SPOOL SHAFT SUPPORT STRUCTURE FOR DUAL- BEARI NG REEL
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] Thi s
application clains priority under 35 U.S.C. 119 to
Japanese Patent Application No. 2008-209443 filed on
August 18, 2008. The entire disclosure of Japanese
Pat ent Application No, 2008-209443 is hereby

i ncorporated herein by reference. BACKGROUND COF THE
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ouftelt a BRIl by evtacl icd  ehresn dfe sperd sadioBnd ag et race of each of

CONt RGtiSesacHRET MALS chasiReSN el QMCAGntact surlzce arca between an
outer circumferential surface of the spool shaft and each of the inner races, the ¢contact
friction between the spool shaft and the inner races is reduced such that the spool shaft
slips and rotates relative 10 the inner races, thereby enabling the spool to be rotated at a
high speed.

[0006] With the conventional dual-bearing reel, as described above, the spool can
rolate at a high speed during casting because the contact surface arca of portions where an
outer circumferential surface of the spool shafl contacts an inner race has been reduced.

A feasible method of enabling such a spool fo rotate at even higher speeds is to reduce the
contact surface arca cven further af the portions where an outer circumferential surface of
the spool shaft contacts an inner race. However, when the contact surface arcas between
the inner races and the outer circumferential surface of the spool shaft are reduced {urther,
there is the possibility that the spool shaft will shake when the spool is rotating at a high

speed and the shaking will inhibit the ability of the spool to rotate smoothly.
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A feasi ble nethod of enabling such a spool to rotate
at even higher speeds is to reduce the contact surface
area even further at the portions where an outer
circunferential surface of the spool shaft contacts an
I nner race. However, when the contact surface areas
between the inner races and the outer circunferentia
surface of the spool shaft are reduced further, there
is the possibility that the spool shaft wll shake
when the spool is rotating at a high speed and the
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annul ar portion. [0010] According to another aspect of
the present invention, only one of the outer
peri pheral end portions of thé& spool shaft include the
first annular portion and the second annul ar portion.
[ 0011] According to still another aspect of the present
i nvention, both outer



peri pheral end portions of the spool shaft include the

first annular portion and the second annul ar porti on.

[ 0012] According to yet another aspect of the present

i nvention, the first annular portion and the second

annul ar portion are each configured to protrude

radially toward an inner peripheral surface of the

bearing, the first annular portion and the second

annul ar portion having a substantially semcircul ar

shape when viewed al ong the axial direction of the
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portion and the second annular portion are mtcglally formed as a one- piece, unitary
member with the shalt portion.

[0016] According to still another aspect of the present invention, the first annular
portion and the sccond diameter portion are separately formed from the shaft portion.
{6017] According to another aspect of the present invention, the bearing further
having an outer race that is fixed to the reel unit, an inner race that supports the first
annular portion and the second avnular portion, and a roiling body arranged between the
outer race and the inner race.

[0018] These and other features, aspects and advantages of the present invention will
become apparent to ihose skilled in the art from the following detailed description, which,
taken in conjunction with the annexcd drawings, discloses in the preferred and example
cmbodiments of the present invention.

BRIEF DESCRIPTIONS OF THE DRAWINGS
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[0018] These and ot her features, aspects and advant ages
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 drawi ngs, discloses in the preferred and
exanpl e enbodi nents of the present invention. BRI EF
DESCRI PTI ONS OF THE DRAW NGS [0019] Referring now to
the attached draw ngs which forma part of this
original disclosure [0020]Figure | is a plan view of a
du@[)lﬁtjear Refgringabw actonidichg! droviags @nto@dimentrt of thislegginal
C% c“?osmc' nvention; [0021]Figure 2 is a top plan cross

ctional view of the same dual beari ng reel;
[ 0[@1&2(] IFi gitip@c3 id splanvienlodn ged-bering seas ecbidonab avéelgdiment of
9191011 support portion of' the sane

reel; [0023]Figure 4 is an enl arged
perogxﬁéct i mgmveesm of plaher csanelispootw sliphpente polrpdadng recl;

L O0ZAHHFT 9UL6. S 4] 5 A SNLALIRIGLPRS SERHhONHooldB6rOortion

of the same dual- bcaamo reel;

t%F plkgzgun?m

{6023 Figure 4 is an entarged perspective view of the same spool support portion;
[0024] Figure 5 is an enlarged cross sectional view of another embodiment and is
gquivalent to Figure 3;
[0025] Figure 6 is an enlarged perspective view of another embodiment and is
cquivaient to Figure 4; and
[0026] Figure 7 is an cross sectional view of another embodiment and is equivalent to
Figure 2,

DETAILED DESCRIPTION OF THE PREFRERED EMBODIMENTS
[6G27] Selected embodiments of the present invention will now be explained with
reference to the drawings. It will be apparent to those skilied in the art from this
disclosure that the following descriptions of the embodiments of the present invention are
provided for illusiration only and not for the purpose of limiting the invention as defined
by the appended claims and their equivatents.
[0028] Referring initially to Figure 1, a low-profile dual-bearing reel is illustrated in
accordance with one emboediment of the present invention. The dual-bearing recl
includes a reel body 1, a handie 2 arranged on a side of the reel body 1 for rotating the
spool, and a star drag 3 arranged on the veel body 1 side of the handle 2 for adjusting drag.
[0029] As shown in Iigures 1 and 2, the recl body | is provided with a frame 5 and
first and second side covers 6 and 7 attached to both sides of the frame 5. The {rame 5
has a first side plate & and a second side plate 9 arranged facing each other with a
prescribed space therein between.
[0030] As shown in Figure 2, a spool 4 configured for a fishing line to be wound onto
an outer circumference thereof is arranged inside the frame 5 and a spool shaft 16 1s

inserted through an inside portien of the spool 4 and fixed thereto so that the spool shaft
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equi valent to Figure 3 [0025]Figure 6 is an enl arged
perspective view of another enbodi nent and is

equi valent to Figure 4; and [0026] Figure 7 is an cross
sectional view of another enbodi nent and is equival ent
to Figure 2. DETAI LED DESCRI PTI ON OF THE
PREFFERED EMBODI MENTS [ 0027] Sel ect ed enbodi nents of
the present invention will now be expl ained with
reference to the drawings. It mrll be apparent to
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with a frame 5 first sec
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haSui&[af}hzﬂ tiogidgdesiphat e 8 and a second side plate 9

r aci ng each other with a prescribed space
é@g?}n b&%e‘é%‘ ence now to Figure 2, the spool shaft 16 also includes a cylindrical

rod-like shafl portion 16c, an annular first larger diameter portions 164 (also called the
first annular portion) arranged on opposite ends of the shaft portion 16¢ that is positioned
farther from a center of the spool 4 (right-hand end in Figure 2), an annular second larger
diameter portion 16¢ (also calied the second annular portion) arranged on the end of the
shaft portion 16¢ that is positioned farther from a center of the spool 4 (right-hand end in
Figure 2}, and an annular third farger diameter portion 16j {also called the non-first
annular portion) arranged on the other end of the shaft portion 16¢c{lefti-hand end in
Figure 2). The shafi portion 16¢ extends from the first side plate § to the second side
cover 7 and passes (hwough the sceond side plate 9. Rach of the first larger diameter
portions 16d and the second larger diameter portion 16e comprises a portion of the outer
circumference of the shaft portion 16¢ that i configured to have a larger oufer diameter
than the shaft portion 16¢. The second larger diameter portion 16¢ is arranged on an
outward side of the first Jarger diameter portion 16d that is located on the same end of the
shalt portion 16¢ such that a space exisls between (he first and second larger diameter
portions 16d and 16e.
[0032] The shafl portion 16¢ has a smali-diameter first shaft portion 16f supported on
the first bearing 30s, a second shaft poriion 16g that has a larger diameter than the first
shalt portion 16{ and is fixed to an inner circum{erential portion of the spoc! 4, a third

shaft portion 16g that has a portion with the same diameter as the second shaft portion
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[ 0030] As shown in Figure 2, a spool 4 configured for a
fishing line to be wound onto an outer circunference
thereof is arranged inside the frame 5 and a spoo
shaft 16 is inserted through an inside portion of the
spool 4 and fixed thereto so that the spool shaft 16
and the spool 4 cannot rotate relative to each other.
As shown in Figure 2, one end (left side in Figure 2)
of the spool shaft 16 is rotatably supported on a
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inner circunferential portion ol' a pinion gear 32

arranged and configured to receive rotation

transmtted fromthe handle 2, and a fourth shal
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third shaft portion | og and is supported on the

second bearing 30b. The first shaft portion 16f and
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with a cutting tool. [0033] As shown in Figure 2, there

is afirst larger dianeter portions 16d provided on

outer circunferential portions of opposite ends of the
spool shaft 16, i.e., one provided on the the fourth

shaft portion 16i, which corresponds to the end of the
spool shaft 16 that is separated farther froma center

of the spool (on the right side in Figure 2), Also,

there is a third | arger dianeter portions 16j provided

on ; | _.port osite_ends of
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s Hfﬁ”ﬁdﬁﬂﬂﬁﬁéﬁeﬁ ?%h@NhH@“ﬂ@UKmHGShaII portion 16i
ar@sfor md o003 Ascssh / A
f ! r stpl ar géF ’ di iamle ‘;S)Egl}ml %ﬂh %gy rg’?biqhm %a ‘mddpc second

| 3Fgyas S ’éﬁé?t“é%wt;ﬁlﬁ‘oﬁg JBQtareEcdae hx@bnﬁlmu sesttictptrte 8 or the

pPscabiugie: doagiakl ynauhnedy o
C|rcunfeﬁént|ap pgrtl%n gfgﬁmgtggggﬁdubegﬁu(kmﬁﬁﬁponm“1@
a¥ ho! lhh%:ba(hg’éﬁ@ porlign HdendHgukand s‘;hapémmmcapmamn abe, and
CHIQF 52680t 'anﬂﬁr'cd M&&‘z\% Ofic &  ;
Furt her ot el g Silt 1T LHS :%Pegl{e)ar%g @F’ nmu au, SOdI élé'lbélﬁlgl

t He’ Jsoéldbwa“i"ahg@é’if th @ﬁ'ét“ék“ép@ﬂl’imewi {ltﬁemai(&l c@dﬂ:]h, %cc,(md larger
chnh i @YorehnSUE h;ctﬁhiemwc'drl i@tﬂuﬁ%%]‘%} PP a‘?’“ﬁ? ,lﬁ 1cﬂas of Wil
of the spool sh 5 corner’ porti
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RaGEd Rndi& RIRALIRAL Yo QU u an a
the | ar genf Idl et erltﬁortg)gﬁgm%dﬁ %é{? an ¢ :\djt héxglal L?mco{fm not
the first larger dianeter portion 16d, the second
| arger dianmeter portion 16e, and the fthlrd | ar ger
di aneter portion 16j, are forned to have the sane
shape. [0036] As shown in Figures 2 to 4, the externa
di ameters of the first larger dianmeter portions | 6d
and the second | arger dianeter portion 16e are
substantially the sane as an external dianeter of the
second shaft portion 16g or the third shaft portion
16h, or smaller than an external dianmeter of the
second shaft portion 16g or the third shaft portion



[0037] As shown in Figures 2 and 3, each of the first

bearing 30a and the second bearing 30b is a bal

beari ng having an outer race 30e fixed in the first

side plate 8 or the second side cover 7, an inner race

30d supported on the third | arger dianeter portion

6j or the first larger dianeter portion 16d and the

second | arger dianeter portion 16e, and steel balls

30e arranged between the outer race 30c and the inner
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ality of friction plates 40, th

|nclq$es a %HE ap
mehe ’%i”‘" l%ané’&rﬂiffﬁ@: Helftsd fpp thepess fp me,ctuoeeﬁumt atiaipn of

4@uahﬁnambanged to contact both ends of the spoo

ﬂﬁ% 1 & a% menber 41 i s detachably nounted to
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40 a ai nst both ends éf tﬁéggbbol %ha Qﬂo<na% e
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Sdli@lln::itll‘qaiz tidid ] RXQA % sBecRNdrRG df 68 Qx@itol‘{‘@&n vk Qﬁdtﬁg@@wuh a
he second bear.i ng b he spring
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| arger dianmeter portion 16e of the spool shaft 16 are
supported on an inner circunfgerential portlon of the
second bearing 30b. The first larger dianmeter portion
16d and the second | arger dianmeter portion 160 are
arranged with a space in-between and each conprises a
portion of the fourth shaft portion | 6i (which is on
the end separated farther fromthe center of the spoo
4) that is configured to have a | arger dianeter than
the shaft portion 16¢c. In this enbodi nent, since the
first larger dianmeter portion 16d and the second
| arger dianmeter portion 1l6e are arranged with a



space there-between, a contact surface between an

outer circunferential surface of the spool shaft 16

and an inner circunferential surface of the second

beari ng 30b can be reduced. Also, in this enbodi nent,

since two | arger dianeter portions, i.e., a first

| arger dianeter portion | 6d and a second | arger

di aneter portion 16e, are provided, the spool shaft 16

can be supported across a wi der span in an axia
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prsgsendd fiive Dbinafe cdhidr bf Sk shad GeRs HrAMRLRI 1oRARS HQM ARG of

r. diameter portion are provided on a
ggdfogqafE“%ﬁ“5“§ﬁ88ﬁ48#da dual - bearing reel and

supported on an i nnegrrireunfrerentialiparti on of a
@ﬁh E g e first larger dianeter portion and the
i Ia

ErP AR BN Gt T de e At cio P enaa freptd lowyor

ﬁlahhe;z ﬁ(pﬁ@rl mSﬁ)&fv’Edcﬂ Rat shsol Ll@aﬁ[gﬁ% sﬁmm Adehat, ﬁm?‘f’cd hQn
arran e aced {l)\grt rom each

fﬂlpéaortréls%r c\rl 1ny MWH&*F“%? extigapiveesiting Dtlapt larger diameter

c p«s;owrrﬁ;eﬁrrﬁm:tmald 1stpef @gaeef pdrie e?aélp&hnlﬁah@fr bo@BfoBMe spool shafi
L unfe ential surface of the bearing can be

n
H’ F‘ é‘%ﬂv 11 8 SETE PP EURHES HEEHEo Sp srredinaridion: gwh other. As
Sharksl [ng cahen afcdh @csReeln biabiesc@dhlefnhighy i%@)@%a sPUdTER 1 and an
EXAMPLE EMBODI MENTS [ 0043] (a) Al though in the

previ ously described enbodi memt the dual -bearing ree

is alowprofile type dual -bearing reel, the present
invention is not limted to such a reel and can al so

be applied to a spool of a round dual -bearing reel.

[0044] (b) Al'though in the previously described

enbodi nent the first larger dianmeter portion 16d and

the second | arger dianeter portion 1l6e are each
configured to protrude radially outward toward an

inner circunferential portion of the second bearing

30b so as to have a generally rectangul ar shape in an



[0045] (c) Although in the previously described

enbodi nent the first larger dianeter portion 16d and
the second | arge dianmeter portion 16e are fornmed as
integral portions of the fourth shaft portion 16i, it
Is al so acceptable for the first l[arger dianeter
portion 16d and the second | arger dianeter portion 16¢
to be formed as separate entities fromthe fourth
shaft portion 16i. [0046](d) The di mensions of the

t hatindrair agﬁffudhtaaﬂﬁll REc Fakd QRg d80e zuitl@cdssﬁﬁlg qgo BL 8% the
di anet.e the first bearing End the

rtio e,
secshd %gggwﬁﬁmgﬁﬁ“ﬁﬁé“ﬁéﬁxﬂN#Pﬁbﬂmkhﬂaﬁ@ way by the
previously eXp|alnedﬂ@ﬁ@@@XﬁEﬂﬁiﬁh@@éﬁb&fNl§|though in

h ~evi ous descri bed enbodi nent two
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he stated features, elements, conponents,

pr
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rreiamnqtrgsuomm ho@shet fhel be@H¥FB02," B elUGidNg hearinBa¥h RYmot limited in

" Wi {L i r derlva ves. Also, the term "part
"sé)?:tﬁi gbgmp“NFP ﬁm“m“ﬁgﬁﬁ%¥“““%r "el ement” when used
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arts. %0049 ]1'n addition,

2'31}“8% (nc ; gliir L gr(,bﬁléincltc&)%om F@raRa P gecond Jagger %m@tu pomon l6c)

' 'mabmibahm:dcd on an outer circumference of the end of the spool shaft 16 that is farther
from the center of the spool 4 (i.e., on the fourth shaft portion 161 and nol on the first
shafl portion 16£), it is also acceplable 1o provide two larger diameter portions (i.e., a first
larger diameter portion 16d and a second Jarger diameter portion 16¢) on cach of both
ends of the spool shalt 16 (i.c., on outer circumferential portions of both the fourth shaft

portion 161 and the first shafl portion 16£). In such a case, there would be a first larger
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"bel ow', "downward", "upward", "vertical"

“hori zontal", "inner", "outer", "longitudinal" and
"transverse" as well as any other simlar directiona

ternms refer to those directions of a device equipped

with the present invention. Accordingly, these terns,

as utilized to describe aspects of the present

i nvention, should be interpreted relative to a device
equi pped with the present invention. [OOSO]Nbreover

t h@idh"%{cp})()l'g&pfdd% %chon@[sn #&F&%%U% 5 zt;omt ?%c%ze& Gl B8 of four
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re uired to carry out a eS|red |on e terns of

a8l subhinger smg@mgthgmomapil e picgcabmucmlloa,nbio erm “comprising”

aﬁlm IR SLY as 1%(1 weli ll A ?:HXLdQB he gvp ) emécl,dq[x A s?iqamépc. ify the
used herej n nean reasonabl e anou ati of

t hBepren ¢fiteastated W‘rﬁsu«e felanteats, cOhpoRmth, gieguﬂ tntqbsmnmti/ox steps, but

si &phgi ICQ(%SHCHN BS% &e(g |-COL9§ d o
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4. The spool shaft support structure according to
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3. The spool shaft support structure according to claim 1, wherein
both outer peripheral end portions of the spool shaft includes the first annular portion
and the second annular portion.

4, The spool shaft support structure according to claim 1, wherein

the first annular portion and the second annular portion are each configured to protrude
radially toward an inner peripheral surface of the bearing, the first annular portion and the
second annular portion having a substantially semicircular shape when viewed along the axial
direction of the spool shatt.

5. The spool shaft support structure according to claim 1, wherein

the first annular portion and the second annular portion are each configured to protrude
radially toward an inner peripheral surface of the bearing, the first annular portion and the
second annular portion having a substantially rectangular shape when viewed along the axial
direction of the spool shaft.
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10. A spool shaft support structure for a dual -bearing
reel that rotatably supports a spool shaft in a ree
unit, the spool shaft having a first end portion, a
second end portion and a shaft portion di sposed
between the first and second end portions, the shaft
portion fixedly supporting a spool for winding a
fishieng | iThe spat ehdfheipgorbbtrieens hevgrdirReb clairm 6, wiReeh

shaf twh%H%Of{rgt aﬁhﬁl& \}golr't o% a%g%)e{ ée%brgrgannu ar Portlor?arfe J et%\{slad along the axial

annul
dirgredion gt f@? sER Aafep cefnet Wéh%f@afangtpi@fmsh@ﬁed ﬁrﬁf@nﬂﬁe@qnd annular

panibhd Blsugtefitlalipubgi ng fornmed on an outer surface of
the first end portion of the spool shaft; a
second annul ar portion having an outer di amet er

si m “ar t dhe Reoch Bhast sugpertaifusiure Acaoring tp claim Arniwharain

port ltm;rsttahﬁulaemm ALY SdcoR@ BN pBRbAErefintegRby Pmed as a one-

rfa of e flrst end portion of the
&%%O?Mé g#i eé@éﬁ °f"the first annul ar portion

so as to deflne a vacant space on the surface of the

s poolsds hafrhe bedoneiett dubBort th@tur@QéBékﬁ{g t@@ra'irh aNwRHdint he

seco r po ;

o 1 TP A5 81 s sqeg0 Bt RO R iy 1imed from the
Sbﬂbﬁ@“@he aX|aI direction of the spool shaft, the

outer surface portion being fixed to the reel unit,

and t.,he inper tio 0 n second

ond Sorti GRS cagaienat oS Sugled HORRId R &F5RAY: ng

i nneithedreariogifughershaving@e optsr rdcemat dtxed th the res! onity an frwer race that
s%o&ls tdl ffrﬁ%h&l@r &frtldn%dsﬂp@%coﬁ@éﬁﬂuiartpbﬁio@Lgn@ra r%lHﬁé B&dEy arranged

I dth
BEeph T R Pebsrn e i s ol 15 a6} oae t ho-vacant

space to simultaneously support the first end portion
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SE&Q tsnagtn:h a reel unit, the spool shaft having a first end portion, a second end portion and a
shaft portion disposed between the first and second end portions, the shaft portion fixedly
supporting a spool for winding a fishing line onto the dual-bearing reel, the spool shaft support
structure comprising:

a first annular portion having an outer diameter larger than the outer diameter of the
shaft portion, the first annular portion being formed on an outer surface of the first end portion of
the spoof shaft;

a second annular portion having an outer diameter similar to the outer diameter of the
first annular portion, the second annular portion being formed on the outer surface of the first
end portion of the spool shaft and adjacent to the first annular portion so as to define a vacant
space on the surface of the spool shaft between the first annular portion and the second
annular portion;

a first bearing member having inner and outer surface portions extending along the axial
direction of the spool shaft, the outer surface portion being fixed to the reel unit, and the inner
surface portion supporting the second end portion; and

a second bearing member having inner and outer surface portions extending along the
axial direction of the spool shaft, the outer surface portion being fixed to the reel unit, and the
inner surface portion extending axially across the vacant space to simultaneously support the
first end portion via the first annular portion and the second annular portion.
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