjtor{1 %Y 2 %I%ﬂ Ctﬁr&[ ?e]rﬁnq \)s | udes a reel
main body 2, a rotaqr. 3, and a spool 4. The reel main body 2 rotatably
supports%¥hﬁ£ﬂﬂ§%§ﬂlYﬂﬁ¥4Rﬁ%ﬂl ks rotatably supported on the front the

reel main body 2. The spool 4 receives |ine wound about its outer
circunferenti & spool for a spinning reel according to yet another

aspect comprises the foregoing bobbin trunk wherein a cross
section of the bobbin trunk at a portion between the front
end and rear end as cut in a plane substantially
perpendicular to the spool spindle center is circular.
According to a still further aspect of the invention, a
spinning reel line economizer is for a spinning reel spool
movable together with a spindle for the spool back-and-forth
relative to the reel body. The line economizer includes a
bobbin trunk detachably fitted to the outer periphery of a
cylindrical portion of the spool on its spindle adapted to
receive the bobbin trunk. The bobbin trunk is formed such
that wherein it is fitted onto cylindrical portion of the
spool, the inter-peripheral distance on the front end of the
bobbin trunk in the one planar section containing the axis
of the spool spindle is shorter than the inter-peripheral
distance on the rear end in the same section. Further the

bobbin trunk is formed such that wherein it is fitted onto
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-12 Pirte~2-~ ,~. 3.. r ;f~~, . surface, and is disposed op,tggl 007
front the rotor 3 so as to be novabl e back and forth. The reel nain bdyLﬂ“
i ncludes a reel body 2a, and a leg 2b that extends diagonally upward from
the reel body 2a. As Fig. 2 indicates, there is a space inside the reel
body 2a. A rotor driving nechanism5 and an oscillating nmechanism6 _ are
provided within the space. Coupled with rotation of the handle 1, the rotor
driving eydHadirsinad pordtieon ofe thet apo®.l  Thdeo saitldratpierg phegtadni sm 6 shifts
t he spool 4 back and forth so that the line will wind on evenly. The rotor

driving gEGhamcsMon ithe fdemta dnal d ng@mothkraatkid-ionteaindedy planakhe face
gear rotates together with a handle shaft 10 to which the handle 1 is

fixed. TheRIiHNOR D9Jngkt e0Thd NataCHIephelhl HRtRINNOBHONe 12 is
tubularly formed, and & front portion 12a of the pinion gear 12 passes

t hr ough center. of .the or, and is fixed to the rotor 3 by a nut 13.
The reel gr%%irn%glc?gfnz,th\ﬂbca Siagéepes&%ﬁt\}gq\b'eari ngs 14a and 14b rotatably

supports the i_al.l ntral portion.and the rear f.th i nji.on .gear
19 P The oscr | FAERS e ScicoShitiy, aer Sl e £ St A
oscillating mechanism6 -shifts the spool. spindle 15, which is coupled to
the cent éf &haped HHdRrPEL 8t Lndread sRREHYs RR60 1 h ZEVSERE f otHSsuch t hat

the spool _ 4 shifts |ikew se. The oscillating nechanism6 includes a -13
2 <r , ~~Becorddngdyr prevemnts2 backlgshdend A ingndrop ias dikewifiee gear 23.
The worm shaft 21 is disposed bel ow and parallel to the spool spindle 15.
The sl i deles?2 ifveal dlns thac leaanid eroraspeaiten @ ft thevprassngf tinenthilos .
internediate gear 23 is fixed to an end of the wormshaft 21. The rear end
of the spool sHedorelpiing A duhet R,y featiiess! adpectd ahie
advantages of the present invention will become more
apparent from the following detailed description in
conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a side view of a spinning reel in accordance
with the first embodiment of the present invention viewed
from the right hand side;
Fig. 2 is a cross sectional view of the aforementioned
spinning reel viewed from the left hand side;
Fig. 3 is an enlarged cross sectional view of a spool
of the aforementioned spinning reel;
Fig. 4 is a schematic view of a cross section of the

flange and the bobbin trunk of the aforementioned spool as

cut in a plane perpendicular to the spool spindle;
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i nternmedi ate gear 23 engages the pinion gear 12. As shown further i i Figlil 2000
2, the rotor 3 includes a cylinder 30 and first and second rotor arns 31
and 32 di sposed on nutual |y opposi ng sides of the cylinder 30. The cylinder
30 and the rotor arns 31 and 32 are forned integrally froma material such
as alumnumalloy. Afront wall 33 is fornmed on the front of the cylinder
30, while a boss 33a is forned in the central portion of the front wall 33.
A t hr ough- hol &ligs foorifed iiewhedEmadrendt afhdhsodsia3d ofha FRiginigdy ndl e
15 and the front portion 12a of the pinion gear 12 penetrate the through
hol e. Thaeall il3 dcalidgesedvidrh tae tiheantemdfodieerftr et tisd |pr3dserk beari ng
35 is disposed inside the nut 13 for rotatively supporting the spool
spindl e Yhveltgdn;rst rotor arm 31 extends frontward fromthe cylinder 30,
curving in an outward convex, as Fig. 1 depicts) The portion of the first
rotor arm 31 e t0 j 4 I r.eady [ :
circunferenti ;Eﬁ%g'ofﬁ g%' oaf ‘{% C d|ln g'ren%g.(ﬁi I rZF'?L ai qugp:ogt%r?elnq:?er 40
-14 11 2~1~r) ~r. =~ Vi~ i e dS.RIVOtably fitte t he outer
er i pher 260 d GESHRRAE S ST At ot S WA Y er a1 or
guiding line onto the-spool 4 is fitted to the end of the first bai

support MHARENUINVAN-1ond rotor arm 32 extends frontward from the
cylinder 30, curving in an outward convex, as Fig. 1 also depicts. Heading
toward the parFtth-ha?'? iisy & oHrRet e iV et @ i%rgf'lfﬂ}, 4 R SeEHRYHRDr arm
32 branches in two, into a fork connected to the cylinder 30 in tw pl aces
separ at edrestl anciaonarfdamsg iveilths gddildy . anetdeoo eahbesd imentpmsi ttheenber 42 i s
pivotably fitted to the inner peripheral side of the end of the second
rotor arprdserk Haiderdions fixed between the line roller 41 and the second
bai |l support nmenber 42. The bail 43 is a linear material bent into an

approxi mate Usshape iHe filed Rfivalent of the Fig. 4 of a spinning
reel in accordance with still another embodiment of the
present invention;

Fig. 9 is a view equivalent of the Fig. 4 of a spinning
reel in accordance with still another embodiment of the
present invention;

Fig. 10 is an enlarged cross sectional view of a spool
in accordance with the second embodiment;

Fig. 11 is a perspective view of the aforementioned
spool;

Fig. 12 is a cross sectional view of the aforementioned
spool as cut in line XII-XII;

Fig. 13 is a cross sectional view of the aforementioned
spool as cut in line XIII-XIII;

Fig. 14 is a cross sectional view of the aforementioned

spool as cut in line XIV-XIV;
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second bail support nenbers 40 and 42, the line roller 41, and the gg}lu 3 nana
forma bail arm44 that guides the line onto the spool 4. The bail &rmya- 3¢
is pivotable between a line guiding position showmn in Fig. 2 and a |line

| et-out position that is overturned fromthe |[ine guiding position. A

reverse checki ng nmechanism50 is disposed inside the cylinder 30 of the

rotor 3, for prohibiting/releasing reverse of the rotor 3. As shown in Fig.

2, the revers®ighedki ng aechassssebl ionallugdewaodnthgapforementiongdd a
swi t chi ng nechani sm 52. The one-way clutch 51 is a roller -15 ?. ~,J; 1L
?i1zi typposhutghcutt hnalfiheexwokat;i ng i nner wheel . The switching nmechani sm
52 switches the one-way clutch 51 between an operative state

(reverse- Checbagg 3624 8) aab¢okBORBERL VA 1SLALG OFE RS arRekichiiidaest at e) .

The spool 4 is disposed between the first rotor arm 31 and the second rotor

arm 32 o%gggg gthEBSinTﬁgn%pgg&_ﬁggs fitted to the end of the spool
he i !

spi ndl e Vi a rag mechani sm The spool 4 includes a spool nmain
body 7, a flapge 8, .and a_flange-fixing nenber 9. .The spool, .nmain body 7 is
a Iarger/snal?gﬂ't%6-§ﬁa88 8§PgﬁgFFcQFgﬁgﬁggFYeoBFgﬁhgi Sylﬁggging al uni num

all oy for exanpl e:- The spool main bo%y 7 is rotatably fitted to the spool

spi ndl e BSOBRMLRETHARr PRGSTIBNSRIVEED" the SFEOPANEMPORdAETE Phcitifes a
bobbin trunk 7a, circunferentially around which fishing line winds, and a

| ar ger - dpaeeeat toNen&aioskirt 7b which is fornmed integrally with the bobbin
trunk 7a on the rear thereof. The larger diameter flange 8 is fitted to the
front end of Flig.bdBbiis tr pekspectike Wiewgeff axiligemecbaondzerxdsa t he
flange 8 to the spool main body 7. As shown in the enlarged view of the

spool 4 wmBcbirgande Whehbehbi mhiidniembadimentdes: thet phelsentportion 16; a
di sk portion 17 fornmed integrally on the inner peripheral side of the

tubul ar paAGEheRohbasaBeup1Rdl Lo0tnBOSpoRAst i Oons 18a and 18b forned on
opposite i nner/outer sides of the disk portion -16
Fig. 19 is a view equivalent of the Fig. 7 of a spool
in accordance with still another embodiment of the present
invention; and
Fig. 20 is a view equivalent of the Fig. 7 of a spool
in accordance with still another embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

First Embodiment

Referring to Figure 1, a spinning reel in accordance
with a first embodiment of the present invention includes a
reel main body 2, a rotor 3, and a spool 4. The reel main
body 2 rotatably supports a handle 1. The rotor 3 is
rotatably supported on the front the reel main body 2. The

spool 4 receives line wound about its outer circumferential

-12-



~~J~.. 17. The outer peripheral surface of the tubular portion 16 includes

‘a circunferential surface 16a, a pair of tapered surfaces 16b, 16bZ ‘antliia 2002
protrudi ng surface 16¢c. The circunferential surface 16a is a flat surface

" parallel to the spool spindle axis X. The tapered surfaces of a pair 16b,

16b extend fromeither end of the circunferential surface 16a, di m nishing
in radius. The protruding surface 16¢c is fornmed the rimof the forward of

the tapered mwd aces 16h.q o wd anfeient i@t sthd acecdbas i sofesmed about

the axial center of the tubular portion 16, and the pair of tapered

sur f aces 16h foed (8i- it hg,pais-axi al extension at either end thereof. A
plurality of annular grooves 16e triangular in cross section, for exanple,

is formed at i al ]y spaced separatio the peri su ce t he
tubul ar porti gﬁlelé.ey enal e t%ordoa 5 l]f]ggﬁla(?ée]s faorj‘ﬁrrggedl ohﬁyﬁgé?’nngeégpaer?%%er al
surface @f the tubul ar portion for fitti t fl ange-fixing nmenber 9.
The bear%ﬁb§h§§ sxFepd F3% ﬁrﬂgy%méj%%¥é?iﬁtﬁ B - 184 al ong
their inner peripheries. The protruding portion 16¢c is provided for

sandwi chifig -t Re INHdRgE S nithieTichd 5 |3 dq Xinfgt dferider e rRodki3a- 7b is
forged integrally with the bobbin _trunk 7a, and fornmed se—as to cover the
cyl i nder A3@ogbrt He ivangr n@chanhdsm 3 4nd- anl oBC i ld2t4 mphenefdhangiest8 6 ncl i-nes
frontward goi ng peripherally out, and is a planar netal or

scrat ch- neei prantidedr dicarianithec epparent Cohatl dds wiahnmedtaudlon ket targl e of
inclination is 7 degrees or less. The outer dianmeter of the flange 8 and

that of hhgqski it paet rBRoFDARA©iRBdRctRaRaA%e SPROVAIERL @hye tieoxane
di rension. The flange fixing nenber 9, which is screwed into the fenal e

t hr eads g 1 L h LAt : iLnne ri pheral rof
sandmﬁchéggtégégﬁgﬁggng @g?§gg%gpt%§ﬂ¥ g eIt %bEP%%%r%nEagg 2 FX?%§ﬂ¥he

fl ange 8, i|lustrated in Fig. 4, in _a section perpendicular to the spoo
spi ndl e E%Afﬂﬁkfggﬁt?éﬂa V&lgfgfﬂé BBpb'R"tYunk 7a is a circle. In a
section perpendicular tqQ the spool spindle 15 the flange 8 is an_ellipse
conprehendingT?ﬁer%F?Eugﬁfvbﬁgtmﬁ?h?ﬁés?rgnfng 88?8.3D§§F§n8§aﬁ aftong t he
maj or axis of the ellipse fromthe outer periphery of the bobbin trunk 7a
to the o¥t@éradpRinphergear the fT%ﬁgﬁage(ﬁﬁiFnﬂﬁFﬁﬁﬁﬁtFoaﬁBhBFsW&ﬁBeaB al ong
the mnor axis of the ellipse fromthe outer periphery of the bobbin trunk
7a to t heandiersipeftpheryoofrhidke thangengle¢nd nigufipednt ) THef pénipost by
the difference between the major and the m nor axes of the ellipse. Wen
fishing deave 12 nelsgamnte the babdigesrubk. 7aTha pheispogéaz 1Russ the |ine
wi nds on until the mninmmpoint on the flange 8 (where the:distance from

t he out edfuRerdPherfothed Neak®bdi frdhitinfor@ids Bla stichhéhginadbnt heaparts of
the -18 fa ~L~"i_ ~L~C~

12 passes through the center of the rotor 3, and is fixed to

the rotor 3 by a nut 13. The reel main body 2, via

respective bearings 14a and 14b rotatably supports the

axially central portion and the rear end of the pinion gear

12.

The oscillating mechanism 6 is a traverse cam type
mechanism. The oscillatiﬁg mechanism 6 shifts the spool
spindle 15, which is coupled to the center of the spool 4

via a drag mechanism 60, back and forth such that the spool

4 shifts likewlse. fThe oscillating mechanism 6 includes a
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flange 8 that are the A-B difference in distance, line will not w nd on.
Consequently, the parts of the flange 8 that are the A-B difference in

di stance becorme wal | s maki ng backl ash outward fromthe flange 8 urf i kélly 2082
occur. The flange-fixing nmenber 9 includes: a screw portion 9a that screws
into the female threads 16d forned on the inner peripheral surface of the

spool main body 7, a tubular drag-housing portion 9b forned integrally with
and on t ML Ehafiedlohey eﬁllg%g%ﬁ tand At D tRIma bR toh 999y idRy space to
accommobdat e drag plates 62a to 62e (described later); and an abutnent 9c

f ur ni shedhen vwdran ech fof 2lhelss dispqard imilda dod mmﬁt]t]ieilg twn the fl ange 8.
Mal e threads 9d are fornmed on the outer peripheral surface of the screw

portion pdodr siimeliend@ s Nt aHdesIfieied @23 eads. sl Gchdloramtl faxrdthe | nner
peri pheral surface of the tubular portion 16. The drag-housing portion 9b

is di SDO%QLQHRJ‘ HHEE WJorErsH Bher alprd dightQfrnfddth Ry i3 Nid e s&sd ew
portion 9a, and the rear end thereof extends to a p05|t|on adj oi ning the

di sk porti %r%hgdg:ba% oriP'd g |j i ngmgg ?L%\éter %Und S YHES { he inner

perlphery 0 ousli ng po |on Ing a sprlng onponent 65,

o1 1 ppi ng %1 oi‘%ﬁ Séﬁeocf‘?%rs%" St i A o2t il ock

grooves of al&?lr runni ng aX|aIIy are formed faor non-rotatably
i nt erl ocky %@eaf@ 23 gAngaqes Hie BIioMEh hdrent 9c is an
apprOX|nater di sk-shaped conponent that joins the screw portion 9a and the
drag housi ng peér tshevmfurdierdiwiie i3 fidie motiar 3 Hagludase 8. The
peripherally outward part of the abutment 9c tapers conically, and its

r ear - end dyddmdehut¥ emd heifdtaregel &ecdrel dratpmeoenidmas®] I3 tted bet ween
the spool 4 and the spool spindle 15, is a device for applying drag force
to the sphigipobedim GamhdEGhIPEoB Y isidegles ataadylihdar I|nuaine

adjusting drag force, and a friction portion 62

cylinder 30 and the rotor arms 31 and 32 are formed
integrally from a material such as aluminum alloy.

A front wall 33 is formed on the front of the cylinder
30, while a boss 33a is formed in the central portion of the
front wall 33. A through-hole is formed in the center of
the boss 33a. The spool spindle 15 and the front portion
12a of the pinion gear 12 penetrate the through hole. The
nut 13 is disposed on the front of the front wall 33. A
bearing 35 is disposed inside the nut 13 for rotatively
supporting the spool spindle 15.

The first rotor arm 31 extends frontward from the
cylinder 30, curving in an outward convex, as Fig. 1
depicts. The portion of the first rotor arm 31 connected to

the cylinder 30 bends spreading in the circumferential

course of the cylinder 30. A first bail support member 40

=14



that includes the plurality of drag plates 62a to 62e. The knob 61 prgsseﬁw,
the plurality of drag plates 62a to 62e towards the spool 4. The Rrioplg1 chve
interiorly includes a soundi ng nechani sm 6la and a nut 61b screwed onto the
spool spindle 15. The drag plate 62a, a di sk conponent nmade of netal, is
non-rotatably | ocked to the spool spindle 15 and contacts the knob 61. The
drag plates 62b and 62d are di sk conponents nade of felt, for exanple. On

ci r cunf edentpistopdrlys foft tdek Wy dhgplatte s Rer Pl coigsormdhttimendf

netal, are interlock projections far interlocking with the interl ock
grooves @ff anok Ifirsto rotcat errhe3 Idr aqh fdliatee il ent t41 tffver fdwaidyerd | Xi ng
menber 9. The drag plate 62e, also a di sk conponent made of netal, is

non- r ot atisiley dridekathd Gpdiel Pod HSiRidel eclThelthd @Mditeg MBGRAMSIN 64 i s
fitted to the rear end of the drag plate 62e and sounds when the spool -20

2 ~ J;~f§§§ 1€ mendd 4de spool 4 rotate relative to each other as the
drag operatés. The foll ow ng describes reel operation and action. During

casting, the i i r el t i osition.
Accordi ngly, Bﬂ{eé f%%qn%ﬁgq%é%éﬁtﬂlm%de‘%}{% %ﬁodlﬂtv%grcisgc%etb% | support
menber 42)ﬁ§X§#§hqf°ki” the-tine with the index finger_of the hand that is

gri ppi ng ¢ Qyd CHRETT SHY AP RFYE L £anVeKy F9he 88 ng i ne
is cast out under the weight of the tackle. Rotating the handle 1 in the
| i ne- wi ndlaRicdisedigashing tLé?W%IHb the lparty dditesi s renRgcEed ftattde t he rotor
3 in the line-wnding direction through the rotor driving nechanism5. And
a (not i ldyisitndere@0 bdille tagqanderratsphans @2 dmanshashabdivo,arintl & o t he
| i ne-wi ndi ng position, which prohibits the rotor 3 fromreversing, thereby
st oppi ng fead awiinedftddiacd itHe ry linder 130 imdive) pliadde daprated iate, the
handle 1 is turned in the line take-up direction, by which the rotation is
transm t 2@ ifreunfereitiia 18 sgat e f acesaenid Paiantdgpdbrt member 42

is pivotably fitted to the inner peripheral side of the end

of the second rotor arm 32.

A bail 43 is fixed between the line roller 41 and the

second bail support member 42. The bail 43 is a linear

material bent into an approximate U shape. The first and

second bail support members 40 and 42, the line roller 41,

and the bail 43 form a bail arm 44 that guides the line onto

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

guiding position shown in Fig. 2 and a line let-out position

that is overturned from the line guiding position.

A reverse checking mechanism 50 is disposed inside the
cylinder 30 of the rotor 3, for prohibiting/releasing
reverse of the rotor 3. As shown in Fig. 2, the reverse

checking mechanism 50 includes a one-way clutch 51 and a

switching mechanism 52. The one-way clutch 51 is a roller
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pi nion gear 12, rotating the rotor 3. Rotation of the rotor 3 w nds2f§ shilngdi?
line onto the spool 4, guided by the line roller 41. Herein, the fishing
line winds onto the spool 4 only up to that m ninmum position at which |ine
is initially wound onto the spool, therefore backlash is not liable to
occur here, even mﬁnding on the line until the end. -21 2lr ~~~, ~~
L(7~~",1 ModWcat:ions (a) 1n the first. enbodinment, t;he flange 8 is

el lipti ca"FYPe c Laeeh owl e ipefpeTrotatimp inner whesl. spThel switching X.

The flange 8 may al so be shaped into a non-circular formwherein the flange
8 is formeechanism 52tswitchas t thoroms-amy e lascels lwbeéetwéen. ars, such t hat
the height of the flange 8 in the flange 8 section perpendicular to the

axi s X chopgest radsieaty . (Kdyertsetditediing s remd , indsef40¥e end 7c of
t he bobbin trunk 7a is circular in section perpendicular to the spool

spindl e 1t B¢ S( Pevdi¥EVSErmieid cgga@9$h7c may al so be forned into a

non-ci rcul ar shape as shown in erein, the front end 7c in

The ilange b anl o9 ohi en%f%éﬁ%d%é&#%g”%‘)f s L*‘%“%E%E w0

per pendi cul re to the s ooi |ndI XIS t oget e ptical, as
shown in "ﬂ(g %%% 32}1&’2 ‘?’T a:ﬂ ‘hie J{chﬁ]t end
7c are orthogonal fﬁ% flange 8 and the front end 7c of t he bobbin
trunk 7a FHtedite r%o‘?%&féﬁ $RPAheSRbIe shf ndla $e H¥ag X t oget her

may be circularly shaped. This may be wherein 11---13 as shown WI~'Lg.
8~1, or degshanism H6Q f fErenroeh 4-inghvtes a-spagl aiainrkodyy7 s anfti _ng
the Llange 8 t o offset the Llange 8 cerrtet ¢_' :s slm.rr Lnl~1g . 8I3.
Dr f f er enl fkerages 8 nsarehch of lange-2xingl renberA\ . ; 'THe spodl main body s~.
t 7ange-fixi ng menber 9 may then be used to tix the dance F~ to the spoof
mai n bodv7 iis a larger/smaller two-stage cylindrical member, obtained

by forging aluminum alloy for example. The spool main body

7 is rotatably fitted to the spool spindle 15 on two

bearings 56 and 57.

The spool main body 7 includes a bobbin trunk 7a,
circumferentially around which fishing line winds, and a
larger-diameter tubular skirt 7b which is formed integrally
with the bobbin trunk 7a on the rear thereof. The larger-
diameter flange 8 is fitted to the front end of the bobbin
trunk 7a. The flange-fixing member 9 fixes the flange 8 to
the spool main body 7.

As shown in the enlarged view of the spool 4 in Fig. 3,
the bobbin trunk 7a includes: a tubular portion 16; a disk
portion 17 formed integrally on the inner peripheral side of

the tubular portion 16; and a pair of boss portions 18a and

18b formed on opposite inner/outer sides of the disk portion
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so that the (7anne can be shif~led relative to the sf~ool main body 7. -22e
(e) Wien the front end 7c of the bobbin trunk 7a is non-circul ar in2decitiodiy
per pendi cul ar to the spool spindle 15 axis X, sections of the bobbin trunk
7a perpendicular to the axis X as indicated in Fig. 10A may vary in shape
section by section, as shown in Fig. 10B-10D. Herein, the bobbin trunk 7a
is formed such that the major axis of its elli ticaII sha ed.fronpt end 7c
i s orthoddmal The ?HEeﬁaPﬁFlHR?EaﬁfSP¥§aEFIPStFBﬁIF?bgiaﬁea FEiPned8. (f)
Both the flange 8 and the front end 7c of the bobbin trunk 7a in section
per pendi tuntiudes aheirzponferpnhihd ¢8riace X6Anyabpaihapédtppesed
non-circular fornms such ellipses or polygons. (g) The flange 8 and the
bobbi n t sunkadasnbgbbeléby neddsacprobatudtihgr eurfathel@eff eThace i n di stance
A-B between themis at least Inmor nore. Second Enbodinment In describing a

second egbhpdhnesteftibnespreseat 16aVeBt hoflaexphafateopavalilliebeton tted
with regard to configuration and operation that is the sane as the first

embodi mepf éﬁ éhoﬁﬁlhalé' glélx th@h%???éeﬁeﬁssﬁrﬁﬁéﬁéngg apgalirwherein

t he bobbln t 7a’ls e having rent cross sections at different
posi tion in ad ni.f or Qs ecti in Fig. 12
and 13 iﬁg ;éﬁ e§§eﬂ§|§rﬁg eg£§ﬁ5 égétgéngpﬁaéifkékygkéﬁk glaX|s X of the
-23 : LndI 15 is ap_isos S_trapezo in

whi ch théurﬁeﬁ? Eﬁﬁd ﬁé&%nlghaggage 5o PFfereﬁBe|8ﬁ8§ S&BStﬁBFﬁﬁ 1'ig.
12 sho~ns a regular taper in which the radius shrinks graduall tomard t he

front end6comst fersefdeEhgakdm ph Fhg. fozwagdi ef FQGOFﬁﬁﬁﬁﬁﬁaFuFSaFﬁé

section shown in Fig. 12, the front end in section perpendicular to the
axis X i 36h. The circumferential surface 16a is formed about the

axial center of the tubular portion 16, and the pair of
tapered surfaces 16b formed at the same axial extension at
either end thereof. A plurality of annular grooves 1l6e
triangular in cross section, for example, is formed at
axially spaced separations on the peripheral surface of the
tubular portion 16. Female threads 16d are formed on the
inner peripheral surface of the tubular portion 16 for
fitting the flange~fixing member 9. The bearings 56 and 57
are fitted into the boss portions 18a and 18b along their
inner peripheries. The protruding portion 16c is provided
for sandwiching the flange 8 with the flange-fixing member
9.

The skirt 7b is forged integrally with the bobbin trunk
7a, and formed so as to cover the cylinder 30 of the rotor

3‘
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2
reverse taper in which the radius shrinks toward the rear end. Referring to
Fig. 14-16, the front end in section perpendicular to the axis X (Fig. 14)
is an ellipse, while the rear end in section perpendicular to the axis X
(Fig. 16) is an oppositely oriented ellipse whose major and m nor axes are
orthogonal to those of the front end ellipse. The portion of the spool
between the front and rear ends in section perpendicular to the axis X

(Fig. 15) is &hg ridlangssihdnariaepbbiontyank geing seriateiakly rdter se and

regul ar tapers, backlash and |ine-drop at when wi nding on the fishing line
are | ess dridkelsy & looar metahicw damrodihrands #ISttantl hatd ustranies a | i ne
econom zer 50. The |ine econom zer 50 is tubular conponent made of

synt heti dengibr(éiﬁi WIRIY 0F fetedd NBWdHOHA® Hafies abt eird B fon aid 7St
trunk part 50a and a second trunk part 50b. The bore of the |ine econom zer

S0 is forgmgddy di tiddlg, t hg Dohbidy 1d ke tidr At Wife SPOM g 8 \arltpr €i n the

i nner peLiptrcra~ sides of the Lust and second trunk parts 50a ~rrocl 50b W
t onto t ' ryyak 7 ~ dde o haer = . f4 st and
second t B: ﬁlnitpgaﬁtéh%dg{la% Eg%rbéls%rﬂ?o anto?l LIEAS%% atl‘nod-l% enonaepepnltgoa)g%ﬁrﬁetn‘{i%ort i ons
50c and 5Qd are respectively faorned, for radjall ecuring.the first and
second tr e s‘?’?f@fé‘sdrﬁf’ 50@%%#%%&%’?%%?@@?? S*'he }H‘ﬁb Htononi zer
50 when fitted onto the bobbin trunk 7a as Fig. 18 illustrates is a

def or med Spred Serkq e thamakh theeadsel¢d sbroERR RAMYE ent points

differ, as in the case with the spool 4 according to the second enbodi nent.
Q her (°;trutk d@ vimner @eniphdérak sunfare zgasivighes Hhedifangd & t he
second enbodi nent spool 4, and therefore will not bel expl ai ned. Form ng the
first andbesemrd it wnd pard dflai mndedrdb d, thixingeches dilamgeer8 50 i nt o
reverse and regul ar tapers enabl es backl ash and |ine-drop prevention.

Modi fications Ad}i Addauated hn boRbl 4 | rinke 7Sedticie gérerditipandisul ar

to the spool spindle 15 axis X is an ellipse in the previous enbodi nents,

the thirg RN {018 Wse | #8AEbnd O ¢ | AL SobBid B ik 7a
substantléﬁ$§ﬁ$%|andﬁ1ar or rectanéﬁ?ar In cross section, as shown in Fig.
19 and 205 (§ o ANONINE NE O] & tEderdd dif 4GS §td UpddiRt
spindle 15 the flange 8 is an ellipse comprehending the
circular part of the front end 7c. Distance A along the
major axis of the ellipse from the outer periphery of the
bobbin trunk 7a to the outer periphery of the flange 8
(maximum point) and distance B along the minor axis of the
ellipse from the outer periphery of the bobbin trunk 7a to
the outer periphery of the flange 8 (minimum point) differ
just by the difference between the major and the minor axes
of the ellipse.
When fishing line winds onto the bobbin trunk 7a in the
spool 4 thus, the line winds on until the minimum point on

the flange 8 (where the .distance from the outer periphery of

the bobbin trunk 7a is B), such that at the parts of the

-18~



includes the axis x is an isosceles trapezoid in the second and thqudl 2002
enbodi nents, t.hc present invention rs not. limted thereto. -25 t
~"1. ?~"i~~ (j) The spool in sections perpendicular to the axis X and in
the section that includes the axis X is not linted to the second and third
enbodi nents, and may take arbitrary fornms in section. According to the
present invention, fishing line winds on to the | evel where the height of
the flangdangel Susbat( Birei the PoB GisAprenser dpy distance nddnsowidlas far
as the outer peripheral ends of the flange. This prevents outward backl ash
of the | nBe afihdt ba.f| aogpesequenaigt heheppamtispalf ahpedtlankyet I8e thatent i on,
form ng bobbin trunk into normal and reverse tapers prevents backl ash and

| i ne- dr opreVaheows pdetiFifles-edbel Ha AiBEARLE BEEBeONaTRY BakdMgnged without
departing fromits spirit nor its scope. Furthernore, the foregoing

descri pt i @k@.%s?xh%u%%% RS t%C@rl%@g TBOuhh‘ikErlﬁ}s%Bt dcyention is

prOV|ded ustration only, and not for the pufpose of limting the

nvention as %%ffg%ggfg;.ﬂm%p@@si@grlg ﬁ,(% IAAENCLT Y Pty 26 Y

. nr~i ng

reel, a spool movai>lc >: dy. bac and orth

t oget her 9% Fha§ §§Fﬁms Fh@ 3 ggile gﬁr&%% % 51 €hon-r ound
bobbi n trunk perlptlera 1-ly onto mhlch flshlng line is mound sald bobbi n
trunk prVNEEd PEX ipheradoSUTEscRIOE 4he §BRodi Madmabody Jdécd ybular
perpendi cular to tile spool ,~ spindle axis; and a flange di sposed

f r ont - endwagehou siaigd peatitiion Bbuﬁbrmgdldntesmgélwavuﬁ@ amdo@neithgeri phery
protrudi ng outwardly front the outer periphery of said bobbin trunk over

t he enti i@neirr perfiphetrad idielecolf, thieeseirew portion 9a, having space

to accommodate drag plates 62a to 62e (described later); and
an abutment 9c¢ furnished on the end of the screw portion 9a
for abutting on the flange 8.

Male threads 9d are formed on the outer peripheral
surface of the screw portion 9a for screwing into the female
threads 16d formed on the inner peripheral surface of the
tubular portion 16. The drag-housing portion 9b is disposed
on the inner peripheral side of and coaxial with the screw
portion 9a, and the rear end thereof extends to a position
adjoining the disk portion 17. An annular spring-fitting
groove 9e is formed on the inner periphery of the drag-
housing portion 9b for fitting a spring component 65, bent
into a pentagon for example, to stop the drag plates 62a to
62e from slipping out. To the rear of the spring-fitting
groove 9e, interlock grooves of a pair 9f, 9f running

axially are formed for non-rotatably interlocking with drag
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t he height of said flange relative to said bobbin trunk perimetrically is

at least partially not uniformsuch that said flange dianmetrically2is jin agg?
Least one portion equal to the maxi num di aneter fishing line winds onto

sai d bobbin trunk, and is dianetrically larger in the reminder. 2. ~1

spool as set forth i_n claiml, ~~rflereir: said bobbint r~nk r:; c~)1 Ip
ccnl In ~wet_~c~n :,l:h.~t_mMl |y 1>c=rt~~~nH~rwl,-1:- to | ! ~~, ,,E~,~; ~
~ ;110 roate 62c. -The -abutmept 9c;ps.an"apgrox;m§;qﬁy q;sknshpped
t)1_1lrll 12g heel ( a spool novabl c relative to the reel hociy t~, ~ck

arrd for tdonmpgetriierthatn jedires sphedardwrpditeiap@d asdhitthes pdxdg-€onpri si ng:

a tubular bobbin trunk provided on the spool spindle, wherein fishing |ine

i s wound Hafd BREEIAAEN I Sed dndxalin 114 ko el i dd aftee £ smps esl,
front-endward on said bobbin trunk, said flange having an outer peri phery

prot r udi & ! [ r nk over the
entire cr%cu%%%e%{c%%lh%ne%@% aft dbﬂghﬁ{és/aalc%u%@ébrﬂ? n tru élfaéjnd sai d

e|n
[l ange | Ratd o SR afld Aldag & ﬁcp%dacﬁb%{t; % S PO gRI gl € are

el lipses 0S€ IHj o axes are orthogona or a spln ng reel a
sPOAd novablte relatjive to.the ree back and forth togethe h a
spindl e for t &L‘Eﬁ‘% edc?tbar?ﬁ‘bg ttfs‘?chgD e¥eeh e i t"’P k

provi ded on the spool, |ndIe mhereln fishing line js moundzgﬁglpherally
on to saitdSHsRA t5 Loy kP ¥§ dhglewiag) dkax aRYHiNh ARAE FREQR &P bobbi n

trunk, said flange haV|ng an outer periphery protruding . outwardly from
t he out ertherdpsiear A of Bhevdrasimeahanian 160 cuwrludgs @ knaob @k ctox|

rc.unfcrc~nr.e | _trc>roo0i ; ~ntier~~ir! tttr s<~~ci t>of>1 rr cr_nrlk
<~ncl tmanuallY?adjdsnlngldrag foreé rara ut >Foiot dorr Walkrtidn2 i <~ri cl
| ~~u |,!; t ~> Lt!<., ! ~~~c~c~ i .,;> rlcllr~ 1r ,., Jt3 - | fll~

~h~): ~ ; tHat inclGidds tfe wﬁfalcﬂy S Ry cghfat:eeé 644 a8 g, othey .
knob 61 presses the plurality of drag plates 62a to 62e
towards the spool 4. The knob 61 interiorly includes a
sounding mechanism 6la and a nut 61b screwed onto the spool
spindle 15. The drag plate 62a, a disk component made of
metal, is non-rotatably locked to the spool spindle 15 and
contacts the knob 61. The drag plates 62b and 624 are disk
components made of felt, for—example. Oon circumferential
parts of the drag plate 62c, a disk component made of metal,
are interlock projections for interlocking with the
interlock grooves 9f and 9f, to rotate the drag plate 62c
with the flange-fixing member 9. The drag plate 62e, also a
disk component made of metal, is non-rotatably locked to the
spool spindle 15. The sounding mechanism 64 is fitted to

the rear end of the drag plate 62e and sounds when the spool
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5 |~ spool os set_ior_t:tt i nc. 1airu~ tterein said bobbiZnftfynk(i?
and :~aici flange are provided with neans to nmake one novable relative to
the other for bringing their respective centers into coincidence and maki ng
the height of said flange constant relative to said bobbin trunk-
perimetrically. 6. For a shinning reel, a spool novable relatrvc to the
reel body back and forth together with a sprndle for the spool, said spool
conpri si repindleckbhiand rihk sRepbsk it raslrol ve pkqdach e 2% i shi ng

| rne is wound peripherally on to surd bobbin trunk; a f7an~e of IarQer

dr anet er therdsaq igpdacties. trunk front-endward in outer dianental

di nensi on, provided front-endward on said bobbin trunk; and a skirt portion
of lar~cr di angierfdRiwEed Hahbibed ekl r@sér £00bh adkd | acolber

di ar neai cal di nension. provided rear-endward on cnd bobbin trunk; said
bobbi n trunk hei ey fidhfHUGhd i1 s T44 Sis Ph@Rdq S&fds Othtd we ch the

ails of the spool spindle Iies, the radius of the bobbin wk is shorter at

t he front {fran . . f in a
second pllaln U Iggelc%{%%sﬁél)% lgrrg no%%%‘f}inalcﬂ(%'t % ﬁf%%%eflgés)?fp?%%ecti on
and in which the axis. aof the spool spindle lies, the radius of the bobbin
k(s MSHRST A4 1308 fhhe Seqinoba LRI H%‘ﬂ“%‘?rtﬁg REX% end of the
spoof. 7. A spool as set forth in claim?7, wherein sand bobbin trunk is
formed siIPkING :the shEne iwhth dibenindex cfingrr RbGFHE (hapmk FHA% HESfi rst

pl anar section decreases headrn~ fromthe re~u end toward t~ front errd,
anc~ - - gifipming cdie di isinsrody ofhe hHeldtvbbd e®Unks reasthe ke canecipl trer
section rncrcaacs headm- fromthe rear crui uw:nci ~l~e Iront ~~ncl r -~
~ Hn 1 ~ fistlihg FHrie is cpoolowt 'ynder .tH®rweidht oflthen ackeer ei n alL

|l easL orre ol_ c-noss-s<~c~t. ~ on.~ sW: ;i _ani. is | |y perpc nd ~cu 1 m
t:o Li m adtsatding ;the lhaldle | PCiwltlsd Tineiwieding ditéction cfte~rnc_1
and rear end ~_s non-cncrr lar . 9 . A spool as set forth in claim9,

wherei n athd gtk e Hchdl® 1HOSFAEEC AL SYbSe FdEdt Y3 PEE Perili cul ar to
the axis of said spool spindle in the front end and rear end is elliptical.

10. A sp A< . for | clai ' e .

oross- sectingid il dikodt fo MrbndiifOf Aeion “BoL AP Rectdifion

spindle in the front end. and rear end is, substantiall ol ygonal . 11. A

P00l s Set A i (901 WA DihA £ AN ety s 2

section and the, axi s-contai ning secondeIanar sectjon are, ort hogonal .
the bail arm 44 to the line-winding position, which

prohibits the rotor 3 from reversing, thereby stopping cast-
out of the fishing line.

In winding on the fishing line, the handle 1 is turned
in the line take-up direction, by which the rotation is
transmitted to the rotor 3 via the face gear 11 and the
pinion gear 12, rotating the rotor 3. Rotation of the rotor
3 winds fishing line onto the spool 4, guided by the line
roller 41. Herein, the fishing line winds onto the spool 4
only up to that minimum position at which line is initially
wound onto the spool, therefore backlash is not liable to

occur here, even winding on the line until the end.

-2]1-=



12. A spool as set forth in claim7, wherein at |east one of the gurs%iamqw
second pl anar sections is substantially trapezoidal. 13. A spool as + Lhbs
forth in claim7, wherein said bobbin trunk in at | east one place between
the front end and rear end is circular in cress'-scctiotr substantially

perpendi cular to the axis of said spool_ spindle. 14. A l.i.ne econom zer
fox' attachwmentsrtcar:wrspool for_ a sl _nrti_nc~z col , tlt:: ym |~~!lot
Immmcl wtlr a c:vintcirn!I 1'lrlnrt trlrnl: ar!'ci m<tt!vc -; 30 z ~~
J~I1 ~~~1p I~ t{adl{"dhd I Yfs) 'embdd dnddnt, 1dhd )E1addd, 8 d1d.d1l1ltptical

,IIitI-ll}l 11 ly ~ 1211"1 \\ 1111 .111 U \_1 ~ 11i ;111111 " ~p :l)u i~i
lo, 11Tr"  T1tdddi i dd therdildf ad " do tWhld Wddl tspinaiel1d lakid~—~x " m .
i~ el sttt ,mt T 111111, o~ P il Ienlile
i~IT:il v, dull1l" ~~\ yl | ~ . ~) (W ). t ] ~' 1~ 111
11v11111!" %ljlf(]']ar\ﬂ/ellsz/;WIf&sﬁ gﬁpsf%(%@f! 1&‘%0 (dllll%él? 2’31@,‘%%& ‘l[?]f’{‘c' .
CWI1L)fIIL I~ trllfl1; 1),i2(S Sald 11110 CCO 1011111er LIZLfll~ pallS
B)c |11~ fSMATEP ephrcit Hidg 15{/%1% éﬁr“tecildléc‘& %ﬁ%ﬁf?ﬁlﬁlé’%ﬁi Ubbi n trunk
to formtllc ))Ilc: ¢ _CO)011112ei. In a first planar section in which
tile a~, rsefMHlee oAl Al &id-c, L ddiats Wie thel Bobrh Er@ink i s
sllortcr at the front cnd of the spool than at the rear end of the spool,
and in a sdd{ngEl 8pliandhsc dillamyemdl ddctiion [p@rreiHicide 't Yhe |axis the
first planar secuon and In VhlCh LIle a.~is 01 the spool spindle Ilea the
radi us of thankesbignaduaikyi.s | oner at the front end of lire spool than at
the real end of t11(: spool 15. For a spinning reel, a spool novable
relative to the (pgelrnbedy Fagktrartpeiient:ogehkers \ith ehSpidde dyy the
spool, said spool conprising: a tubular bobbin trunk peripherally onto

whi ch {1 ShiBgAk e lifigund 28 BLAU:Sd Gadkhens pRolociRlithe: 4 ghdoDbi n
trunk front-end flange non-roung such that said flané% dianetrically 1s in
at least o ri. ual .t.he maxi i ageter. fishi i j nds, onto
sai d bobbi %Sngn%wgﬁggi T5 P8t rﬁi'caf’s'Pg’%p&%geg?’Fn i grr_% Jsomay s
AR AL I.AUf.A%U{.A‘..A‘U.Ag@DAslA‘{Y As.ALI.AEhAs.AsU.AL9.A9H.A.A‘3.As
LA AU y. AR ASHRCASIRSOAG. RR)-AAr&RLAE: SREPEyy 3f# SPEWRSED Fig. 6.
{qugb]X]ca%ca]ca]cakca]ca]ca]ca]ca]Qa]ca]ca]ca]ca]ca]qa]ca]ca]caLca]ca]ca]
ca] ca] ca] cal'érgleaurbg] ¢apes] erd] écalngsectfion perpendicular to the

axis X is formed into an elliptical shape.

(c) The flange 8 and the front end 7c of the bobbin
trunk 7a in section perpendicular to the spool spindle 15
axis X together may be elliptical, as shown in Fig. 7,
wherein the major axes of the flange 8 and the front end 7c
are orthogonal.

(d) The flange 8 and the front end 7¢ of the bobbin

trunk 7a in section perpendicular to the spool spindle 15
axls X together may be circularly shaped. This may be
wherein A=B as shown in IF1g. 8A, or wherein a difference in
distance A-B appears by shifting the [lange 8 to offset the

flange 8 center ¢ as shown 1n Fig. 8B. Different meansinstead of the
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| wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca
]calca] ca] ca]calca]cajca]lcalc<alUc<alj p q z

' X 1'\1j 3nX_s{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] caV] ca]cal] ca]cal!\'d, f9p"8n9p| vql gb] X] ca] ca] c
a] ca] ca] ¢ aViweal&irMhémber 9 may then be used to fix the flange 8 to the spool main bodyv 7.

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca] cal =
zP"\ ' ~Of <Y{ wqkighln¢ [alee ahc b slalcaleal eavioajmalheal balyca) ca] ca] ca] ca] ca] cal
cal ca] ca] ca] calca]ca] ca]ca]ca] ca]ca]ca]ca]ca! Y[bl- f

ca] ca] ca

FRETET2U K" """ #\WHA#S?3n$3$} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢c"a] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $UPRBRBEl &&&&
&Q~""#("(:(s((()R)))4*n**** +}lxsnid_Z]]ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cal . +c++++*
,b,,,-K-RDb----/.f....)/d///0?0] 00000, 1f 1} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
f1112R222223U3333" 42444555a55556E656667>7q7y77} xsnid_Z]]c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal calca]calcalcaJca]c
aJ cal ca] ca]ca] ca]ca]ca! 7778=8u88889C9{ 9999: H. r:

Ly <-<twlga\Wca] cal] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal - <e<<<<=9=nE==>>F>>>>>>7
?2q?} ?~??27??7? QodF- @ w nhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! GagALAAABB@Bf BBBBBC
KCPCQCCCCDDY Dk Do DDDEGE;

ELEME} xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal MEQEhEs EEEEEEEEEEEEF#F' F2F5FLFaFeF{
F~FFFFFFFFFzuoj e_ZTni d_U] ca] caU] ca] ca] cal] ca] ca] cal] ca] caU] ca] ca] cal] ca] cau
] ca] ca] calU] ca] caU] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca

FFEGEG GPGRG G G GEEEEEEEEEEEEEH6 HCHFHMHg H~HH} xsmhb] W e ZTni d_U] U] ca] cal] ca
] caU] ca] ca] ca] caU] ca] cal] ca] caU] ca] ca] cal] ca] caU] ca] caU] ca] cal] ca] ca] cal] ca
] cal] ca] caUl] ca] ca] caHHHHHHHI | |

[3l6IMEZIETHETELETEErrrri1Jddd~ytni cAYTni d_] ca] ca] caU ca] cal] ca] ca] ca] ca] cal]
ca] cal] ca] ca] cal] ca] caU] ca] ca] cal] ca] cal] ca] cal] ca] caU] ca] ca] cal] ca] ca] ca
JNJZzJ}JJJJJIJIJIIIK

KKKK$K® Kwk{ KKKKKKKKKKLzuoj e_ZTni d_U] ca] cal] ca] ca] caU] ca] ca] cal] ca] cal] ca] ca
] ca] caU] ca] caU] ca] ca] cal] ca] caU] ca] ca] ca] ca] caU] ca] ca] caU] ca] ca] ca

LL$L( LULLLLLMANMDVMVIVMIVMVMVIVMIVNBN NaNeNi Ny N} NNzuoj d_YTni d_] calU] ca] calU] ca] caU
] ca] ca] ca] cal] ca] caU] ca] ca] caU] ca] cal] ca] caU] ca] ca] cal] ca] ca] cal] ca] ca] ca] c
a] caU] ca] ca] ca NNNNNNNNNNOCc OO000000000PPPSP;

PAP{ PPPPQ~ysni d_ZUni d_]] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] cal] ca] ca] cal] ca] ca
U] ca] ca] cal] ca] ca] ca] ca] cal] ca] caU] ca] ca] caU] ca] caU] ca

QAQC Qo QLLLLLLLLARRRS R&RFRIVRPRK RNRRRRRYG( S~xsmhb] W d_ZUni d_]] U] ca] cal] ca
] cal] ca] caU] ca] cal] ca] ca] cal] ca] caU] ca] ca] caU] ca] ca] cal] ca] caU] ca] caU] ca] ca
U] ca] cal] ca] ca] ca] ca( S8S;

S?SCSUSSSTTSTATET _TeTi TTTTTTTTTT$U, U UaUuUyUUUzuoj e_ZTni d_U] ca] cal] ca] ca] ca
U] ca] ca] ca] cal] ca] ca] ca] cal] ca] caU] ca] caU] ca] ca] caU] ca] ca] caU] ca] ca] ca] ca] ¢
aU] ca] cal] ca] ca

UUUUUUU! V$VGVL Vg Vg VVWWWWIWAEW W W WAWNAAKX| wql fa\ Vj e_ZTni d_U] U] ca] ca] cal] ca
] caU] ca] caU] ca] caU] caJ cal] ca] cal] ca] caU] ca] caU] ca] caU] ca]-cal] ca] cal] ca] cal]
ca] ca] ca] cal] ca] caX7X;

XXXXYY. Y2Yt YWYYYYYYYYYYYZZEZ&ZeZhZr ZuZZZ| vgkf " [ U e_ZTni d_UU] ca] cal] ca] cal] c
a] cal] ca] calU] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] cal] ca] ca]
caUcalcaU calcazzzzz[ [1[i [[[TLLI\VS\S\W\N\\\\\N]8Tul]l]]]”zupkf ™ [Vnid_UUY ca]c
aU] ca] ca] ca] ca] cal] ca] calU] ca] caU] ca] ca] cal] ca] ca] ca] cal] ca] ca] caU] ca] ca] ca]
ca] cal] ca] ca] ca] cal] ca] ca

ATARaNANNNNANN # O < X 8 1'L'gy | " zupke [Vnid_UU ca]ca]calca]c
a] ca] caU] ca] ca] cal] ca] ca] cal] ca] ca] calU] ca] ca] ca] ca] caU] ca] ca] cal] ca] ca] cal]
ca] caU] ca] ca]ca

""" 6aWaYal aaaaaaaab, b/ bQobbbbbbbbcc! c$clc4cWyt ni cAXSni ] cal] ca] cal] ca] cal] c
a] cal] ca] ca] caU] ca] cal] ca] ca] ca] cal] ca] ca] ca] cal] ca] cal] ca] cal] ca] ca] cal] ca
] ca] ca] cal] ca Wt cweecccccccc

dEdMiQddddddddee#e’ e, eaeeeheeeeyt oi d ZTn| ] U] cal] ca] ca] cal] ca] ca] caU] ca] cal] c
a] ca] caU] ca] ca] caU] ca] ca] cal] ca] ca] ca] caU] ca] caU] ca] ca] cal] ca] ca] cal] ca] ca
eeeeff"f]ffffffffgg

gBgUgYgr gt gxggggggggggzupj e_ZTni ] U] ca] caU] ca] caU] ca] ca] cal] ca] ca] caU] ca] caU
] ca] ca] ca] caU] ca] caU] ca] caU] ca] ca] caU] ca] ca] ca] ca] ca] ca] caU] ca] ca
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dEnb@ s, 10%& ()-Y! 10%& ()-S@AO% ()- & 10%& ()-s9! 109%& ()- 910%&(ut| 200
VAEmb@s + 109%&' ()-')10%& ()-" &L!10%&' ()-L$10%& ()-s"910%& ()-° R
s109%&' ()-"Y& dEmb@ 79! 109%&' ()-&5 10%&' ()- 310%& ()- 1

1098 ()- &S/ 10%& ()-9-10%&' ()-& c g h i j ~ @L10%& ()-L

10%& ()-!&10%&' ()- 10 10 10<10%& ()-s9!'10%& ()- !X bC~ @

109%& () - S109%& ()- Of @MLOY%R& ()-19s10%&' ()- 10%&' () -9y ,

109&' ()-!\dE~ (&' Fxr@ (bhe fircavg end Je Qe bin trunk 7a is

109%& ()-9@ 0% ()-&s10%& ()-1j 3dE~ @/ 109%&' ()-99-109%&' ()-9 +

109&' () - InOnEHEYE: c)1-298, Y@ gOt-1981 @9 fendimdllad Eq the HPeoll) % ind 139

109%& ()-97! 109%& ()-95! 109%& ()-93 10%& ()-91 109%& ()-~_s\xY:/ 10 10%& ()- |

| 10%& () -15@aKA%RX(,) Skt OFf tH¥BdPbimSittitk (Ja pekPatdFdular to

10" sF109%& ()-s! 10%& ()-"!10%&' ()-&3109%& ()-"!10%& ()- &@LO%& ()-Y, fdB:/

10! (" $10%hedais & H¥EdicableD %R Big." 1%y By in shape

@O0%& ()- 10%& ()-9p"8dE:/

10! L1 L0v@ 0y Ty T B0 o 608 (100 Ko@) o HEa () Geetzne.
1014 G LTINS, Do SLEE e o APBL 8 MR oBE 106 - i
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axis of its elliptically shaped rear end.
(f) Both the flange 8 and the front end 7c¢ of the
bobbin trunk 7a in section perpendicular to the spool
spindle 15 axis X may be shaped into non-circular forms such
ellipses or polygons.
(g) The flange 8 and the bobbin trunk 7a may be formed
such that there is the difference in distance A-B between

them is at least lmm or more.

Second Embodiment

In describing a second embodiment of the present
invention, explanation will be omitted with regard to
configuration and operation that is the same as the first
embodiment.

As shown in Fig. 11, the spool 4 is a deformed spool
wherein the bobbin trunk 7a is a tube having different cross
sections at different positions, instead of a uniform cross
section. As illustrated in Fig. 12 and 13, the spool

spindle 15 in the section that includes the axis X of the
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reverse taper in which the radius shrinks toward the rear

end. Referring to Fig. 14-16, the front end in section

(\3 perpendicular to the axis X (Fig. 14) is an ellipse, while
the rear end in section perpendicular to the axis X (Fig.
16) is an oppositely oriented ellipse whose major and minor
axes are orthogonal to those of the front end ellipse. The
portion of the spool between the front and rear ends in
section perpendicular to the axis X (Fig. 15) is a circle.

Since the bobbin trunk 7a is formed into reverse and

regular tapers, backlash and line-drop at when winding on
the fishing line are less likely to occur.

Third Embodiment

Fig. 17 illustrates a line economizer 50. The line economizer
50._is tubular component made of synthetic resin (polymer) or
metal having ;;g separable elements, a first trunk part 50a
and a second trunk part 50b. The bore of the line economizer 50
is formed for fitting the bobbin trunk 7a of the spool 4,

wherein the innet peripheral sides of the first and second

trunk parts 50a and 50b {1t onto the bobbin Lrunk 7a. Along
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case with the spool 4 according to the second embodiment. Other

{‘\ structures for the line economizer 50 are the same as for the

second embodiment spool 4, and therefore will not belexplained.
Forming the first and second trunk parts 50a and 50b of the
line economizer 50 into reverse and regular tapers enables backlash
and line-drop prevention.
Modifications

(h) Although the bobbin trunk 7a in section
perpendicular to the spool spindle 15 axis X is an ellipse
in the previous embodiments, the third embodiment is not
thus limited. For instance, it may be substantially
triangular or rectangular in cross section, as shown in Fig.
i9 and 20. —

(1) Although the bobbin trunk 7a in the section that
includes the axis X is an isosceles trapezoid in the second

and third embodiments, the present invention 1s not limited

Lhereto.
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Various details of the present invention may be changed
without departing from its spirit nor its scope.
Furthermore, the foregoing description of the embodiments
according to the present invention is provided for
illustration only, and not for the purpose of limiting the
invention as defined by the appended claims and their

equivalents.

-26-

2002



10 10 10F <-109%&' ()-! LI"110%& ()-LI"!110%& ()-L 109%& ()-YZL[i[[[\S\dE _@
10@ 10% & ()- LM 10%& ()-3 24 g
10% & ()-!110%& ()-10%& ()- 10%& ()-S\\\]8]u}]dE _@ © o JUL 2000
10810% & ()-!10%& ()-L 10%& ()-m0%& ()- 10%2&' ()-10%& ()-1] "T"""_dEj @
10* 10%& ()-(y 10%& ()-&ML0% & ()-$ 10%& ()-1"10%& ()-@

10% & ()- < X 8 dEj _@ 107! 10%& ()-y5 10% & () LL3

10% & ()-31@0% & () /' 110%& ()-, 10%& ()-8 g Vv wx'y '~ @10

109% ()-"91109%& ()- ! &310%& ()- 10z 107

10z <, 10%&& A1) -;&;LQP/sz&'n(()d “i6al aaabQodE~_@ 10° .
109%& ()-s! 109%&' ()-sml0%& ()-& 10%&' ()- F 10%&' ()-", 10%&' ()- Qbbbc$cWecdE~_ @
10s" ! 10%& () - 9fy . JQY&E A ) )%lrmin\(é&Je)e]S & %9&@](alovénlpe/&é)ﬂs@véo%i {hscc
dEdddddE~_@ 10s, / 109&' () - s- & ()-s* & ()-s& 109& ()-s$

Too: (- df%%?o?éé%% %Efk1%“9£%‘§fhl%ﬁfe%%e§ %% S{ARH) F Yone
109 () -, | 109%&' ()~ 10%& 1 c'o 10%& &%\ 109/ () - 10ngggg(hc_hha!3_7{
10310%& (P9 %E?(J) 1% POIE PP 109& ()-! SYL0% & ()-3hhi Giii dET/

e Oy Do () Fanth- ??gfz%fé@‘?% st oEfe Rl ienaray St rmise (-

109& --109 *1 109 ( kkkkk kbC 10&10% &' 0%z & &1 0%
10 o Lot thikh T 109 Teom bR et T i eeEn e ov ik (i pdet O

spindle and non-circular in section perpendicular to the spool

r) spindle axis; and
_ a flange disposed front-endward on said bobbin
trunk, said flange having an outer periphery protruding
outwardly from the outer periphery of said bobbin trunk over
the entire circumference thereof; wherein

the height of said flange relative to said bobbin
trunk perimetrically is at least partially not uniform such
that said flange diametrically is in at least one portion

equal to the maximum diameter fishing line winds onto said

‘) bobbin trunk, and is diametrically larger in the remainder.

2. A spool as set forth in claim 1, wherein said bobbin
trunk 15 elliptircal wn scction substantially perpendacular o

the spool <prindle axies.
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both said bobbin trunk and said flange 1n section
substantially perpendicular to the spool spindle are

ellipses whose major axes are orthogonal.

4. For a spinning reel, a spool movable relative to
the reel body back and forth together with a spindle for
the spool, said spool comprising:
a tubular bobbin trunk provided on the spool
) spindle, wheréin fishing line 1is wound peripherally on to said
bobbin trunk; and

a flange disposed front-endward on said bobbin

trunk, said flangehggving an outer periphery protrudan>-‘ -
outwardly from the outer periphery of said bobbin trunk over
the entire circumference thereof: wherein

both said bobbin trunk and sard flange 1n soct 1an

substant tally perpendicular to the spooi spindle are
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A spool as set forth in claim 5, vherein said’ bobbin

trunk and said flange are provided with means to make

one movable relative to the other for bringing theilr respective
centers into coincidence and making the height of said flange
constant relative to said bobbin trunk- perimetrically.

6. Foraspinning reel, a spool movable relative to the reel body back and forth

together with a spindle for the spool, said $pool comprisina:
a bobbin trunk disposed on the spool spindle, wherein fishing hne is wound

) penpherally on to said bobbin trunk;
a flange of larger diameter than said bobbin trunk front-endward in outer
diametnical dimension, provided front-endward on said bobbin trunk; and
a skirt portion of larger diameter than said bobbin trunk rear-endward in outer
diametncal dimension. provided rear-endward on said bobbin trunk;

said bobbin trunk being formed such that

in a first planar section in which the axis of the spool spindle lies, the radius
of the bobbin trunk is shorter at the front end of the spool than at the rear end of the spool,

and

in a second planar section which 1s non-coincident with the first planar
) secton and in which the axis of the spool spindle lies, the radius of the bobbin trunk 1s

longer at the front end of the spool than at the rear end of the spool.
7. A spool as set forth in claim 7, wherein said bobbin trunk is formed such that:

diametrical dimension of the bobbin trunk in the first planar secuon decreases

heading from the rear end toward the front end, ana =

drametncal dimension of the bobbin ttunk 1n the second planar section

increases heading from the rear end toward the front end
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11. A spool as set forth in claim 7, wherein the axis-
.containing first planar section and the axlis-containing
second planar section are orthogonal.

12. A spool as set forth in claim 7, wherein at least
one of the first and second planar sections is substantially
trapezoidal.

13. A spool as set forth in claim 7, wherein said
bobbin trunk in at least one place between the front end and
rear end is circular in cross-section substantially perpendicular
to the axis of said spool spindle.

14. A line economizer for attachment Lo a spool for a

spinning reel, the spool beme tormed with o cvhindrical bohbin tunk and relauve
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dhe spool sard e coonomzo combiis e

defrcnente tie coonoros o g o0 CoRor e cnctnterentia i ooy e
spool bobbin uunk wherenn fishime hine is wound penpherathy on 1o said hine economzos
uunk parts,

sard hine eccononnzer trunk parts beng formed such that when fived onto the

spuut bobbin trunk 1o form the Ime econonuzer,

m a {irst planar secuon in which the axis of the spool spindle lies, the radius

ofthcbobbhluunkisshoncratUu:ﬁontuuiofdmspooldunlatwmrcarcnd(ﬂkhespooL

and

in a second planar secuon which 1s non-comadent with the fust planar
secuon and 1n which the axis of the spool spindle hes. the radius of the bobbin trunk 1s

longer at the front end of the spool than at the rear end of the spool

15. For a spinning reel, a spool movable
relative to the reel body back and forth together with a

spindle for the spool, said spool comprising:

a tubular bobbin trunk peripherally onto which
fishing line is wound and provided on the spool spindle; and

a bobbin trunk front-end flange non-round such that
said flange diametrically is in at least one portion equal to
the maximum diameter fishing line winds onto said bobbin

trunk, and is diametrically lgzéer in the remainder.



