SPOOL BRAKI NG DEVI CE FOR DUAL BEARI NG REEL CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] This application clains priority under 35 U . S.C. 119
to Japanese Patent Application No. 2005-330248 filed on Novenber 15, 2005.
The entire disclosure of Japanese Patent Application No. 2005-330248 is
hereby incorporated herein by reference. BACKGROUND OF THE | NVENTION Field
of the Invention [0002] The present invention relates to a braking device.
More specifically, the present invention relates to a spool braking device
for a dual bearing reel. Background Information [0003] A spool braking
device is provided in dual bearing reels, especially bait casting reels
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Lhey are EOTLSULEL 20, 15k, Lhe, Aing, Levce L changed, by 0L uSti g the
di recti on.maghetic flux generated by magnets, and the like, have been conventionally known as
spool braking devices. In addition, technology that electronically controls and brakes a
rotation in the line-releasing direction of a spool that is rotatably mounted to a reel unit has
been recently disclosed (see, for example, Japanese Laid-Open Patent Application No.
H11-332436). Conventional electronically controlled braking devices include a circuit
board that is arranged in an interior of the reel unit and a plurality of electrical components

disposed on the circuit board. The electrical components include a microcomputer and a

R

sensor that detects a rotational speed of the spool. In addition, a plurality of magnets is
mounted to a spool shaft and is sequentially arranged in a rotational direction around the
spool shaft. A plurality of coils are connected to the circuit board and disposed around an
outer periphery of the magnets. The spool is braked by utilizing the electric power
generated in the coils by the rotation of the spool.

[0004] In addition, the conventional electrically controlled braking devices are
configured to be able to adjust the braking force by a dial. Specifically, they are
configured so that the braking force is changed by adjusting the extent of overlap between

the coils and the magnets in the axial direction.



[ 0005] Casting conditions widely vary. To take fishing |ine as an exanple,
the relative density of fishing |line nade of pol yam de resin,

fl uorocarbon, or polyethylene are each different. Therefore, when the
fishing line is wound around the spool, the mass of the spool is changed
by the fishing line. Accordingly, the nonent of inertia of the spool
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when a head wind blows, or a when full-casting is performed. In addition, when a fishing

line with a small mass is used or when a tailwind blows, disadvantageous situations
including a situation in which the tackle is not cast far and a situation in which the tackle

is cast too far may be caused. Accordingly, the tackle may be cast to a position remote

e

from a target position. Thus there is a possibility that casting performance cannot be
maintained,

[0007] In order to maintain the casting performance, the braking force can be minutely
adjusted with an operating member and can be configured depending on casting conditions.
However, when adjustment of the braking force is minutely performed with the operating
member, delicate maneuver is required for minute moving distance. Therefore, the
operation becomes cumbersome, and it is also difficult to promptly find out an optimal
setting depending on casting conditions.

[0008] In view of the above, it will be apparent to those skilled in the art from this

disclosure that there exists a need for an improved spool braking device for a dual bearing



-2 reel for pronptly finding an optimal setting for casting conditions with
an easy operation. This invention addresses this need in the art as well
as ot her needs, which will beconme apparent to those skilled in the art
fromthis disclosure. SUVWARY OF THE | NVENTI ON [ 0009] A spool baking device
for a dual bearing reel in accordance with a first aspect of the present

i nvention includes a spool braking unit, a first operating nenber, a second
operating nenber and a spool controlling unit. The spool braking unit is
configured to brake for a spool. The first operating nenber is configured
to be novably nounted to a reel unit. The first operating nenber is
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[0010] This spool braking device for a dual bearing reel is provided with two
operating members; that is, the first operating member and the second operating member.
For example, combining a number of 4 braking levels of the first operating member and 8
braking levels of the second operating member provides 32 braking force levels without
minutely setting the moving distances of the operating members. Here, a plurality of
levels of the braking force is able to be performed without minutely setting the moving
distances of the first and second operating members by properly using two operating
members so that the optimal casting condition is able to be promptly found out with an
easy operation.

[0011] The spool braking device for a dual bearing reel in accordance with a second
aspect of the present invention is the spool braking device according to the first aspect of
the present invention, wherein the spool braking unit is configured to electrically control
braking for the spool, and the spool controlling unit is configured to electrically control a

braking force of the spool braking unit. In this case, since the spool braking unit can be



-3 controlled electrically but not mechanically, it is possible to mnutely
control the spool braking unit according to types of fishing |ine,
conditions at fishing spots, and the like. [0012] For exanple, it is
possible to select one of the plurality of braking nodes according to
casting conditions by the first operating nmenber, and it is possible to
adjust the strength of the selected braking node by the second operating
menber. In addition, it 1is possible to arbitrarily select a conbination of
t he braking node and the strength of the braking force according to a
conbi nati on of the operating positions of the two operating nenbers. Here,
two oper at ¢0m@roﬁed1ﬂectsicaii3ebm movindelthnically sietstposgblehie ntinadsiyn@niror e spool
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degree of time-series variation of braking force are different from each other are varied.

In this case, it is possible to select the basic braking pattern and the strength thereof
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according fo casting conditions. Therefore, it is possible to appropriately deal with a
variely of casting conditions.

[0014] The spool braking device for a dual bearing reel pertaining to a fourth aspect of
the present invention is the spool braking device according to the third aspect of the
present invention, wherein the spool braking unit includes a first selection device that
selects any of a plurality of braking modes including at least one of the plurality of basic
braking patterns according to the first operating position of the first operating member,
and a second selection device that selects one of the plurality of strength braking patterns
of the braking mode selected according to the second operating position of the second

operating member, and controls the spool braking unit by the selected strength braking



operating nenber, and controls the spool braking unit by the sel ected
strength braking -4 pattern. In this case, roles of the first operating
menber and the second operating nmenber are clear. Therefore, selection of
t he braking node is easy. [0015] The spool braking device for a dual
bearing reel pertaining to a fifth aspect of the present invention is the
spool braking device according to one of the first through fourth aspects
of the present invention, further conprising an operation regulating
mechani smthat regul ates an operation of the first operating nenber. In
this case, it is possible to prevent the first operating nenber from
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arbitrary braking force. [0017] The spool braking device for a dual bearing
reel pert dbmpiesent invenevsibhspop bukingofevichecprdigrio ohavétheisernidghiongh spool
braki ng d%vf{hce%pg&g of t%le T)ges%r?t i%@f%tf%h,x \Ev e SR ts;:)o(%)fl b}arf{?ng unit includes a rotor that
comprises a plurality of magnets which are aligned in a rotational direction, have
interchangeably opposite polarities, and rotates in association with the spool, a plurality of
coils that are serially connected and mounted to a portion of the reel unit at predetermined

intervals in the circumferential direction so that they surround the rotor, and a switch

element that is connected to both ends of the plurality of coils serially connected to each
other, and controls the spool breﬂcing ﬁnit by contrdl_ling an on/off state of the switch
element. In this case, loading applied to electricity flowing through coils can be changed
by controlling the on/off state of the switch element during rotation of the spool when
casting or the like, and thus the spool braking unit can be minutely controlled with an
arbitrary braking force.

[0017] The spool braking device for a dual bearing reel pertaining to a seventh aspect
of the present invention is the spool braking device according to the sixth aspect of the
present invention, wherein the spool controlling unit controls the on/off state of the switch

element by controlling a duty ratio of pulse width modulation (PWM) signals with a



present invention, wherein the spool controlling unit controls the on/off
state of the switch elenent by controlling a duty ratio of pulse width
nodul ation (PW) signals with a -5 predeterm ned cycle. In this case, the
braking force can be easily controlled by controlling the duty ratio of
the PWM signals. [0018] The spool braking device for a dual bearing reel
pertaining to a eighth aspect of the present invention is the spool

br aki ng device according to the seventh aspect of the present invention,
wherein any of the plurality of the basic braking patterns is configured
such that after a first tinme period has el apsed since start of casting and
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of the present invention 1st dua ring reel acc Ing to the ninth
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configuredodnd ar \aRAPLed R RIS Sedohuntd Lo REHALL AT oF BB Lse AN R0
which includes a spool unit, a spool, a handle, and a spool braking device for braking the
spool according to the first through eighth aspects of the present invention. The reel unit
includes a frame having first and second side plates disposed apart from each other, first

\ and second side covers covering outer sides of the first and the second side plates

respectively. The spool is rotatably mounted to the reel body. The handle turns over the
spool, “ A '
[0020] With this dual bearing reel, the same working effects as one of the first through
eighth aspects of the present invention is obtainable.
(0021} The dual bearing reel in accordance with a tenth aspect of the present invention
is the dual bearing reel according to the ninth aspect of the present invention, wherein the
first side cover is configured and arranged to expose the first operating member and cover
the second operating member. In this case, since the second operating member is covered,
it is possible to keep the second operating member immobilized while fishing. Thus, it

prevents the optimal setting from changing by a malfunction,



t he second operating nenber. In this case, since the second operating
menber is covered, it is possible to keep the second operati ng nenber

i mmobi lized while fishing. Thus, it prevents the optiml setting from
changing by a malfunction. -6 [0022] The dual bearing reel in accordance
with an el eventh aspect of the present invention is the dual bearing reel
according to the ninth aspect of the invention, wherein the first side
cover is configured and arranged to expose the first and second operating
menbers. In this case, since both of the operating nenbers are exposed
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accor di ng dnenged| Inrthisichse, siate bethtoif g henatidiseomsl ieehingsnéheerpasarahanpe of

a‘thckle, types of fishing line, castin t hods, situations of fjshing
spot s, anocogiﬁléﬁnwma%ﬂ%%r Pwnk&fﬁ%hff%@u{m %O@géﬁ"aﬁﬁl%mewgﬁ%& Brofjdefout
setting moyong di alcanesgdb thd S QRENRELRh, W%@'Qf@@&@éﬁh@%@&“ﬂﬁordetis will

be possible to find out "an optimal casting condrtion pronpt wWth an easy
oper at i on.ablq 0d2akrfvreegbwithoutotinetelotsjtiew the nfevatgdisepcaasyi ot eeaaithy

advant ages_of. th resent . invention will beco parent to .t hose,.skilled
"n the ar S°FPRSH PhEMESTIY G0 QPaPHRAMebSEy fhiebie ARAEhcasiag Sndicn

conj uncti Q@aﬁ%l&béﬁ%nﬁﬁig%@ﬁhd&tﬁ\éh%frm kahoses a preferred enbodi nent of
t he present invention. BRI EF DESCRI PTI OF THE DRAW NGS [ 0027] Referring

now t o t hé0@dilachadsodivemppriatinghinembersam propiled fortsetthigghobiagingdorce.
Therefore, it is possible to minutely adjust the braking properties according to a plurality
of casting conditions such as the mass change of a tackle, types of fishing line, casting
methods, situations of fishing spots, and the like by properly using the two operating
members without setting moving distance of the operating members. Because of this, it
will be possible to find out an optimal casting condition promptly with an easy operation.
[0026] These and other objects, features, aspects and advantages of the present
invenﬁion will become apparent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed drawings, discloses a preferred
embodiment of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027] Referring now to the aftached drawings which form a part of this original
disclosure:
[0028] Figure 1 is a perspective view of a dual bearing reel equipped with a spool

braking device in accordance with a first embodiment of the present invention;



di scl osure: [0028] Figure 1 is a perspective view of a dual bearing reel
equi pped with a spool braking device in accordance with a first enbodi nent
of the present invention; -7 [0029] Figure 2 is a partial cross-section
view of the dual bearing reel equipped with the spool braking device of
Figure 1 with a first side cover opened in accordance with a first

enbodi nent of the present invention; [0030] Figure 3 is an enl arged
cross-section view of the spool braking device of Figure 2 in accordance
with a first enbodi ment of the present invention; [0031] Figure 4 is a

| ateral view of the dual bearing reel equipped with the spool braking
devi ce of HI@G8les Hgam@ i2 apattial tives-béctish viavdef thodesl repemertel syuagedrdance
with the i st odi nent of _the present inyvention; [0032] Figure 5 is an
expl oded ogﬁsaﬁ%lefif B\%g?‘“‘fﬁh%g g6 L iR, Iy sulswvore qn?n%ﬂgwa%rﬁé@e Witk & t he
first embodisiembodiinehh6r BE BRBBIt ihi4@BhI on; [0033] Figure 6 is a
cross-section view of a casting cont rol ling mechani smof the dual bearing
reel in act®BhncdigweR is heetflargst cenboditimentievobf thheppoldsadng dewentfi Rigyre

[0034] Figute 7 is.a blpc i agr am of e spool. braki ng device in
apcordanceE\E/\InF%%O% ce‘f"ﬂﬁ%@%ﬁ&%@%@ﬂim&f tHESBt BB nvent i on; [0035]
Figure 8 i p0a1Dr aphigise Besmldieal VivwITo 6] 6Lam %éelleguﬁ%ks&d/wﬁtﬁtth@ o8 Dbraking
patterns in a braking node L for the spool braking device in accordance

with the fpieking deviseaf Rgnresdfandewish duefinst sidwenver opgnefl 0036brdangemithdhe s a
graph sch j : ] nges..in duty ratios of braking patterns in
e )

a braki ng node or 't Iéf device in accordance with the first
enbodi ment[0082] he Fiues 84 ari enttedddanliqO0BE] ofthdstos] BRkIng RvEe@Phecordance
schemat i Ca”l’\f shfovm r}l%@changes in duty ratios of braking patterns in a
braki ng motl Ricrigst epRodimer| of Whertesrgt HW9PE@i n accordance with the first
enbodi nent t hey At 20t L-on; ] i

schemati c aHO l@%g ]s h ogm%ugé g #rlgta% 8@559 Fgr?hgg £ i/e[\a?g%%ag E}&g &%n(r%%%}i}nr%%e%}fg[ ngfﬂfsthf: ﬁ u%ll
braki ng nduerivy fest int dveosipoad whh did gt aebidi@entn falgcoesan geemish) the first

enbodi nment the_present jnvention; ) .
[08%4] Fpgure 1S a f)lock Hltagram of the spool braking device in accordance with the

first embodiment of the present invention;

[0035]  Figure 8 is a graph schematically showing changes in duty ratios of braking
patterns in a braking mode L for the spool braking device in accordance with the first
embodiment of the present invention;

[0036] Figure 9 is a graph schematically showing changes in duty ratios of braking
patterns in a braking mode M for the spool braking device in accordance with the first

embodiment of the present invention:;

me”

[0037} Eigure 10 is a graph schematically showing changes in duty ratios of braking
patterns in a braking mode A for the spool Braking device in accordance with the first
embodiment of the present invention;

[0038] Figure 11 is a graph schematically showing changes in duty ratios of braking
patterns in a braking mode W for the spool braking device in accordance with the first
embodiment of the present invention;

[0039] Figure 12 is a flowchart showing a control operation of a spool controlling unit
of the spool braking device in accordance with the first embodiment of the present

invention;



[0039] Figure 12 is a flowhart show ng a control operation of a spool
controlling unit of the spool braking device in accordance with the first
enbodi ment of the present invention; -8 [0040] Figure 13 is a perspective
view of a dual bearing reel equipped with a spool braking device in
accordance with a second enbodi nent of the present invention; and [00411
Figure 14 is a perspective view of a dual bearing reel equipped with a
spool braking device in accordance with a third enbodi nent of the present
i nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS [ 0042]

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

reference f0@40he dfigwtngss a pérspdctive bRwaERaiRNbed@dglrb)2Quiplkéd Wal alspodlhe art
fromthis  disclosure that the follow ng descriptions of the enbodi ments of
the presenbrakmgalsvics i acardageavittegeqand emboduneniof Hie nspsept anentiogs afdbor t he

pur pose of rgnlsf ti [ i . defd . el al and
their equi L/dgﬁgjnt s@g@ggﬁ ? éﬂér/g‘%}lg%eﬁﬂg ]teﬁ/egf{lf%gag]lql ?%&%Fgﬁgﬁﬁeﬁﬁp ig“ﬁ‘g’“ﬁ %i%t)@l ly to
Figure 1, bratingldebieain mgordaete with klthivbémbsdthehtofabe predandevenoih a first
Qual beari ng. oM oM PESAEI KON PR bR BERA g (eGPDINEP (ke rcel
unit 1, a | e : L r si de
of the reeq%ﬁgllt %elej?_%g eg%bgpﬁ%ﬁn%@%h?gr&%#ﬁ%ﬁhg# Irllgﬁ‘gf%g&g%g%id;mgfr anged
on a reel wmfirencgitaéreafrawings hbmvdlide2ppfrofi4dthdetskilled igtheartfirgurids 1 and 2,
the handle,.2.,is o e ubl e-handl.e t . The,. handle 2 has a pl at e- shaped
arm porti o%SCé%Sua%{Hwiﬁaé@?%ngﬁa%crlaﬂansr%ﬁﬁ% %Bg%dlma_m@ahec FESPOINBIREAES ¢ he
arr%1 por ti Qfodided A% iBREMAoh Bl BHMBt Bor thd¥urfEdD T URLiRE 1RAnt&htBARs dEMiAt ably
nmouhted to a tip of a handle shaft 30. The armportion 2a is fastened to
the handl¥ ®haprengded plpinas anek theig eqi@gasp. The reel unit 1 is nade of a netal

such as a 1 |4l a magnesium alloy, or the like, for exanple.
The reel unﬁﬁél%#%?loﬁ&egﬂ%elfrane 5, afirst side cover 6 and a second side

cover 7. Tbe43]i r sRedndnsRe@Ny tSiFlii%JrW}/@&&ql@eﬁﬂgh rbeiik €11 B R atRrd@spect i ve
sides of the frame 5. A spool 12 for winding fishing line is rotatably
mount ed t Vitha firsiembpaincst of the present ipyention. \hg dualdisadng saehista lpo-prpfite handl e

2 rotates &Qﬁbéaﬁﬁg heetZor bait casting. The dual bearing reel includes a reel unit 1, a handle 2
and a star drag 3. The handle 2 is arranged on a side of the reel unit 1. The star drag 3 is
for adjusting drag and is arranged on a reel unit side of the handle 2.
[0044] Referring to Figures 1 and 2, the handle 2 is of the double-handle type. The
handle 2 has a plate-shaped arm portion 2a and knobs 2b that are rotatably mounted to
both ends of the arm portion 2a. As shown in Figure 2, the arm portion 2a is non—

\ rotatably mounted to a tip of a handle shaft 30. The arm portion 2a is fastened to the

handle shaft 30 by a nut 28.
[0045] The reel unit 1 is ﬁade of a metal such as an aluminum alloy, a magnesium
alloy, or the like, for example. The reel unit 1 includes a frame 5, a first side cover 6 and a
second side cover 7. The first and second side covers 6 and 7 are mounted to respective
sides of the frame 5. A spool 12 for winding fishing line is rotatably mounted to an
interior of the reel unit 1 via a spool shaft 20. The handle 2 rotates the spool 12.
[0046] As shown in Figures 1 and 2, the spool 12, a clutch lever 17 and a level wind
mechanism 18 are disposed inside the frame 5. The clutch lever 17 functions as a thumb
test when thumbing the fishing line. The level wind mechanism 18 serves to uniformly

wind fishing line around the spool 12. In addition, a éeﬂ mechanism 19, a clutch



[ 0046] As shown in Figures 1 and 2, the spool 12, a clutch lever 17 and a

| evel wind nechanism 18 are di sposed inside the frame 5. The clutch | ever
17 functions as a thunb rest when thunbing the fishing line. The | evel

wi nd nmechani sm 18 serves to uniformly wnd fishing |ine around the spool
12. In addition, a gear nmechanism 19, a clutch -9 nmechanism 21, a clutch
control ling nmechanism 22, a drag nechanism 23 and a casting controlling
mechani sm 24 are di sposed between the frame 5 and the second side cover 7.
The gear nechanism 19 transmits rotational force fromthe handle 2 to the
spool 12 and the level w nd nechanism 18. The clutch controlling nmechani sm

22 contr ol methmisoh Ot ciclutokR chardl By 2ibchdmisAc LD A0ARE Mevhdnisrh DB afPeEakingn of
the clutch lever 17. The drag nmechani sm 23 brakes the spool 12. The
casting coffElinegeshesisamn e Sispeaid ebveey theiftawe 5 anddhe weepad side eovendt

occurs whe ; : Eb1LQd t41] 'l ed
spool br ak?}ﬁ%%c aﬂ%msl%%% (1 gg&girgrﬁr%fdé&%)@q%édegg%%% r gg%n%{ogg\li/ %%Oeog ?g éﬁ&s)e rves
t o preventthebackwashmedtenisenss.i Hig: flughicogirdlling metimispod komrakilrglurgchani sm

25 is disposed betyween the frape 5 and the first side cover 6. [0047] The
frame 5 in@Fﬁ@Qﬁgm fyacqigenceowily the operasion e heglulgly leyer 5 pblsedagn opposi ng

posi tions weiitin@nPs LoGkE Mk @E&zlﬁ??%e%ﬁ@fnﬁ%hﬁ@??g nﬁcﬂ%ﬁ&ﬂbhtsgr@% té)eadf}fsé {os

connectors (not shown) unitari connect "t he t and secon
8 and 9. The résistatce shadecpiratbes thrapoal 12ciotatesl dn adgitinn,rey Becthellyrgn@olsidep.

The circul ar ening 8a i.s formed slightl ove a. center of the side
e o o on PR R et ReniSy (B Sl bl o RGeS tr S o RS FEB ani ¢ 1
I s..screwedbdcRlagh {+hn BRERE MighBa-linkN TREDpdd] BFhkirf hechadlshAEN IR k&b At SEe

Fi’{‘_g re 4) for attaching the reel unit"1 to a fishing rod is unitarily
formed wi tthe &ameerndgbe firsspidefcovered. frame 5. [0048] Referring to Figures 2,

3 and 5, t pool rd. portien,. 13.is a, f.l.at, an .0xi mat el y cl osed
end oyl nde P4 a TR PRRLrPREC LB BastoR e bal SRR ofing
openi ng 8aposithes syithcl prsdpaetihediabe dRrcbdtitas. & Watdlitpef ddndbetdd3an@nfodn)

t ubul ar bearin acconnodati on portiaon 13b. The bearing acconmpdati on

por ti on 13BFE] wepectithmaitandsrgordisidapiaies Briadife abhedysbrdontisdbldsen portion
L35 1 AR R SRR T8 MO R T R BB O, A
26b i s di sposed! te sak platadr Apgrdop berpatt put dratethaf fokhe alpegidnng the reel unit 1

is screwed into the opening 8a. In addition, a rod attachment leg 4 (see Figure 4) for

attaching the reel unit 1 to a fishing rod is unitarily formed with a lower portion of the

frame 5.

[0048] Referring to Figures 2, 3 and 5, the spool support portion 13 is a flat and
approximately closed end cylindrical member that is detachably/reattachably mounted to

the opening 8a. The spool support portion 13 has a wall portion 13a and a tubular bearing
accommodation portion 13b. The bearing accommodation portion 13b projects inward

and outward. The bearing accommodation portion 13b is unitarily formed at a central

portion of the wall portion 13a. A bearing 26b rotatably supports one end of the spool

shaft 20. The bearing 26b is disposed on an inner peripheral surface of the bearing
accommodation portion 13b. In addition, a cap member 14 is detachably/reattachably
mounted to a bottom portion (left end portion in Figure 3) of the bearing accommodation
portion 13b. A friction plate 51 of the casting controlling mechanism 24 is mounted to the

cap member 14. The cap member 14 is screwed into the inner peripheral surface of the

bearing accommodation portion 13b. The space between the inner peripheral surface of

- 10 -



acconmodation portion 13b. In addition, a cap nenber 14 is

det achabl y/reattachably nounted to a bottom portion (left end portion in
Figure 3) of the bearing accomodation portion 13b. A friction plate 51 of
the casting controlling nmechanism24 is nounted to the cap nmenber 14. The
cap nmenber 14 is screwed into the inner peripheral surface of the bearing
accommodation portion 13b. The space between the inner peripheral surface
of -10 the bearing acconmodation portion 13b and the cap nmenber 14 is
sealed by an Oring 15. The bearing 26b is anchored to the bearing
accomodati on portion 13b by a retaining mnenber 26¢c forned by bending a
met al wi r ethervearizg pobygodatie porfion 1 peatdterhp manter héis seated bhen Cetiag g

menber 26c¢.. S, interlocked, with an . annul ar groove forned t he inner
peri pher al Tf%%p‘?a&@g 28 lﬁwhﬂéél??ﬁﬁbéﬂwag’@%“%wqt@ﬂ I%E@.Y afpefiithe cap

menber 14 mBeibRM AMUAb&LY Bedde PRaL ien 12881 I corhbr 1 S
possi bl e tI(I)1 mount the be)Iari ng%%b@{ag){i%ﬁg&%% ri ngha(ggdﬁ%é%g?rgn%ggﬁﬂi&on 13b
from the oeitthe trtaifingenembesfpc & idterlionkedFviglupe adulafgrodie fometd emihe idnenhen t he

cap nenber_14.is,detach fromthe bearjn acco dat.i.on portion 13b.
Thus, det astivkre SRGRECE Gerhere SromRaBug PREoSGR! JUM 15 CaE HETREATT ng
accommodat b POLAEOR thdBedsndWlcbma®Hdhbd p&BbA N96.1NR JR8abkNI nRbht he ,
facilitated. ~[0049] As shown in Figures and 4, the first side cover 6 is

nmount ed t obeBHBg ROk & the bewsingrcapmnedatitiepdriips { 3k frdm thovaisids (.6, kfrvidegor ed to
b d | . pi haft_90 t abl ted by the first
ond mecond Bis2) 7R 10 RuD Xln H0%s gilfhpet B R ERHHBRAR, Rl 00 (00

that the fdccahmstgtorogrgsn 63b.STHRY adthehnwdr BhdadachiRbesBhebatheg @RI/ o an

axi Al di regt ijom A spri ng menber 91 urges the pivot shaft 90 outward in the
axi al di r é6¢ PERINS apprmmpdaiiongiodieon b¥teas well as ubgieatingdhe bearingatobtin Eacgityted.
shaft 90. per at.i q i : : _ .Qn:10 open
or close t{ﬁg4g13i rst?iti tssslﬂtg‘g}1 g}(;glgru 19%.2 a?lﬁllehs’ g%ef}%fél’l%%mfvg%/gﬁé @g%tre g?(g{hggrg%%nd t he
pi vot shafpilate@. dind firg sidstcatvedd is cvnfiptred td be apanedmangolokediy @biviohehafir@ne 5.

The pivot s 90 passes . throu a center of the qgperating |lever 92, The
first si déogg\%vr S”;éﬁpgﬁ%‘f %@ﬁgﬁstm%_tsr%@qdoﬁe _L?l%tﬁ%l% as%%%eﬂ%m%&%&n%“%g@ ating
llever 92 itRe aRRe dishbekdtin@first ﬂdé‘@!@"'/e}rlﬁ%‘mov IBleR»{lﬁlsn?ggféﬁ%{eﬁﬂidga\f%{gegﬁahs

rotated in the other direction while the firs cover i's osed, the
first sidexwbdiect®ni A fpulgadeiberd lairgsetiie phvat ehaflifeodiivast inghe exiabdigrti6n.

Foure 2. TRONGRSRE eLf b Be/Bh 7 NaruPapbeet Bh 20 Ronar e Gradios ke

frame 5. Thes seandl SlediohQY @ber 6r 865UhE¥rst side cover 6. The operating lever 92
rotates around the pivot shaft 90 and is rotatably mounted 1o a rear portion of the frame 5.
The pivot shaft 90 passes through a center of the operating lever 92. The first side cover 6

) is opened by the rotational operation of the operating lever 92 in one direction. In addition,

if the operating lever 92 is rotated in the other direction while the first side cover 6 is
closed, the first side cover 6 is locked in a closed state, The first side cover 6 forms an
opening portion 6a for exposing an operating member, As shown in Figure 2, the second
side cover 7 is disposed on a handle side of the frame 5. The second side cover is secured
to the frame § by a screw, for instance,
[0050] As shown in Figure 2, the spool 12 has saucer-shaped first and second flange
portions 12a and 12b and a tubular bobbin trunk 12¢ between the first and second flange
portions 12a and 12b. Referring to Figures 2 and 3, an outer peripheral surface of the first
flange portion 12a is disposed in an inner peripheral side of the opening 8a. This serves to

prevent line snags. The spool shaft 20 passes through an inner peripheral side of the
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to the frane 5 by a screw, for instance. [0050] As shown in Figure 2, the
spool 12 has saucer-shaped first and second flange portions 12a and 12b
and a tubul ar bobbin trunk 12c between the first and second fl ange

portions 12a and 12b. Referring to Figures 2 and 3, an outer peripheral
surface of the first flange portion 12a is disposed in an inner peripheral
side of the opening 8a. This serves to prevent |ine snags. The spool shaft
20 passes through an inner peripheral side of the -11 bobbin trunk 12c. The
spool 12 is non-rotatably fixed to the spool shaft 20 by, for exanple,

serration coupling. It will be apparent to one of ordinary skill in the art
fromthis babbgcthosulle. tmatspmdddzrmhmmtathbrfyiﬂmtiit@thei@o@ﬂmaﬁizmbtyeﬁbrt o the
serration coup |n and a varie of coupling nmethods such as

coupl i ng, €pfPre P.CH@W% I H@ b rRparend fp o Spigpkill mige %é@m ths

further hagsdossld that thBsheligfd IMBLLbS iUt tiddieh Yo Pf%rs'gﬁgtlcﬂpc%hﬁgtaﬁﬁ aRBIL her al

surface of the first flange portion 12a. The slit rin nctions
det ect i ng alcensitg methddscowprs sescaptihgrsaling youpﬂ:ngJ cbrtthe [ikatcas hewmpldyod. ned in

Shar 20 TGN B SRSalhBts A0 EREl el e uan O el RO Ko, T or

exanpl e. Fhgasnshe ﬁfmﬁnge%m (2% tﬂ{é)éiﬂ Eng heq %&%oﬁé & @d@te(ﬁﬂ% e?eiﬁ&@ds
outward fromthe second side cover 7. An end of the spool t 20 that

ext ends o@ndap@pPiiFwm twelitysefcditingt dowad femed in theratcatdireytial dppotidred by a

bearing 2 ed to an inner peripheral surface of a boss 7b
nount ed og’?ﬁ]&%&%n %Efé cover 7. The bearing 26a is anchored by a

re ai ni ng [o@5iher Phelspaiol Shalfi T iS @Rl ©F A o8 AhbONnR ! thdd ascfUS B4 bethai ni ng
er éﬂ((see Fi gure 6) In addition, the other end of the spool shaft 20

i s r ot at abikg- 108 GETaRE-c Ghbgaoh shasedt pasgesabrough theeside plisc amsovendviatwasdr i ngs
26a and 2632018 soddld XA £, mﬂ@gh&ﬁ ﬁsﬁg{gz@[{&%ﬁ%ﬁa?&%&ﬁa@ﬁ{)ﬁ%w tha

SpeCI al corrosion resistant es a

di amet er pamomdcsralemaemi?nﬂ retatibly dlipporé®by poedringPHadbd is ARAn2ACo ad heet ar ge
di anmet er in the c nter of the spool shaft 20. The

smal | di a 33& F%?'r&sf %giga@me degynet %é‘i‘?ﬁﬁﬁits@ﬁ cpyert hel sdiaring22ma and
Fospect ?3?“‘3‘85@3” T i s R S T S e i g S T
Fi gure 3, nrehes poo(ses higte @0 huddhien, thaothedesd af thmgped] shaft 20 is rotatably

supported by the bearing 26b as described above. The bearings 26a and 26b are, for

example, made of SUS 440C that has been coated with a special corrosion resistant film.

The spool shaft 20 includes a large diameter portion 20a and small diameter portions 20b

and 20c. The large diameter portion 20a is formed in the center of the spool shaft 20. The

small diameter portions 20b and 20c are supported by the bearings 26a and 26b,

R

respectively. The small diameter portions 20b and 20c are formed on respective ends of
the spool shaft 20.

[0052] Furthermore, as shown in Figure 3, the spool shaft 20 further includes a magnet
mounting portion 20d that is formed between the small diameter portion 20c and the large
diameter portion 20a (on the left side of Figure 3). The magnet mounting portion 20d has
an outer diameter that is larger than that of the small diameter portion 20c and smaller than
that of the Jarge diameter portion 20a. A magnet retaining portion 27 is non-rotatably
fixed to the magnet mounting portion 20d by the serration coupling, for example. The
magnet retaining portion 27 includes a magnetic material formed by performing

electroless nickel plating with respect to a surface of an iron material such as SUM
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mounting portion 20d that is fornmed between the small dianmeter portion 20c
and the large dianeter portion 20a (on the left side of Figure 3). The
magnet nounting portion 20d has an outer dianeter that is larger than that
of the small dianeter portion 20c and smaller than that of the |arge

di aneter portion 20a. A nmagnet retaining portion 27 is non-rotatably fixed
to the magnet nounting portion 20d by the serration coupling, for exanple.
The magnet retaining portion 27 includes a magnetic material forned by
performng electroless nickel plating with respect to a surface of an iron
material such as SUM -12 (extruded and cut). As shown in Figure 5, the
magnet r et @iirudeyl gudretit)or s2Rows i Figace anbeiagnet remingig pértibn 27 sopmcengiaped

- ti Th t t ai ni Or t | 27 f ) th hol 27a i
o oont o e W R P H o St T80 mephe THaRHe PANE A Ror 11 o
20d passesthtdaugh 1738n b REAUOSE HOhRioddBetaldindbdikioR 97?%@&%@%&%&0%&501‘

ordinary skill in the art fromthis disclosure that the od of fixing
t he magnetParEeardd pagsgschiaugh theiirqughmote 27anilt ed] boaptparens er oretdfendicaypl i ng,

and a varigty.of ¢ | i met.hods .such as, k couplin spli.ne coupling,

or e T I ke BRI P AROORES w6k A8 Xe 60 il Rert R SO 1
pin 29 thal7 fsebhEmaedasthe edrrdiftg el @)wd@@ﬂﬁ&&%ﬁb&%ﬂfn? rhdt&e @kh akgnd of
the | arge dianeter portion 20a of the spool shaft 2 hat is disposéd at a

pass t hr olRgHPEeE tPline wupling osithedilis), aarcbo@emplagedngagement pin 29 passes

t hrough t rge xdi nor ti in aradial direction.and,hoth ends
of the e ggg menfﬁ\qgl %3{lglfﬁgfee%%ﬂgég%emnfng%@{tﬁ%tf?agp%%p%rigg eec}ul%%?)rti on
20a_i n t henedbdhiam 2 1dk figed hiomh erldAT34d [aA% Ehawer portich QUE 6f the shbhél sihfsboh | ever

17_,_}5 arear . rti 03 | ocat ed between the first and second side plates 8
and 9, and ﬂilgg’ég‘&& b2 P thigheh pertiop et saide mlpte dTnEhecangagament gine?d 17

slides verg,l I, LSk si-de.: An
engagenentﬁab%ﬁg%ryu?ﬁ%?@% %\E/ivn e{tésr %&?@%aﬁggg %@%Ie%%\%tl%%cﬁgmgIeﬁasg%fgtfl%ver 17
on a si de eofagehentpint2tprbjeviesutwird etk he dandkeepision@iatethe ratial passes
t hr ough tEﬁ second side plate 9. The engagenent shaft is engaged with the
clutch cof®8¥9% ng mechani sm 22. [0055] As shown in Figure 2, the |evel

Wi nd mechqpdsn 18 Ak shéliiS ROSE B0 QEERE 1eviPPPhs dar gﬂﬁohﬁ@%{emeg%éﬁ%ﬁ@ani sm
b d stde p 9.

18 is rotatably supported by the first and secon ates and The
| evel wi ndirsfeaitaetoscsid® nlated 81ded® sandolispostrbfotthe Geaont the spoelelr?. The clutch

lever 17 slides vertically between the first and second side plates 8 and 9. An engagement
shaft (not shown) is unitarily formed with the clutch lever 17 on a side of the clutch lever
1'7 where the handle is mounted, and passes through the second side plate 9. The
engagement shaft is engaged with the clutch controlling mechanism 22.

[0055] As shown in Figure 2, the level wind mechanism 18 is disposed above the
spool 12. The level wind mechanism 18 is rotatably supported by the first and second side
plates 8 and 9. The level wind mechanism 18 includes a worm shaft 46 on an outer
peripheral surface of which intersecting helical grooves 46a are formed, and a fishing line
guide portion 47. The fishing line guide portion 47 reciprocates back and forth on the
worm shaft 46 in the spool shaft direction and guides the fishing line. The worm shaft 46
rotates in association with the gear mechanism 19. The fishing line guide portion 47
reciprocates (in the left and right directions of Figure 2) by rotation of the worm shaft 46
to uniformly guide fishing line to the spool 12,

[0056] The gear mechanism 19 includes the handle shaft 30, a main gear 31 and a
tubular pinion gear 32. The main gear 31 is fixed to the handie shaft 30. The tubular
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peri pheral surface of which intersecting helical grooves 46a are forned,
and a fishing line guide portion 47. The fishing |ine guide portion 47
reci procates back and forth on the wormshaft 46 in the spool shaft
direction and guides the fishing line. The worm shaft 46 rotates in
association wth the gear nmechanism 19. The fishing |line guide portion 47
reci procates (in the left and right directions of Figure 2) by rotation of
the worm shaft 46 to uniformy guide fishing line to the spool 12. [0056]
The gear mechani sm 19 includes the handle shaft 30, a main gear 31 and a
tubul ar pinion gear 32. The main gear 31 is fixed to the handl e shaft 30.
The t ubul apinien ge@r 3Dimehlen vgdathe B2impaihas. Wht hatdieshui 30 geattadly mbhgehamnd! e

shaft 30 ig rotatably unted on, the si |l ate 9 and the second side
cover 7. T sh%rfﬁ%@?ﬂg%fe %Olidoél‘ﬂ)er%eb't%gegi‘% shafit 344 is pephibitedifgomi ne

rel easi ng gt£t8Gth ok Kie ; j Lect) - Dy ne- I 81, The
mai n gear 31 ?fsélrot at aebllg};asr#%%ﬁi?ée%ﬁ%l gi'%‘h%wﬁg%grg&ﬁsoﬂg ?ggg@xﬁaﬁgﬁn%%}§1%§gg%? 31
i s coupl edmai geahd! santitablsmabnted® thedatdie skhfadp. MElchaningrea? 3] i @ApIEH tThe

i ni on geay 32 exte from outside of e second side plate 9 to the
!Onsi de gt %&Fi‘%ﬁeﬁagpi%%‘gl %??F_ﬁgpe’fgarﬁsa@égs t hrough a ceP\t er of the pinion
gear 32. THes5pj ni Ohe@assn ge;az 3D exMRMARbY JRYM @ﬂhg gec%gﬁgﬁﬁgﬁte 2%‘% i%sddd N

the axial direction. An end of the pinion gear In Figure
2) is rotabespy Hirospesldsfiy0napss threugh mcetie aeftheapintinrgeet 3D nThopintdnezesecond

i de pl at ;9 i 3,. The ,pinigp. 32 .incl ud i ng.
Soa 5 condiia BaBaROMRG s RPN A0 PR S e S i P isthan s
21.js conpai S2dhofelt 4@ inEhirO Q) BroQwe]BAA Bt PIgegRBe bkl firdBon The

meshi ng gr oo%‘e 32a neshes with the engagenent pin 29. The neshing groove
32a is foriiede atcopfsidemipte by erhsapnsd dnTheniniaeeanad inchuides ppershiog gbgovehe

bearing 336! 24,604, : | o r j Laur stricted
portion 32b is (%ngr neﬁorﬁlﬁ&?gn%uern%%???lét%éojrzpi (')lﬁeg#htch%é%%}%%%h&f) ear 32.
The gear pontriroed 82he meshieg grédvie 32handeicrengaginedd pinTite DeanePd@id yobva2C i s
formed on 33?1 enﬁl of .t he pinion n?ear 32 adj acent the bearing 26a (right end
portion of “EHEShEs With Hiegagpeomeny RIng Y urhe myshinagseye Fes foupedt disndaif] i ng
mechani sMR2pinisl dde52 fiablsthbPoydksy B2 bk 2neag he Birk {1 cted
portion 32b gf théeéqpi ni on Sgegﬁl‘;b 32@@ rmvg% th plglﬁil %Pr%%ggﬁg}g%&g?%%% t he
spool shafliigu 2écThornsthtedgartioh3inldosbedinvasniermediate ppatain «hhé pinion
direction g'th 32. The gear portion 32¢c meshes with the main gear 31. The gear portion 32c¢ is
formed on an end of the pinion gear 32 adjacent the bearing 26a (right end portion of the
pinion gear 32 in Figure 2).

10058] The clutch controlling mechanism 22 includes a clutch yoke 35 that engages

with the constricted portion 32b of the pinion gear 32 and moves the pinion gear 32 along

S

the spool shaft direction. The clutch yoke 35 moves in the spool shaft direction in
association with movement of the clutch lever 17. The clutch controlling mechanism 22
further includes a cluteh return mechanism (not shown) which turns the clutch mechanism
21 when the spool 12 rotates in the line winding direction.

[0059] As shown in Figures 2, 3 and 6, the casting controlling mechanism 24 includes
a plurality of friction plates 51, a braking cap 52 and a sounding mechanism 53. The
friction plates 51 sandwich both ends of the spool shaft 20. The braking cap 52 adjusts a
force of the friction plates 51 to sandwich the spool shaft 20. The sounding mechanism 53
makes a sound by the rotation of the braking cap 52. The friction plate 51 adjacent the

small diameter portion 21¢ is mounted to an interior of the cap member 14. The friction
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association wth novenment of the clutch lever 17. The clutch controlling
mechani sm 22 further includes a clutch return nmechani sm (not shown) which
turns the clutch nechanism 21 when the spool 12 rotates in the line

wi ndi ng direction. [0059] As shown in Figures 2, 3 and 6, the casting
controlling nechanism 24 includes a plurality of friction plates 51, a
braki ng cap 52 and a soundi ng nmechanism53. The friction plates 51

sandwi ch both ends of the spool shaft 20. The braking cap 52 adjusts a
force of the friction plates 51 to sandwi ch the spool shaft 20. The

soundi ng nmechani sm 53 makes a sound by the rotation of the braking cap 52.
The fricti phated Iae]E(@a(ﬁﬂt thelpraclke g%antdm pOStlifﬁ:i 2(zcbd's armmbhed tpan h}tﬂﬁerﬁ tige Hgskin@u nt eﬂ
to an interior. of . the c er 14. e friction -14 plate 51 adjacent the
smal | di anftPet® g} isiuéﬁedgtgﬁg‘?@sﬁiﬁ&h?-e]&};tséieéﬁ ﬁlgﬁr%é}@fae@ﬂﬁm@@o?l&kif#@ cap
52, and is :he. NSt W=, ' ' i
spring 51al?ﬂdl{r%g%a%?%Eﬁéé@ptgg%ﬁ%rsﬁg}gﬂg&éﬁ r?) gg@%egggrsmv{ng ﬁ(ﬁ;tﬁ%bgﬁt@i W

per i pher al risgf4 scatadicdttieevdrndbe Brakindreap-S2rind thesadtitérgpeaiphaaheafabe b fube bogshe

braking c 52 and the oute eriphe surface of the hoss 7b in order to
pr event tﬁgb Blroéa?lgra pﬁ%’ﬁmst%ei’p%?ﬁgr%ﬁ’a{ﬁlﬁﬁnéﬁﬂmﬁﬁ @%ﬁeﬁ??ﬁ“é?‘é?@ﬁ Rt 1°hdich as
liquids orligihies & (keliké BB THgEe hﬁﬁieidﬁﬂed@asﬁﬁg &Jh%gﬁ%%@&a {ptiol1ing
mechani sm 24. [0060] Referring to Figure 6, the soundl ng nechani sm 53

i ncl udes al086%ihd presatting rgFigpierd, SBasouadiphmerhaniymds isdudis apooud piodyeing

recesses 53h, S , duci ng ,menber 53c da_ coil. spring.53d, Th
sound pr ooégisr%% ar@ﬁ%gggéiosg%é 8&3“?18?’ RESESSER ° ?ﬁ’éa S(?l“?‘i Hrrﬂdé‘f“glﬁt“? bergﬁ? @ch‘? on
at_.pr edet egoiill speidlg 58 eTHEbGndBrédiRirg0ubsksfr BUUGE NEmER MR B3emfcthgiasound
pr.oglucing pin 53a is nmounted to the braking cap 52 so that it can extend

towar d andiifestipnat predgigrinedointervads Huhasowdquodicing mewbesss. Sdis.somk sound
pr oduci ng i 1 1 r I : t he
Coi | spr i g SR 34 A AN NS B R SRS SRl e i
produci ng aveaytfeom Hcsoihd pugihcinhecsourd3pr ddecourd predessesin 538k urgbe sound
produci ng rrenbeh 53c .is rotatably mpunted to_the braking cap 52 and .

non- r ot at 4BV§9NE SGEY BRPFUSIRETerTEeT Y 5cki the cpil spdrt 15k The urdratedpeing B boss
7b. Ther ef®3L Qi i i [ : | t he
ound pr oduer ket A B AR T o TR 3 mbCE b KBk SbALER il e
i nner per i@herlak ssund moduafig temblr 8ki ingotamply hauntdhe the brekiny cpuiang nenber

53c is retained, t he braking.ca 2 by a pol nal ..(e.d., xagonal

wire ret ainﬁflﬁa%}f'ﬂg’%%&gaéé W@h@gﬁ%‘?QP '1%¥Wé‘?‘?88}1 7 lm,eddé gt s 55- i ﬂ%re?olg,
the sound producing member 53c relatively rotates with the sound producing pin 53a. An
annular retaining groove 52b is formed on the inner peripheral surface of the braking cap
52. The sound producing member 53¢ is retained on the braking cap 52 by a polygonal

(e.g., hexagonal) wire retaining member 39. The retaining member 39 is mounted to the

e

retaining groove 52b formed on the inner peripheral surface of the braking cap 52.
Because of this, even if the braking cap 52 is removed from the boss 7b, the éound
producing pin 53a does not drop. Accordingly, it is possible to prevent loss of the sound
producing pin 53a. In addition, the inner peripheral portion of the sound producing
member 53c is located inside the outer peripheral portion of the friction plate 51 on the
right side. Therefore, it is possible to prevent the friction plate 51 on the right side urged
by the coil spring 51a from dropping.

[0061] The braking cap 52 forms a stepped hole 52a that passes through the braking
cap 52 parallel to the spool shaft 20. A diameter of a portion of the stepped hole 52a that

is on a handle side of the braking cap 52 is smaller than a diameter of an inside portion of
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retaining groove 52b formed on the inner peripheral surface of the braking
cap 52. Because of this, even if the braking cap 52 is renoved fromthe
boss 7b, the sound producing pin 53a does not drop. Accordingly, it is
possible to prevent |oss of the sound producing pin 53a. In addition, the
i nner peripheral portion of the sound producing nenber 53c is |ocated

i nside the outer peripheral portion of the friction plate 51 on the right
side. Therefore, it is possible to prevent the friction plate 51 on the
right side urged by the coil spring 51 a fromdropping. [0061] The braking
cap 52 forns a stepped hole 52a that passes through the braking cap 52
paral | el tthetskppshodt S8hahn iRlcatiAgdicnntet 877 iofoantpdtd ihestephed hele SLe&pPed hol e

52a that is.on a handl e side of the brakin p 52.is snal|er than a
i amet o1 oFCIUPSEERE O Bl degrep T ORI of Li5ed Heoloe BB BPPARCat | ng

menber 37 34 }éjggirérib@lQOﬁa@ pBﬂﬁmiit ??@&gldaﬁhg mRéfber ING a % Sl %Blugﬁlaag?{éﬁ%%%rz?’?

i ndi cates a ee of control of the casting controlli'ng nec 4 by
t he rot at i BAdE ofpowhateiiamaviiige ragluceattimd rutordpeeardicel Sha isdiexpedneobardyar

nmb de, qf I havi I b Th
o cat i ng. Rt 50! Shirdien AR R o PR Bren e RlasS B A Al

side and aul idh@esidl. armRtseal RPAhONpFibn 9% isARpbRAA’S URl Hfsidd NG rfBhhpLdi amet er
portion 37a _is exposed to the outside. A ring shaped reflective menber 38

i s di spose@liefivgimembrsp8dudisprsed of an ener avnfesedif dreelerge dioneteopor8Fh 37b.The

flecti . 38 |5 fi -t 52¢, .f d.in th
braking capieaie ity aETe o Rt iR iok i o Je Tk BT 82 11 gh
that transii4 suitableqUghy ddvece sudllbs adliesiye MeNRede Boht igat hahireEd ey thde

ref fective menmber 38 thereby. causi ng the _indicating nenber 37 to shine.
Because ofMPIRHiENE MEBbEIGY/HS reiesiedfasthe reflecbre mpmbpintfl tharabigausiestber 37 i s

easily seepy; {f .C . Tl r @l ing: ani sm
24 15 i ot e Tore eanan 7o shingr B9kARE oF il o SREWRhERE e Al IR0 o0
br aki ng necdrabirsShigBasilycbendes! the dsgoobf dunadol ofithurbdtingGohttalling nedhsdased in

t he spool 142 an he reel (gnit 1, an adjustnent knob (an exanple of a
second opéfdf IRGFHEAEF9ENZ8% that is able to be operated to be positioned

in a plurahpdy (eadshowh BNEkulE 3@%@7,%9@%9%&?@%?&@ 5 hgrgts second
operating positions), the setting knob (an exanp of t ﬁe irst operating
menber) 44pedldrakisg wabhe thadissbsimped ot the spav] B apd dietrieenendt 1, anadpistmati ty
(e.g.. f O[II<rn2)b ?a{n é)x%g}li)?e} of s RO (I)f)e?zr?}lsng(rggmber) 43 that is able to be operated to be
positioned in a plurality (e.g., eight) of operating positions (an example of second
operating positions), the sefting knob (an example of the first operating member) 44 that is
able to be operated to be positioned in a plurality (e.g., four) of operating positions (an

example of the first operating positions), and the spool controlling unit 42 that electrically

R

controls the spool braking unit 40 according to the operating positions of the adjustment
knob 43 and the setting knob 44. In addition, the spool brakiné mechanism 25 further
comprises the rotational speed sensor 41 for detecting tension applied to fishing line. The
spool controlling unit 42 has a circuit board 70.

[0063] The spool braking unit 40 includes a rotor 60 that has a plurality of magnets 61,
a plurality of coils 62 and a switch element 63. Four magnets 61, for example are
disposed side by side around the spool shaft 20 in the rotational direction. Four coils 62,
for example, are disposed to face each other on outer peripheral sides of the rotor 60. The
coils 62 are serially connected to each other. Both ends of the serially connected coils 62

are connected to the switch element 63. The spool braking unit 40 brakes the spool 12 by
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exanple of the first operating positions), and the spool controlling unit
42 that electrically controls the spool braking unit 40 according to the
operating positions of the adjustnment knob 43 and the setting knob 44. In
addi tion, the spool braking nmechanism 25 further conprises the rotational
speed sensor 41 for detecting tension applied to fishing line. The spool
controlling unit 42 has a circuit board 70. [0063] The spool braking unit
40 includes a rotor 60 that has a plurality of magnets 61, a plurality of
coils 62 and a switch el enent 63. Four magnets 61, for exanple are

di sposed side by side around the spool shaft 20 in the rotational

di recti on. tuffong ogof b& tEXow bOElceianpbener@e® b tgnbeadiation bageep @@ mateer on

outer peri her@(;t’l3 si,fsreéfot the rotor 60. The coils 62 are serially
connect ed ?'oPEHER CH{IRA UsigHhR swHek clgmeph@d. sEie bipkipe &ypmaencatied by s 5890l ar e

connect ed Eerihg ans o LaN iRk EIE 'ﬂ% cfféé{qnaig.@f@%géf 1eg4;t§l§tf B%e.‘{ﬁé bt 8&?5@%&; he

spool 12 by -16 turning on or W rcity genera

rel ati ve riebati on between the nmagnets 61 and the coils 62 using the switch
el enent 63[90&@6 br aki force gener ted by the spool = braking unit_ 40 wll

i ncrease i cor a‘?ﬁ]@g) PHERHE e OFleaY skiten threars fipdhiselisinshte tha i s
on. [0064] VM : i il i r

Chi s di sol hur LHar O FaPLEba il H8) Saluahy mikicr; oL Pel 08 Absd 05
and the nmibnenc] 62. headditeondimnsgose thagrbe dispesshood fle pontiadali the epgol ABgnet s

may be dis do fl an ortion of the spool .and the coils 62 may
be di sposeaggz e?%gt&trﬂaéga/be?@&gjsﬁ%%&?ghﬂ? eé’g@@ﬁ%irﬁilﬁﬂ?éei?r}%iqmmﬁoard 70.
In.this casad 100enaRiskssebhe®Bis B2 nf QX8 h @ o AALn@fdn titige. shape. [0065]
Refprring to Figure 5, the four magnets 61 of the rotor 60 are di sposed

side by dP¥E]i n Reemngeditee Snthedbutinagetd onof (b eotpiod Garietdi o saf sideley

magnets 61:ar.e . nt Ly ..different.fro eachol’lﬁr. As_shown .i.n
Froure s, RAR AOHEHERABAGR Sk, DR R ST IET Bl er MR 1 as
that of t higfferagredm eedhadthin GAPLHINGR F2dire Thitie iB@REE $1 Ble mBRABErsQUtIET

surfaces 6la that are arc-shaped in cross-section and i nner surfaces 61b

that are appigxHpately e sanrdengt s das of BEgnaanet Wadpos partios Lorklgcnagnie Qut er
Do B st blBaeRels (G RONELIESIARNIAG. SOl A iRl albOE 3RO 10" !

20. Both ends o e magnets are erpose shaped and
pl at e- shapkdac aphenientiesusfaése lande 65bodehiad caitact nedeuteigferipharahsrtigoetf the net al

such as Strflsagggtélret%gnh%gh Sorltiioxli 3’7 o¥ﬁ?e s%iogréh%%aﬁ)?%o%ggncﬂl o%tti(laé rsnggggfg 61 are
interposed between disk-shaped and plate-shaped cap members 65a and 65b that are made
of a non-magnetic metal such as SUS 304 or the like. The disk-shaped and plate-shaped
cap members 65a and 65b are non-rotatably mounted to the magnet retaining portion 27
with respect to the spool shaft 20. Therefore, the magnets 61 are easily assembled onto
the spool shaft 20 without weakening the magnetic force of the magnets 61. In addition,
the comparative strength of the-magnets 61 after assembly is able 1o be increased.

[0066] End surfaces of the magnets 61 nearest the bearing 26b (left side of Figure 3)
are spaced a distance of approximately 2.5 mm or greater, for example, from the bearing
26b. The cap member 65b adjacent the large diameter portion 20a (right side of Figure 3)
is interposed between the large diameter portion 20a of the spool shaft 20 and the magnet
retaining portion 27. The step between the large diameter portion 20a and the magnet
mounting portion 20d limits the inward movement of the cap member 65b.

[0067] A washer member 66 is mounted to the disk-shaped cap member 65b. The

washer member 66 is made from a magnetic material formed by performing electroless
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cap nenbers 65a and 65b are non-rotatably nmounted to the nmagnet retaining
portion 27 wth respect to the spool shaft 20. Therefore, the magnets 61
are easily assenbled onto the spool shaft 20 w thout weakening the
magnetic force of the magnets 61. In addition, the conparative strength of
the magnets 61 after assenbly is able to be increased, [0066] End surfaces
of the magnets 61 nearest the bearing 26b (left side of Figure 3) are
spaced a di stance of approximately 2.5 mmor greater, for exanple, fromthe
bearing 26b. The cap nenber 65b adjacent the |arge diameter portion 20a
(right side of Figure 3) is interposed between the |arge dianmeter portion
20a of t henispelglatgigarith 2epeanth thheunfagnéan ime hadterial gughoast SREIC Qiate Thethst ep

bet t hg, | di t tion 2 h et | t] ti 20d
T et helFadi GERERPealD & Havea Ch R Gem Aaabe 06 A vk Rt HEmber 66
i s mount editPisthumeiask 1 6%%&@0%%&13@&?%@115@ 66183 D@ KARAD Bt QE Is made

froma magnetic material formed by performng el ectroless -17 nickel
pl ati ng w apredspett greater then suedust &0 &6 nam aind bass fanher eqbal $u2 mmsfoSPGMple.

(plate) or, l.ike. The washer nmepber 66 is retained by an F-s 0
et ai i ng b Aeslet i R RBE mPRER oS Rate e S inee pBtn SRATD Y e
washer nenheyle&ahiras: @ubltb ARDBSS thddlite FameRPbPM MRk g/ 24l, e &hmplanier
equal to 0.5 mMmmand | ess than or equal to 2 mm for exanmple. An outer

di anet er ohagssicEshemenehis&p rew/ents thpprasinizgb dispogpdarpasihetrenciildqual to

60% and | t %.0f. t:he. o= di er_of th ring
26b, for e%gﬁ%ﬁ%ggﬁ%a& %ggéndétl?%c%‘\%%ﬁ]fgﬁlsﬁgﬁ%@gé g‘éﬁ%‘flgﬁh}%m?%t%@a@i 5626b
di_sposed rmmaimpabieomthg pethisoral ability dfaboBotas id y frevgngidizedn 1866 dugtmalsut hi s,
it wll be difficult for the rragnetC?_E}l to have ~an inpact on the

r ot at i onalls §5PPiccynesy the mecags 6l Ivadditien. it widl alsn ba disfcubiientherbepting Beuioi ng
26b is di t . 1] i i I .
difficult l%%g@%t@ ﬁnedéggtgzrep r@gc%ﬁg%&%oﬁﬁg%g oblr?g;‘ %%lgiﬁéeft“?g%eéé %Ie%:%du{shg%te%gn |65bt ance
bet ween t hgpregnetely 531 nandr pleetehdar exegn@éb is  approxi mately 2.5 nm or

greater, f xanmpl e. .[ 00 Referring to Figures 3 and 4, a sleeve 68 is
di sposed dROSH i n %ffﬂi%ﬁogﬁéwaisg 23} AEECWTOR RETBOHI GF &1 AR PESEeFhe

sl eeve 68 shgfacAd¥ thd BEBbiRALHRNES aPhSYELRES Habah iR B&ripHePR stBRRGhS f8des The
sleeve 68 is nade froma magnetic material fornmed by ‘pertormng

el ect r ol edke miagkas 6bl Bhd sleevri G8Hs medp dom & magheicsuatedeldfonfiediby perdoring er i al
isﬁ(r:lgr a[S)erS:gp ng’%fég éﬂéﬁ@%@&%ﬁﬁg@?&c‘? Eol ﬁlle)si;rfa-\l;:rc]zeo a&?%%emggriQISSUEi% as gUM) the
(extruded and cut material). The sleeve 68 is fixed to the inner peripheral surface of the
bobbin trunk 12¢ by a suitable fixing mechanism such as press fitting or adhesive. With
this magnetic sleeve 68 disposed to face the magnets 61, magnetic flux from the magnets
61 converges on and passes through the coils 62. Therefore, electrical generation and
brake efficiency are enhanced.

[0069] The coils 62 are of the coreless type, which serve to prevent cogging and make
the rotation of the spool 12 smooth. Furthermore, a yoke is not provided. The coils 62 are
wound into approximately rectangular shapes so that the wrapped core wires are disposed
inside the magnetic fields of the magnets 61. The coils 62 are curved into arc-shapes
along the rotational direction of the spool 12 that are substantially concentric with respect
to the spool shaft axis so that the distance between the outer surfaces 61a of the magnets

61 and the coils 62 is approximately constant. Because of this, the gap between the coils

62 and the magnets 61 during rotation can be constantly maintained. The four coils 62 are,

for example, held in place by a ring-shaped coil holder 69 made of a synthetic resin. The
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bobbin trunk 12c by a suitable fixing nechani smsuch as press fitting or
adhesive. Wth this magnetic sl eeve 68 di sposed to face the nmagnets 61,
magnetic flux fromthe magnets 61 converges on and passes through the
coils 62. Therefore, electrical generation and brake efficiency are
enhanced. [0069] The coils 62 are of the coreless type, which serve to
prevent cogging and make the rotation of the spool 12 snooth. Furthernore,
a yoke is not provided. The coils 62 are wound into approxi mately
rectangul ar shapes so that the wapped core wires are disposed inside the
magnetic fields of the magnets 61. The coils 62 are curved into arc-shapes

al ong the siwofzat bdthelcolds 62ateicanered vitheansipaQhtink2ihhaich as & vasbstankd gikd. v
concentric_wth roeigpect to the spool shaft axis so that the distance
i}

bet ween t hElgeRibRolderPHs Exedip the srcyihkoaih g diat forgs agai of s sbep] eongplling

appr oxi mat gl: g g{g@cy 1 hi ; e h 0j; | 2. and
t he nagnet%ll%diﬁgﬁ?{legg&rl%f I o?f%%(g%mm&(a:%rnésgﬁgﬁigﬁ )E;r a%gﬁv\r%ﬁlacll]aﬁ%%ﬁt%}%Ot%g&ge%oi | s
62 are, fiororéoraoplainly dedvdthcroilh 62.eThys, g fongeshapad e8il) nhehddrto 68 made of
a syntheticg re}: n. Thlggz- 18 sug ace of the cojls 62 are covered with an

i nsul at i ngeHGurteaukTy basauserhe ¢rilsid2gre maunierieg the quibhaldqr 69mprdeeat aeynihgtis  xed
to the cirgiit i )t i unit
15 Note (oap | HOREnAR fRCkomANERBHAREL ol gb{Ye A BORLAC e i
dashed- t wohodidarto@ds iniade fromi axsymttoeic réon.mai nl'y draw the coils 62. Thus, the

62" ar o o B on AR S EH FEHBH ok NE8inde Drmgles JHt RBENd copBsis .
gnetic f @My Ay | b gt : il
magnet i ¢ e dife@mrhiiestsrRonet Gin Giteh oh_aﬂ@B[ff%g%gig%TéﬁEQfdﬂ@%ﬁgﬁﬁc&lﬂﬁscfé:g'

hol er 69 is made froma synthetic resin. [0 e swtc enent
i ncl udes, PYp 6eremsmacctediy qaah didintermomhefthe FEHETT he (itel dlemphiead is

t ransi st or C it ch.on and, of f a hjigh speed. .The. serj all
connect ed Iﬁ%uonltt%b?obazr% grrsg'[\{\f@%%%@’?SHCWBE%%{Q%E)(%% thgf)@? Hapriae o t ' The
swi tch el aoebie @dingshe fianpatReidol2)rear surface of the circuit board 70
(i.e., th§ oyﬁosite surface fromthe front surface facing the flange
portion | 289711 00Fhg roteieonabinged semapr bhemglosarfeoexamplemiighy enittivg/resgaine e, a
i ght em t{,i ceiwvi Y, ect:rQ- i.cal nsar_ N Wi i.ght
eritti ng 0 TEAREGIT asontRRIRUPE LA OBl Eor DI, el LR Iplr,
ot her. Therediguisedofice ealh ks dheictectrorgpeidalisensor G Bhageindhenshageahed rom

the 1ater %{laensfirg%'the;r fz]i?era?ll s? et. rﬁ{e%%ciu%?cl) tiscglnsseggoriiss di(gi Ossgg %gg fl?orlllt gurffal;c%nc;[f tlfeur face
of the P P

circuit board 70 that faces the flange portion 12a of the spool 12. The slit ring 12d is

disposed between the light emitting portion and the light receiving portion of the rotational

speed sensor 41. The rotational speed of the spool 12 is detected with signals from the

rotational speed sensor 41. Tension applied to the fishing line is then detected with the

g

rotational speed.

[0072] The adjustment knob 43 is provided to adjust the strength of each of the
braking modes operating with braking patterns shown in Figures 8 to 11 in eight levels.
The braking patterns shown in Figures 8 to 11 are hereinafter explained in detail. The
braking patterns are basically configured based on nylon fishing line. The braking
patterns are set to have eight levels and modes are set to have four types. However, this is
an example, and these levels and types can be set to any suitable value.

[0073] As shown in Figures 3-5, the adjustment knob 43 is rotatably mounted {o the
spool support portion 13 that forms a part of the reel unit 1. The adjustment knob 43

includes, for example, a disk-shaped adjustment knob unit 73 and an adjustment knob
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circuit board 70 that faces the flange portion 12a of the spool 12. The
slit ring 12d is disposed between the light emtting portion and the |ight
receiving portion of the rotational speed sensor 41. The rotational speed
of the spool 12 is detected with signals fromthe rotational speed sensor
41. Tension applied to the fishing line is then detected with the
rotational speed. [0072] The adjustnent knob 43 is provided to adjust the
strength of each of the braking nodes operating with braking patterns
shown in Figures 8 to 11 in eight levels. The braking patterns shown in
Figures 8 to 11 are hereinafter explained in detail. The braking patterns
are basicakﬁmkmnmﬁﬁqmr§Hemaaﬁdmﬁmﬂmwunm73ﬁhﬂﬂgth@@ﬂh&hﬂeﬁh&K&@@ﬁﬁﬁﬁtterns
| evel s and des, are set to _have four t%r However ,

are set to 6 el
this is agrx 4&15&’831“%}?%1 Ip geser ehibe adiasianeny brad wiih/ hendseseses shgugh 9i t abl e
val ue. [00 oabl ﬁﬁag%ﬂg)\ﬁﬂidnnlf'l%rrgﬁtlgn ?hafgﬁfﬁggit?ﬁgl %ngMRR t}fk‘?‘ad whajat ably

nmounted to 't he support portion art of e reel unit
1. The adj kstbrmmit 73k rﬁt@ r4@tion sﬂuﬂfuﬂ%md 4 srcork amgiomal Iaoso:ttcmkdlsdm}neahc&dgeusﬁ nment

knob unit and an ust nt. kno -19 rotati on sh 74. T ust nent
knob unit 4P #€ oS O%t%l/e tth%fl?oé’l FEBOH. PoTiRn Fobut %mmgwgf 957

posi t i onedydjikti@cHaMos uinRf73 tuﬂﬁud%@laﬁ%ﬁfﬁ%ﬂﬁeﬂf 'RHJSS’%%"&{[UBn 730,300 1}?_@21?&191 kﬁ%‘% ough

the spool support portion 13. The rotation 74 1's un r med
with the adfligstongnl andaropljustinentzdiob Teeess Bt Tiemdgsafient kohnebess ’Beomnd

rotational i 0 IS sen b.are  rotat no to the
spool supporrﬁg%é)??lg%ﬂ( T%Olg?‘eaadﬁ)ﬁ? I?fé??ﬂgrumfgrg I%ﬁédlué%ﬂjl ?Wéh?rﬁ ggaunit 73
i ncl udes asxtasds dstWRAbnkRTBRQT dr ANovtSBsur@Be 8Lkhe SHFBRenk RAFL uiin® gat or 73b
andj} an adj ust nent knob recess 73c. The adj ust nment knob recess 73c is

formed on facsdbkepamngdfa. e asistnentdned patisndde s a@osathidraughuke srsmingdiob
B0 ust mentC AoRGRe T TORRA AL Bl RBERR AP S i GE R o
portion 73ghitls nmka@&edpéfﬂn@ugﬁthé hejuemedtit RGot643 cds@ert he outside. The

peri meter justnment kn ortion 73a is concave in shape,

makes the [ﬁ{{é‘ﬁat i ﬁe B%U‘ftﬁﬁnh]&}chi’slﬂg’\%ﬁor kAo fennechig;qae engt (9@‘711@] admgn%pd]kggb ment
krcb, 72 58, 7Rk, o i o eag s ohgi ofigh i 1o
i ndi cat e sterghdtveld ditkd brabfgtfbvee b Thk imegk S o are foﬂ&Inﬂl armgtﬁaﬂﬁtearae drothored  at
regular i ?Irgtrs\zl el ovels ar%und the opening portion 6a. The marks 75 are formed by printing,
providing stickers, or the like. The strength of the braking patterns or braking force can be

set to have eight levels by positioning the adjustment knob indicator 73b to align with any

of the marks 75 by rotation of the adjustment knob 43. In addition, the second rotational
position discrimination sensor 45b is non-rotatably mounted to the backside of the

adjustment knob unit 73. The second rotational position discrimination sensor 45b serves

to detect which operating position is selected from the eight level operating positions of

the adjustment knob 43. The second rotational position discrimination sensor 45b has a

brush member 45d made of conductive material. The brush member 45d contacts and

shunts one of eight discrimination patterns (not shown) formed on the circuit board 70. A
control unit 55 detects a rotational position of the adjustment knob 43 based on which
discrimination pattern is shunted by the brush member 45d. A columnar second
accommodation space 13e for accommodating the second rotational position

discrimination sensor 45 is formed in the inside wall portion of the spool support portion

13. A seal member 79a is mounted between the second accommodation space 13e and the
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first side cover 6 around the opening portion 6a. The marks 75 are forned
by printing, providing stickers, or the like. The strength of the braking
patterns or braking force can be set to have eight |evels by positioning

t he adj ustnent knob indicator 73b to align with any of the marks 75 by
rotation of the adjustnment knob 43. In addition, the second rotational
position discrimnation sensor 45b is non-rotatably nounted to the backsi de
of the adjustnent knob unit 73. The second rotational position

di scrim nation sensor 45b serves to detect which operating position is
selected fromthe eight |evel operating positions of the adjustnment knob
43. The seciontt roatd?0.ofld sepbmhmbarﬁﬁii iﬁevdnm' liatidsoffors enseihg 446 (haiatedior bf ush

menber 45d madeI f conductive ﬁlr . The brush nenber 45d contacts and
shunts onelt§FP&Y g%%kleﬁ QEFRaR AL 5&3&%% A8 O et 73his iy merRetbdeeHee

circuit bo%"[ﬁloﬁcbhaf?ﬁdr‘éﬁ@ég%s Sﬁhﬁgf@gﬁﬁ%‘eﬁ é)%f% Q.Fp% B?tionpﬁs' HeQD-r Qs the

adj ust nent knob 43 based ern i's shunte by t he
brush menbé&ib mﬁﬁentWI@oﬁmﬁmrenmmg gko the tvaio détliesposiasiangd Becharism 25.

accommodat he sec rotatjonal. positi . Grimpation sensor 45 is
formed in Oﬁgslt nsi‘te? cﬁﬁq@eﬁm}’(ﬁ’f?s‘&?g‘flﬁén@g%?mguﬁi)B‘iOt“de Wtﬁ‘*’r?nﬂi% A seal
menber 79aadjgstiveaiiel wiRt9REeN HdRisasrask @ﬁtﬁemﬂgﬂh? 3@9& ﬁ{}goﬁhe

I qui r

-20 circuit board 70. The seal nenber 79a prevents ring
into the infrBen &3. dhe aci]h%iims}pTdGlObmoalkuonglgnmhamsmrmaﬁmtions anbohdyustmczntémob

0-ring 79 I rotation s

pass-t hr oug§h§tpg %ﬂ gB g{lﬁ b%ﬁ S p%‘bdr BUSHES SSHH!{' Gﬁ'ntge eiijtu?tﬁbenﬂ‘f@??
preyvents |43qu|raateﬁr @mSﬁmm Rigutd$,ahd Bgubiblest hi@b pafsﬁohﬁl SROPknimaki Ng
mechani sm.25. = [0075] An adjustnment knob positioning mschanl sm77 is

provi ded HBEMEETR PAREIONAR RI8 (Trierit PIRIEE eirpasitiBingdleshiy bowtd an wging a@,eérlw t he

wal | porti h us

posi t | oni nq reekanishi: RSk ARG b BRI B RuaT i BER L RERLkEER g
posi tions 7(31&: &lhg |pbs1heMﬁg Spleafith,gegte fait @;smgﬁm ReSadehah ﬁﬁg oadjeq@tgim,mngm@b
43 is rot shown in Figure 5, the adjustpent kno

t
nmechani sm ‘?‘ Tlhﬁ(‘,lf %H%gleglbﬁbgﬁ V8RS 1§ PEFHOMRE Pi 7 1A torard W%ggllﬂﬁglglgthggﬁﬁi ng
hol es 77b 7aRd 188 p H!Eﬂbﬁiﬂ% BPRLS af &skba-ﬁﬁﬁ n%‘iﬁb‘é?f}%? 090D <9 'd’ialn‘?&éﬂ%of?'eg

77a is nounted in the adjustnent recess e posi |on|ng
77b, ei ghtpoftam, eYainppatioe hgdge avfidnieter thats tdrgdrirarpibsi ¢fi theheg! yirtion, Zﬁiaa The
77a . toward t

19110 TeTe G 885 e, PORLLLORRG, B Trn Lotend Lhe oSt oning
smal | di apeti€bniigash 77a is mounted in the adjustment knob recess 73¢ so that the positioning
pin 77a can both project outward and retract inward. The positioning holes 77b are
formed at predetermined intervals in the circumferential direction in a fan-shaped auxiliary
member 131 fixed around the through-hole in the outer surface of the wall portion 13a of
the spool support portion 13. The positioning holes 77b are formed so that the adjustment
knob indicator 73b will align with any of the marks 75.

[0076] The setting knob 44 is provided for setting braking modes depending on
casting conditions, respectively. As shown in Figures 4 and 5, the setting knob 44 is
rotatably mounted to the spool support portion 13 at a remote position from the adjustment
knob 43. It is not necessary to frequently operate the setting knob 44 and thus operation
thereof is regulated. Specifically, in order to regulate operation of the setting knob 44, the
setting knob 44 is disposed inside the first side cover 6 and is not exposed to the outside.
Thus, the first side cover 6 functions as an operation regulating device and is required to

be opened when the setting knob 44 is operated. Because the first side cover 6 is required
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portion, a brimportion having a dianeter that is |larger than that of the
head portion, and a small dianeter shaft portion. The head portion is
formed into a hem spherical shape. The positioning pin 77a is nounted in

t he adjustnent knob recess 73c so that the positioning pin 77a can both
project outward and retract inward. The positioning holes 77b are forned
at predetermined intervals in the circunferential direction in a fan-shaped
auxiliary menber 13f fixed around the through-hole in the outer surface of
the wall portion 13a of the spool support portion 13. The positioning

hol es 77b are formed so that the adjustnment knob indicator 73b wll align
wi th any ofo tehpenat tosopetie (h06FGHhg Theb 44tit isngskbioko ddvig thy @tiisiethdborg
setting brfrxki rbg nodes depending on casting.conditions, respectively. As
shown in FrgUEREmayR B miskkes Aceotaakhdb™idubs diffiqulitta casey sebivachanaco t he

spool supp@gndwgﬁglg&k@rﬁgd@b#ﬁm. position fromthe adjustnment knob 43.
It is not necessary to frequeritly operate the setting knob 44 and thus

oper at i on [00R&r eofTheseitinglihelt ¢HincBulesifot ealmple, aidiskostaeed sootineigubatét 83

operation of, the.settin no the setting knob 44 is dispqased .inside

the first Béjidci’lesegt _ 0%1 gm? g“ﬁ%@ éﬁ}ﬁ@g@gﬁgﬁ@ogﬁ@agm é!ag‘ég.‘l 1S?Hﬂ§9nqdﬁé_afi r st

Si de covercehitel BN Hel g XBoROniPRSLAL hARed ﬁgdﬂgﬂgh@%o%wgg@ﬁ%ﬁ%drﬂi epy red to
. Becau e

be opened when the setting knob 44 Is operate Irst side
cover 6 i sseHiglinobanit33 is mageompemtbticoeopelhe eettitpekmdtibtatignlshatb84i, it is

ossi bl e to.prev efti.ng .knob 44 . from pbein ved b 1St ake.
Rccor di ngllgl,lt%ﬁ’ i\%ﬂ%‘Fé E“gthzl?“’f %elhg%i lfno(tgéml:t s et 5§ %ikﬂﬁggﬁﬁtﬁ{j’e aglfgd'aﬁ’f &pt i mal
br %@ ng nitet yativhsltakion HROHHlinali se@lok Upgalenohibly mbehid&Shelpborexanpl e,

a:dj sk-shaped sett] ng knob unit 83 and a setting Knob rotation shaft 84.
The setti igPRIDBOTIGNAE b8 8 boHanember 188. Jbsgisettinabuol wnikd3 twhides astitinpknod

Setting khopdisda, §RAREIRARERALDE SN L DG TRRR RURRRGL, BRE SRR T
rotation stakt 8BaAisifermadnintalsdackyidé of edewinkknbhan® 81 TRE s&aP kbst porB3n The

setting k;ﬁb rot@%i on shaft, 2)4 and a first rotational position
di scri m n&tFGKCASHABeugndds orpgd anam Qptsrsurteeriithe adiastasaioinobamiptr t

R s YO
recess 83&3aTheissdighiingorkavh Apboelly E3baiastefsoened, BN A2 Wpskaiditetiof the
setLing Kaphitils 23 The oLkt pg,kioh porticn, 832 extends ouuerd and i
on a portion of the side plate 8 that surrounds the setting knob indicator 83b by a suitable
forming method such as printing, providing stickers, or the like. Any of the four braking
modes according to casting conditions can be selected by aligning the setting knob
. indicator 83b with any of the characters 85 by rotating the setting knob 44. In addition,
’ the first rotational position discrimination sensor 45a is non-rotatably mounted to the
backside of the sefting knob unit 83. The first rotational position discrimination sensor
45a serves to detect which operating position is selected from the four operating positions
of the setting knob 44. The first rotational position discrimination sensor 45a has a brush
member 45¢ made of conductive material. The brush member 45¢ contacts and shunts one
of four discrimination patterns (not shown) formed on the circuit board 70. The control
unit 55 detects a rotational position of the setting knob 44 based on which discrimination
pattern is shunted by the brush member 45¢. Note that a columnar first accommodation

space 13d for accommodating the first rotational position discrimination sensor 45a is

formed in the inside wall portion of the spool support portion 13. A seal member (not
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[0078] The setting knob indicator 83b is forned in one end of the setting
knob portion 83a and is slightly concave. A plurality of characters (e.g.
L, M A W 85 indicating braking nodes according to the configured
braking patterns are formed at regular intervals on a portion of the side
plate 8 that surrounds the setting knob indicator 83b by a suitable

form ng nethod such as printing, providing stickers, or the like. Any of
the four braking nodes according to casting conditions can be sel ected by
aligning the setting knob indicator 83b with any of the characters 85 by
rotating the setting knob 44. In addition, the first rotational position
dlscrlnlnaﬂMUﬁﬂs&nEunmdﬁaﬁmsnﬂuHEMDMEUmhKManmuqnwd1EmamhmecbankBmﬂé?Of t he
setting knqﬁ%unlt 8 The fi tational position,discrimnation sensor

45a ser ves 19 S PERDHATCRT 8‘9@%?8@1 %%rmalaw & eI Of Eof PPehvERBEf our
oper ating peshdni9R9s. Maddh@mﬁ%b-ﬁﬂg Eﬂ)@ JQ@ofﬂo&l Eedr a@éehgﬁ@é ﬁﬂgf' tion
45¢ ucti

di scrimnation sensor 45a has a brus con
mat eri al . e w9tation shefBé ﬁnfﬂspaisdhm@}gh soam cs"hﬂmpsobmpompoﬁmrw The O-
d .70.. . The

di t d th t b

Control "o BeRahh Hls HRA oAt B B O PRl S kbne P RHIB 284 pased

on whi ch dj®oe] m nakéens ks §aitbnis SEdHLRG PVis rp‘iﬁq@éd&%"w@@%{m%etﬂﬁ kné‘ﬂ?te
(0]

that a columar first acconmobdation space 13d r accommodating t first
rot at i onal WEbE3 enbihediutss spiacs R tnwelbpetion 488 of the speglsapparnpartien il As ffhe wal |

t f | -22 .Sh
rount ed_beR i aer RHERPEE pEfeI: St i G B oar o To.
The seal rﬂenﬁe,ranrirgemntes sd)urqllgmdﬁnft}ﬂd)iﬂtﬁ@iﬁi’dbmg ik Fdtted.hBs khdwei 1OFigofe 4, he

spo I brathﬁg % nism 25. In-addition, an Oring (not shown) |s al’ so
mount ed befRSEHRE KROR BRGNS WA 87 i@@@haﬁ@meaka@m%ﬁm@mﬁﬁ&am

portion of il herspek: p%glﬁgfxfnh%ele%%n(g gwﬁ) anrd' ttﬂ‘fg%%ggﬁgh%g% fAr om

entering |nto tthe interior o spool ani“sm
setting kndls. ﬂd@l%ﬁ@gl@gb n@m@mem’meﬂﬂrgesthprsewmg&doﬂop@mng hie, $attbivag knob

unit 83 angd t outer surface e wall portion 13a of e spool support
portion 1%%16 #]{ﬁng B’EB@? (?Sbtiﬂ“ﬁbg ling‘é?ha SSHETE K68 IPOFIHARINE e %i;a[ 18 IRy at
oper at i ng PagigtlieRTe@ks §RUThel £Mﬁh§moﬁ@gsxﬂgﬂﬁ%ﬁﬁﬁ§ 3P 1%“1:? tfsaﬁn et ting
knob 44 is rotated. As shown in Figure 5, setting sitiohing

mechani s m@?‘blméllﬂ@ﬂ@ﬁ helesengigegvikinabip péﬁletsettmgrl@obpnsﬁamng @in Wa,lr]éﬂel ty of
SoL U1 18 IghBL ROk E Ao ) 200l 2P 8 KIOB U g0, e
87a towar thead portmn, a brim portion having a diameter that is larger than that of the head portion,
and a small diameter shaft portion. The head portion is formed into a hemispherical shape.
The positioning holes are formed at predetermined intervals in the circumferential

direction in a portion of the outer surface of the wall portion 13a of the spool support

portion 13 that surrounds a through-hole formed therein. The positioning holes are formed
so that the knob indicator 83b will align with any of the four characters 85.

[00807 The spool controlling unit 42 includes the circuit board 70 and the conirol unit

55. The circuit board 70 is mounted to the outer wall surface of the spool support portion

13 that faces the flange portion 12a of the spool 12. The control unit 55 is provided on the
circuit board 70.

[0081] Referring to Figures 3 and 5, the circuit board 70 is a washer-shaped and ring-
shaped substrate having a circular opening in the center thereof. The circuit board 70 is
disposed on the outer peripheral side of the bearing accommodation portion 13b such that

it is substantially concentric with the spool shaft 20, The circuit board 70 is fixed to the
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the setting knob positioning holes. The setting knob positioning pin 87a is
nmounted in the setting knob recess 83c. The setting knob positioning

hol es, for exanple, eight setting knob positioning holes engage with a tip
of the setting knob positioning pin 87a. The setting knob positioning pin
87a is a rod shaped nenber that includes a snmall dianeter head portion, a
brim portion having a dianeter that is larger than that of the head
portion, and a small dianeter shaft portion. The head portion is forned
into a hem spherical shape. The positioning holes are forned at
predetermned intervals in the circunferential direction in a portion of
the outer suefaeReObf thBevalalohtid0rda dhd R oPburplR PPRAM 1 SMPRRetscraR@Idsi on 13
that surrounds a through-hole formed therein. Thé positioning holes are
formed soWMigaAmmaqueEng fstsiichdibeardold vaigbthgistteves Bgfor wkamplangjipfs temporanii

boar o 70, pa ions? B AR RS g ol ' st SECTETRRAT 2 £5 e

outer wal |l ciguititaarl Tf isthe @RREd SIDRORK is @@s@h@amg chbacdriad witheepetihe ifd ange
portion 12a of the spool 12. The control unit 55 is provided on the

circuit bogitoiAbe speoshalt bt BesapsgolttbisFwgen B cacuinbosd 7Phemerrigdia theoar d 70
is a washer. . L 14Rg t g at i i pening in
the cont or ¥ Rerarr arioh P RBRPES a3HER HELEGNTHAETE sl b SEee

peri pher al substdstiadfy dohecrieawithghaodooibdapocirh@®p0i on 13b such that it is
substanti al concentric Wwth the spoql shaft 20. The circuyit board 70 is
fixed to ﬁﬁb:gz]- 23 Hefm e GBRHER OB IR Rl | s %noehs@ﬁdh@rm%%?forﬁﬁge
support paptdRPmh] (RY WHAR 8% afchﬁ%af-???o is WG RY At A Bei®ed the Yhdor board 70
mmth the screws 93, for exanple, a jig is tenporarily p05|t|oneé)on t he
beari ng acupperbdetticon 3pod thoirst S toec énbeputetbe cirewibdard d@isdnd@iedtoehe
circuit board 70 .is then.dispgsed so that it.is_ substantiall oncentric
W b r espatErid o re s £ firabofGupphaptiosd s e aies ot HPE AR ¢ he
circuit baarthigQildws RWIEERH siR dfifiR re8PaR! 1 &URPRALCROTE h@Ntdd bebhiRec @RI | S 62
fixed to the circuit board 70 will be disposed substantially concentric

wi th the &xicyitepandhd is pwwhtedeafasupdce phid82podisnenort pratich hd bt Grecothet he reel

unit | in ir i can he na smal | er than that when the
cireut ¢ baaige DBPRL 128 RhiebATl 0BG s s TR E e B B P o
13 and t h&Ofdah$t dsiecly tarREd B, thbeRausBodrd§( C Bedtisé o PO, thadOvit& thRWwbhadt t O
the opened outer wal] surface of the spool support portion 13 that forns a
part of t fee ¢Qals| 62 amdithe circuit board 70 will be unnecessary, and insulation failure between

the coils 62 and the circuit board 70 is reduced. Moreover, because the coils 62 are

mounted to the circuit board 70 attached to the spool support portion 13, the coils 62 can

also be mounted to the spool support portion 13 only by attaching the circuit board 70 to

the spool support portion 13. Because of this, the spool braking mechanism 25 is casily

N

assembled.

[0083] As shown in Figure 7, the control unit 55 includes, for example, a
microcomputer 59 with a CPU 55a, a RAM 55b, a ROM 55¢, an [/0O interface 55d and the
like. The microcomputer 59 is disposed on the circuit board 70. A control program is
stored in the ROM 55¢ of the control unit 55, as well as data such as types of basic braking
patterns to be used, degrees of the eight-level stréngths of the basic braking patierns, and
the like, in each of the braking modes according to four or more basic braking patterns and
casting conditions. In addition, a preset value for tension and for rotational speed in each
of the braking modes as well as time data for determining timing are also stored in the

ROM 55¢. In the present embodiment, even in the same braking mode, different basic

-94 -



1. This allows the overall size of the reel unit 1 to be reduced. In

addi tion, because the circuit board 70 is nounted on a surface of the
spool support portion 13 that faces the flange portion 12a of the spool

12, the coils 62 nmounted around the periphery of the rotor 60 can be
directly attached to the circuit board 70. Because of this, |ead wires that
connect the coils 62 and the circuit board 70 will be unnecessary, and
insulation failure between the coils 62 and the circuit board 70 is
reduced. Moreover, because the coils 62 are nounted to the circuit board
70 attached to the spool support portion 13, the coils 62 can also be
mount ed L obnahmglaqadeﬂns swgypenisep defdehding b3 tbmhtyenlg%h Ia?f]éladia:i:eﬁ;@. ﬂ“heb?%siiatfj bzlalémgboar d
70 to the spoo upport portion 13, Because of this, the spaQ raki ng
mechani sm BEIGE wddfy ?rel’é{@g@ﬁwp #e sjy @qtﬁﬁ@%é\m Fverguitevii be@Rearedint r ol
unit 55 ing| : anpl ' i M
55b, a RWQS%%%?QE&I{Q%&%?%{EE;  art e AL AU Sha el “‘Fﬁ%ﬁ@?&%ﬁ%ﬁt‘% 59 is
di sposed obe stheed¢hereimi t board 70. A control programis stored in the ROM

55c of the rol.,unit .55, as well data such as types of  basic brakin
oot orns TOORE | o PR PS5 Bhor BT s AT e o REsrBrd PBC ot 12

braki ng pafhk i SotaBbshl pbiBoh HKEHmiMAti6ASEhsBE 43®r BERKIRGhERASSAEFENT tO
four or nore basic braking patterns and casting conditions. In addition, a

preset valdfeh¢ sttingluotott, and tfeoeconstratdtionall pospieadiiscrirdaation sefisor K8b Biraki ng

nodes as |1 ine.data for det.erm.ning tim are also,stored in the
row 250 1ok b B RA s one o LB L AR B R Sentd

di fferent basit m2ddhioakidies @adtiebNge FETsRE s (Renendit 89 apcdnectsd fengt h
Ieyél s thereof. The basic braking ‘%Iatter ns and the strength thereof are

stored i n PRECHNIBESS. Adgepatrol uynit 3§ qontpls the palpistate phthe switeh elspenhad y

skill int t I I may
e st or ad (s Soe! bR A SRPEH G Bl sBod Sl R RRLL RS Th
rot at i onalsespedd, tk firkteompond] pd&tion therifrifBionsohsat 4 6d)ak tHeastdrdodtational

di scrimnatign sensor, 45a for defectin he raotational position _of the
setting kﬁ??ﬁlt@&,dl%?ﬁ]&“flﬁéons%&?ﬁ&?? g’f” &W@héﬂuﬁﬁa@ﬂm BrdHser S SHANERIVEE sensor

45b f % tyad( A j b 43
or debRGLENGr é)hi%’lé{l&, 1@@0@%%&&9%}&& %s@%ra%ﬁ%@édﬁﬁo@%r%ﬂo are

connected fo the contr uni I'n ad , gates t he FETs of
t he swi t cHpetidivelly, th8cantm] coinnécorebls the dnielf st afahe switdh G8mefd gont r ol
unit 55 Cosglterct(?rllgs arEyhgf e égglgin%%ig&seof?{le {‘or&(ra brsa\{gii;[gcgg]attgl*nes,ngnrg thg %ight strength levels
thereof whose duty ratio D is varied with the course of time depending on the four
operating positions of the setting knob 44 and the eight operating positions of the
adjustment knob.

[0085] The first and second rotational position discrimination sensors 45a and 45b
comprise brush members 45¢ and 45d, respectively, both of which are formed on the
circuit board 70 and shunt the discrimination patterns. |

[0086] A rectifier circuit 58 is connected to the switch element 63. It converts
alternating current from the spool braking unit 40 to direct current, stabilizes the voltage,
and outputs it to the control unit 55 and the rotational speed sensor 41. The rectifier

circuit 58 is also mounted to the circuit board 70.

Operation and Function of Reel during Actual Fishing

[0087] When casting, the clutch lever 17 is pressed down to place the clutch
mechanism 21 in the clutch off position. The spool 12 can rotate freely in this clutch off

state. When casting, fishing line will be paid out of the spool 12 at full speed due to the
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of the spool braking unit 40 in response to pulse signals fromeach of the
rotati onal speed sensor 41, the first rotational position discrimnation
sensor 45a, or the second rotational position discrimnation sensor 45b by
PWM (pul se wi dt h nodul ated) signals having cycles of, for exanple, 1/1000
seconds that are generated by a control program Specifically, the control
unit 55 controls the on/off state of the switch elenment 63 by selecting
any of the conbinations of the four braking patterns, and the eight
strength Il evels thereof whose duty ratio Dis varied with the course of
time depending on the four operating positions of the setting knob 44 and
t he ei ght wp‘@hamﬁuhgtamm tWhaisthekpddia 2 regjcy sieentaskn@lhe 1HARRR] 6 Theatti r st and

second rotati O‘"ﬁ%@ .position discrinm nation sensors 45a and 45b conprise
brush nmenb@PENgBE iy papherglsidss of (hgerys 6Boliiheswilgh elpmenriciripy bkt Oh bhe

circuit bo, i i tifier
circuit SSQFgrlggﬁﬁggtvggq{&gN %E@g?&ﬁ%é%@é}@%d‘%ﬂe %%IOE F% Q,(?:%R%/glr%?gé {g nati ng
current f rmmgehcsmmio_nb}r skedgf tha spooalozmn@rameny bwdheaﬁastestlﬁhitd rozgisnilhe

voltage, and,o uts it to th r.ol n|t 55 and the rotational speed
senso? 41, SPEREO {r@gts?‘?qlé& exggeds etp if wil E@SH breamesP e ci rcwt anrd
70. Qoeratpr?oag]and rféﬂ@%%@mﬁ)émﬁigﬁéts L 3@%3%%&&%& e%%h{fﬂgeﬁ@c?%?\lz

casting, e clutch l'ever 17 is presse wn to place t it ¢h macham sm
21 in the dffiquitfoothp bpagig 2@nto bEhems poghetiz2d ead thedt et retativesapility of thies
line out .of the spool

| utch of f fi shi
D25ttt 19Rb LAY TR SR i o TRatmenPe Bindittid Dt 1)

rotates dugeh@gs@sti Bed HelRaARODEH §nd6amreq§ alp oREHHEndd Q@Qﬁﬂh defiaher al
S|d§s of the coils 62. If the switch el enent %3 i's turne an ‘elecfric

current wilPr exaneie.theiergtihe megews b apdtharheatine2&p oel addtion i IWllb be i fhkald.
Bur {10 a5t 00 e ARALL00AL 3BT T ATEAROGE 12 T gttty ecore

gradual l'y H&emmhesdcﬁma ard &QSEJ;S dkike, even if the magnets 61 are di sposed

near the ﬁsgééjn 3? it wll be. difficult for the bearln%26b t o becone
magnet i ze h&Vendhe tagklsdnsisan thegvates yhedrandlee? isgpigtsd in Phaging winding

enhanced DEGRHSE ah @%é@&@ﬁh%gg i wqﬁrﬁg%ﬁacgﬁlﬁ ﬁle‘%;llﬁa%ﬁgtaféﬁ%)’\fﬁﬂtc them

magnets 61 and the bearing there 'S a gap of appr oxi
or great engturn mechanism (not shown). Then, the reel unit 1 wﬂl be held to await a bife from a

fish.

Control Operation of the Control Unit

[0090] Next, the schematic braking control performed by the control unit 55 when
casting is explained based upon graphs showing the braking patterns in the braking modes.

The braking patterns are patterns in which the braking force (the duty ratio of the switch

S

element 63} is varied in the elapsed braking time from the start of casting. The present
inventors discovered that if a large braking fOrce‘is applied when this tension is at or
below a predetermined value, the attitude of the tackle (lure) will reverse and fly with a
stable attitude just before the peak of the rotational speed. The following control is carried
out in order to make the tackle fly with a stable attitude by braking the spool 12 just before
the peak of the rotational speed. In other words, during the initial phase of casting; a
strong braking force is applied at the highest duty ratio for a short period of time, and the
attitude of the tackle (lure) will reverse. Then, the braking force will be reduced by

gradually decreasing the duty ratio.
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for exanple, between the magnets 61 and the bearing 26b. In addition, it
will be difficult for cogging to be produced and the free rotational
ability of the spool 12 will be enhanced because the coils 62 are corel ess
coils. [0089] Wien the tackle lands in the water, the handle 2 is rotated
inthe [ine wwnding direction, and the clutch nmechanism 21 will be placed
in the clutch-on state by a clutch return nechani sm (not shown). Then, the
reel unit 1 will be held to await a bite froma fish. Control Operation of
the Control Unit [0090] Next, the schematic braking control perfornmed by
the control unit 55 when casting is explained based upon graphs show ng

t he braki n[@oab]ttermshm; spdohbrabin@kﬁ&t@mmd@ss theBiendth ak iegfopetraleing snclee
patterns in mhlc %$ Ki n e (the duty ratio of the swtch elenent
63) is varfihé?amuiﬂ ég %@eﬂgh%e‘ﬂ%rﬁetfwngﬁ%hgufﬁs &bsthtng. The

present inyent 9£1§ 1§j&1§t§3 gé’tror & hdRl OBta?agugrlsgg v%e@% ric%ro%.&lr{[gﬁ dﬁgB;%_lrld d when

this tension is at ow a pre e termned e atti
t ackl e (| uneje shiokin m@\vgnsé xamuraking b dehl &0 bestsbifer iahg-ldtswdm jassingbef or e t he
peak of t e foll contro

t at | d
order to gﬁﬁlrélggﬁ?ﬁdggg%i"é% ﬁﬁu R aétaé‘fi%@%ﬁflg P%Ciﬁﬂ@’[bffl %%;t[k‘%’lﬁ@ blr"ﬁ%n%pool 12
j ust Dbef ongodd MEwREAiAlre 106 d%@ﬁlg?xﬁﬁfa A£G Hich ki@ bREtr %ﬁkmgﬁ' ng the

initial phase of casting; a strong braking force is appli e hi ghest
duty rati cpeff@rmed hoeke pesdcadtadhottidisan@ndstine A brahng:dedmhotvhnntFa@kbe

(lure) wl yense, t.he braki force w e, re d r,adual |y
decr easi ng it! ﬁél &"ﬂ?’&g ?13?? gv to %usf:%@é‘ﬁ‘ %1uﬂr°t IFHCSWQ%B(S‘F athe gy W@gﬁéﬁ@% 25,
the strenghdn bt $818085hiky Al RUsEPSIOShersIQNA wild K €Y 8 11 are
adjﬁstable in elght | evel s. Referring to Figures 8-11, t vertical axis

i s duty rdf9¥land4wetebeqmsaelypesimsed @n@lgatbgéw@rilg@owsn@é ceniseliwepre A

Ib {)ﬁgl 3|gs t ?gégﬁgn Q}V(\Q HE}%\E@% ste!r? oiargpan%ﬁ O[Pgne Sll?gg fg‘zuyvge a}sgn%g\g{ ggagmig ds

br aki ng noteteiwhen ta(idﬁbziilseﬂ@r 1&1d3w a@rdaﬁterlﬁliﬁféa wheWin aiddiftb@Wrekid®id s a
br aki ng node A%fr wglch rapid and strong braking is perforned to make an
accur at e PREPTOGH dilhnBaxbnun valge neash gk thePrrbas madsaAusing £figire 11 is a

br aki ng ”%%ei/é/rﬂq%cka% F“f’ r(IéNg E;Fﬁr 8e1d bW 4 %c@mﬁsgl Rk 1Y %ﬁ(q{? E}'fé sttélrt Enh at is

hi gher than that of nylo |ne I's use
bl owi ng. braking until the rotational speed passes the peak.

[0093] In the braking mode L shown in Figure 8, braking patterns (DL1 to DL3) of the
weaker first to third levels are patterns corresponding to special purposes such as long-
distance casting competitions or the like. In each of these three levels, the maximum duty
ratio is applied until the first predetermined time T1 (e.g., approximately 0.2 to 0.5

seconds) has elapsed since the start of braking. After the first predetermined time T1 has

R

clapsed, the duty ratio is gradually decreased. However, in order to apply a braking force
corresponding to thumbing while the duty ratio is decreased, a duty ratio that is
approximately the same as the maximum duty ratio in each of the braking patterns is
instantaneously applied after a second predetermined period of time T2 (e.g.,
approximately one second) has elapsed since the start of braking. Then, the duty ratio is
gradually decreased. Because of this, it is possible to effectively prevent backlash that is
caused when the speed of paying out fishing line exceeds the rotational speed of the spool
and then the fishing line is slacked. Braking patterns (DL4 to DL8) of the fourth to eighth
levels are patterns corresponding to, for example, a long-distance casting with a metal jig

or the like, Here, the duty ratio will be gradually decreased after the first predetermined
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[0092] A control commonly performed anong the braking nodes is a control
where braking is not perfornmed at the start of rotation of the spool 12
when casting and braking is started when tension is at or below a
predeterm ned value. In addition, braking is perfornmed at the maxi num
val ue in each of the braking nodes during a first predetermned time TI
(e.g., approximately 0.2 to 0.5 seconds), that is, fromthe start of
braking until the rotational speed passes the peak. [0093] In the braking
node L shown in Figure 8, braking patterns (DL1 to DL3) of the weaker
first to third levels are patterns corresponding to special purposes such
as |ong- dimedide gcappiongnaelyiet iotd. @mo@ds)ﬂiaeellapﬂml sifca tieagtint osz.‘ahmgeht hr ee
t he f rst rm ned

| evel s, th t til t
time i ( ot ek e e iy iERy S i naim bt palitm i t he
start of bd@'ﬁd)ﬂﬁh-ate’ﬁf 5@ ok s Frof &mﬁflédﬁ&éﬂ@%& (}Jg?(ﬂ%m*aaé fkapged, the

duty ratio is gradual |y decreased. However, i'n or app y a braking
force corbrélslpérpdﬁwgs D%iht&h'mtﬁo ﬁgrd/\lhvd;leamd]élosmmyhc anirth tosighécleedsed, a duty
rati o that TN e,[approm mately the sane as the maxi mumduty ratio in each of
t he braki n%% fterns is instantaneousl y applied after a second

pr edet er ni jpeg4jper I@eheWralkihfBholid M Shdivn in BPREOHHEBLS YR 8f HECRAR: 18S
el apsed since the start of braking. Then, 'the duty rTatio is gradually

decr eased. ABsgeansldraing priserns (DM apd HIVIB) ase gmdgamaedetqrw@e@afparémtst bac kl ash

rotati onal Lbaan AR RE TUTEE: DoRes PR R ' T SR S prn Ep SUSRE s
Br ki ng paiftbeatldilﬁg (Dheke dociBhsyg pttethientiipudith rét@s%i@hﬁxhe—sbﬁé’s&}aﬁa@fﬁi% dialkd er ns
espondj n for exanple, a long-distance casting with a netal jig or

t he li ke. g 1°§)r?ée Hisspieasiteosiln thethsalgpamede Ly aubeqressaend tarthese of B8 f 1 r st
predet er mped nd ferdih Welbl @@r kmgﬂ{bﬁ% {%Iaﬁ}b% ggtigmg 1@435@?1\91?)“&%

el apsed since the start o e maxi mm
duty ratido tﬁiﬁhtlheelmmmmnbcazkmpgnq)ag te for dala&pllcsahamqrmdl goatl €l yyn Do Uonory

| ess, for e Therefore, .in e br node L, the basic_ braki
patterns &f )ﬁi‘elr;r@(ef e, T‘Elﬁ dpyi 1?‘@1&’51 ‘@bﬁ?"sg%& thrﬁﬁg’éaﬁd atf"'r‘?éﬂ\“éﬁ?ttéﬁeqeéergil I g
l evel s ar gimdTf (&5 .eRbprok BRI Obﬂo?ﬁse@éﬁ‘&zggsbﬂg%%d Mag QW0 i Nadeh GYEE 9. t he

duty ratios of the wveaker first ng patterns (DML &nd DWR)
are gradudrpipetioche dsedasiig m‘»ten‘rse)fﬁher ity rqﬁroesdlét:eﬂamfma@rtdem@mmcd(tengﬂ

appr oxi rrat(g | y al:qpr%xﬁi?aigly% >&EF c)ondsaﬁlas el%Bse are arr]gc(af tlgar}lethgse in the braking

mode L. In the present embodiment, the maximum duty ratio of the braking pattern DM3
of the third level is the same as that of the braking pattern DM2 of the second level, but
the decreasing degrees of these braking patterns are different from each other. In addition,
the braking patterns (DL6 to DL8) of the sixth to eighth levels are patterns corresponding
to a minnow that is difficult to cast a long distance. Here, the duty ratio will be gradually
decreased after the first predetermined time T1 (e.g., approximately 0.2 to 0.3 seconds)
has elapsed since the start of braking. In other words, the first predetermined time T1 in
which the maximum duty ratio in each of the levels is given is shortened. Note that in the
braking mode M, the maximum duty ratio of the maximum braking pattern DMS$ is 90%
or less. Therefore, in the braking mode M, the basic braking patterns are different among
groups of the first and second levels, the third to fifth levels, and the sixth to eighth levels.
[0095] Constant duty ratios are given in the braking mode A, shown in Figure 10, so
that strong and approximately constant braking force is given for each of the levels (DA1

10 DARB). Because of this, it is possible to deal with a short-distance casting with a fast

-28 .



of braking. These decreasing patterns of the duty ratios (i.e., time-series
variations of the duty ratios) are the sane as those in the braking node
L, and correspond to those of the ninth and tenth levels in the braking
node L. Braking patterns (DMB to DWb) of the third to fifth levels are
patterns corresponding to, for exanple, a heavy and good-flying m nnow or
the like. Here, the duty ratios will be gradually decreased after the first
predetermned time Ti (e.g., approximately 0.2 to 0.5 seconds) has

el apsed. At this tinme, decreasing degrees in the decreasing patterns of
the duty ratios after the first predetermned tinme Ti (e.g., approximately
0.2 to 0.5irdedoness) Hasneiiapsetitpratiolinegeroftthakveh@steisant hethar mkheig  node
L. In the %ﬁsent(fggoﬁknepp, t he xinqg1duty ratio of the braking pattern
DVB  of t h& A HEF R v 16504 dhsSame Dpsicinaliing Patierp 1k imepch &F therlavabvg of

t he secondtieay@ling Bldtic At he decreasing degrees of these braking patterns are
different fromeach other. In addition, the braking patterns (DL6 to DL8)
of the sixtW%b eilgthebraldvgmdar® shawn er Rigurorl;, éspbngirag willbegraduatipw t hat

ar aduai |y 5eReEEahe SrvePei e ERe s Sbin it f piBiPeleld o DMs)
appr oxi mat @ltffe BraRireOnEIMSEERS G Frst ﬂ}é&tﬁhﬁﬂéﬁt‘ﬂpé il \%/% !ﬂg%x%%ﬁiéétﬁgfo,ﬂo%i ng.

In other words, the first predeternined tine Tl in XI mum duty

ratio i n exepnds) hesrdansed singe fhe sgirtefibrilsnghbloteethatdthe Nakintrh aluty ratio reeach

' 0006 or bt LU (i L8R oo PR G B OV MR 1o
patterns afcel tithhesdwindmdnchiglgel ford hee.f Thgtfoa thesaeRslavalisy the
thl}d to fifth leve ,s,qaagld the sixth to eighth |Ievels. [0095] Constant

duty rati d&USHES gf phibe byals inghalrakinamaesdtso¥n in Figure 10, so that
strong andpgppr oxi RSt ant ' orce 4 Lven far.eagh of the
evel s (DA o DAB) - Lt EOTE AMing bRl oo i e ol A PEY s S0
short - di stexpbéneddstréfagnue toha eorfrab flowithri of Kipade 19peed. The nmaxi mum duty

ratio in of the levels is _the same as that in the braking node L.
Ther ef oreﬁaﬁé}g sahﬁ“%‘é@flen breakionged it g’EP 1 ivdhendbesnas) da&dates degie eEg s i n

duty Tati oow T o adu e L8, PR e P I e sbeld
that in tHeS&ipdh ittie defeyhinkd Indic saiiDlyade iDMBYcted by tunsinp nedoind ghermetingV

oL 1 3 BRI L kP RPN el 83 oty
ratio in émeketermined which level is selected by turning the adjustment knob 43 by signals from

the second rotational position discrimination sensor 45b. In Step S4, the selected braking

mode and the braking pattern according to the level thereof are read out from the ROM

55¢ and the read-out braking pattern is set to the RAM 55b. In the following steps, the

brake operation will be performed with the changed braking pattern until the adjustment

knob 43 and the setting knob 44 are turned around to the different positions next time. In
addition, a duty ratio D that corresponds to the braking pattern is read out from the RAM

55b inside the control unit 55 in the following controls. In Step S5, a rotational speed V of

the spool 12 during the initial phase of casting is detected by pulses from the rotational

speed sensor 41, In Step S7, tension F that is applied to fishing line paid out from the

spool 12 is computed.

[0099] Here, the tension F is determined based on the rate of change of the rotational

speed of the spool 12 (Aw/At) and the moment of inertia J of the spool 12. The difference

between the rotational speed of the spool 12 at a certain point and the rotational speed of
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of the levels is the sane as that in the braking node L. Because of this,

it wll be easier to deal with head wind and a high-density fluoro |ine.
Therefore, the sane basic braking pattern is used in each of the levels in
t he braking node W [0097] Next, the specific braking control operation of
the control unit 55 wll be explained in reference to a control flowhart
of Figure 12. [0098] Initialization is perfornmed in Step S1 when the spool
12 rotates due to casting and electric power is applied fromthe coils 62.
Here, various flags and variables are reset. In Step S2, it is determ ned
whi ch braking node is selected by turning around the setting knob 44 by

si gnal s fr e 12 whan it ey iand dldeposienilorotdeswithmitmateiong sesisofrosba. | n

Step S3, ElpidSt ined which.level is selected turni.ng,.the, .

St st ment TS REA TP BBl (Sl el e 0 chPHOE roTshing

di scri mi nalinerif senanfof4hbhgel of 1R @tSfal dpB&l SahRGR0IsREAKING (AKPAS, @ad t he
braki ng pattern according to the |l evel thereof are read out from'the ROV

55¢ and t h@cCENEiBgee brakbagxpetsed pnthe foldewing squatonAM 55b. I n t he

foll owi ng ghe trhe 1 operation w )l be performed with the changed
br aki ng pa@t er urﬁlﬁxgﬁ%%%j ust nent knLIB 43 and the setting knob 44 are

turned aro@fd0tjo tihidedkifE errgms TROGtéhanREl fEKtthd bqRtioh (113, fddédsionts a duty
ad out fromthe RAM

ratio Dthd’:\t corresponds to the braking pattern is read out

55b i nsi dé eﬁ%@l%%ﬁ%aﬁ?fr oy Hierradigs pithe ﬁ?@ln% @F prpdicatereeithe Gblsing line Grammakis 15
rotationaly,spegg)V of the spool 12 during the initial phase of casting is
detected by pulses fromthe rotational speed sensor 41. In Step S7,

t ensi on F [PAE2]i s [mPehiSéditioddterstihawhither @aiod teutnsdsocbhiputes podhe b i s

3 ted. [.0099 ,.th i i s det i ned based th t f.
gﬁg%;_eeof R RSP IOl TER GhO/EmSTBbImOTEn, RedPatp Jndt aTEldofent o
inertia J médedigisddoRliuclds (fd&afinid §48RESH aqgé%%ﬁéeﬂ%géﬁgﬁﬁh@%gdﬁ%@ﬁgd of

the spool 12 at_a certain point and the rotational spe t'he spool
12 when i t-INedf {hedmasiomBbepessdethelpyedetdraties! wailtchion therpeoeisy moged @rfdR9 f r om

fishing li S to~LOtatian rj force (torque). generated .by the
t ensi on fragﬁqﬂjfeldsqyg%looll)il%%qmﬁoﬁe?#e&r gq/gln&tﬁ?‘fh‘ﬁor(fa% thg S‘%”Hgl %}‘E’)‘P%‘iti d&l speed
at this ticomtrolicddelbenededsn (v ippréﬂ%tel%@@%ddﬂavﬁ/cfeof(ﬂléﬁat\ij\il}afé?‘@hgﬁ the
expressed as the fol | ow ng equation éa.il)' [00100] T°= j X (ow At) (1)
[00101] | fre%ses Wiyl erneé. Pepaiseef diniteewpopl mkingensdlatightly biikes thhe

tensi on i §x00] 12, but the spool braking unit 40 generates electricity. Therefore, the spool
controlling unit 42 will stably operate.

[00103]  If the tension F is at or below the predetermined value Fs, then the process
moves to Step S11. In step S11, a duty ratio D that corresponds to the braking pattern is
read out from the RAM 55b, and the PWM control is performed with respect to the switch

N

element 63. In the present embodiment, the duty ratio D will be gradually decreased from
the point when the braking force is the maximum, that is, when the duty ratio D in each of
the levels is the highest. In this way, when a strong braking force is applied according to a
tackle for a short period of time, the tackle will fly while the attitude thereof will reverse
from its fishing line engagement portion and the fishing line engagement portion will be in
front. Because of this, the attitude of the tackle will be stable and thus, the tackle will fly
further.

[00104]  In Step S12, it is determined whether or not the speed V is at or below a brake
completion speed Ve. When the speed V is at or below the brake completion speed Ve,

the process returns to Step S2, and a series of braking processes in casting is completed.
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determ ned based on the radius of the point of application of the fishing
line (normally 15 to 20 mm. [00102] In Step S8, it is determ ned whet her
or not the tension F conputed by the rate of change of the rotational
speed (AW At) and the nonent of inertia J is at or below a predeterm ned
value Fs (for exanple, a value in a range between approximtely 0.5N and
1.5N). If the tension F exceeds the predeterm ned value Fs, the process
noves to Step S9 and the duty ratio Dis controlled to be 10. In other
words, the switch element 63 is controlled to be turned on for only
approximately 10% of a cycle, for exanple. Then, the process returns to
Step S2. Bewdheetherhandj wher the speadot ekecalts the buadictcosplationgheddyV hriakescese
spool 12, e braking unit 40 generates electricity. Therefore,
t he spool R%%ﬁ%?%§%$§35Unit 42 will stably operate. [00103] If the tension

Fis at or[0gebs\w tHxgepnedpterint ARG b, Uit kSihetRRRILAR KREREESS IRVt O
Step S 11. In step S 11, a duty ratio D that corresponds to the braking

pattern i sknqhedfiareprovidesfor srstimeathe Singfecca Hehepfitec s ns passiblestopeinfishmed

wi th respegi: SW . el Nt 63, | n the.present odi nent, the duty
mﬂoDmﬁ%%&%ﬁ%ﬁ%@%ﬁ%%%MW@@@WM@%%%&W%fmw
i's the nmaxinexsohahgeesf d tackinftepestoeistig Yink adak@ndmeiho8AGHusfons LR EshiBY §hc3s,i S

t he hi ghest. th _I(hl S way, when a strong braki n(g force is applied according
to a tacki¥ helike bysererlyamsingdbosh funchens afithe ediakmentiknab 43 apdvihe sedtinghe
attitude t o Mol : B Lts fdshin |.ne: i.on and
the. 11 5hi ng 1 e Suph s HEh e BTk e 3R e Iy SRABRETRR  BRE eC" T
attjtude ofettingknoadil Seomlsk o éhigtopbladombiithe Adfistidie khate k3 endmibklseihy knob

fﬂr}her. [ 001 In Step .S 12, it is determ ned whether or not the speed V
is at or Bel ‘8&}4 %alb‘% i RSl HOPTamPYH ﬁzﬁé@a an/RPpHERSMecdEie With &r gasY or

bel ow t he dyeadt®nconpl eti on speed Ve, the process returns to Step S2, and a
series of braking processes in casting is conpleted. -30 On the other

hand, wherlO0H®]spdeplunligkeeds trhldnp patkencis npédein canh sphedraksng mbdespr ocess

t t 511, [00105] . Her e, . j . that i h
L) st rent EhSRr a5t O T i e s bt P Vi g Bheclemtt Pt he
braki ng f airggs baehak@peattéd rhey ROsSH B @ach%f@ﬁéﬂﬁ@i'gg mddk Ysd mtﬁg) ®e Qﬁiﬁ%ﬁ ng

properties according to a plunalltg of casting conditions such as t
according {o an operating position of the adjustment knob 43.

[00107]  The spool 12 is controlled so that it is braked before the rotational speed
thereof reaches a maximum. However, the present invention can be applied to braking the
spool after the rotational speed thereof reaches a maximum.

[00108]  Power from the spool braking unit is directly provided to the control unit 55

and the rotational speed sensor 41 through the rectifier circuit 58. However, rectified

o

power may be stored and then provided. Specifically, power may be stored in an electric
storage element such as a secondary battery, a condenser or the like, The electric storage
clement may be used as a power source of the control unit 55. In addition, a battery
functioning as a power source may be separately provided. The spool speed and the
braking power may be displayed on a display unit that is driven by the power supplied
from the battery.

SECOND EMBODIMENT
[00109]  Referring now to Figure 13, a round-type dual bearing reel in accordance with
a second embodiment will now be explained. In view of the similarity between the first

and second embodiments, the parts of the second embodiment that are identical to the

-31 -



mass change of a tackle, types of fishing |line, casting nethods, situations
of fishing spots, and the like, by properly using both functions of the
adj ust mrent knob 43 and the setting knob 44 without mnutely setting the
novi ng di stance of the adjustnent knob 43 and the setting knob 44. Because
of this, operation of the adjustnent knob 43 and the setting knob 44 wll
make it possible to pronptly find out an optinal casting condition with an
easy operation. [00106] A plurality of basic braking patterns is used in
each of the braking nodes. However, it will be apparent to one of ordinary
skill in the art fromthis dlsclosure that a single basic braking pattern
may be usePPSPIdachrshbembeimsntwilhby siverche apme mfgrebes mhndreleds thequos of thg to

Control e SR R lolshSe 2B TRRbp R e ey Y *pmdaopRERabp R ©

reaches a saxdeminal tmms,oftmm@ﬁwmemm@w@mmﬂ f&etha@melc%ré br aki ng
the spool O@IELOP] (t%eh tational speed thereof reaches a maxi mum 8108
Power fronh S fa‘l&%‘@?@ﬁ%t 1h§ pmsrﬂéfdm’%nuprl@ixq:m@n%whé1@@%@@1% unlt

55 and thgf Béefi‘?ngqgél A%%S\gnﬁ Or % éﬁ%%&&hm%&lgne ) a%éhgd {0l UIIOEITI

However, rectif power en provi eciori Ca
power nay type Stadbeaingreean Ielﬂm&tecm@d erﬁb@h@gﬁt abtTBNEn éduaitmaﬁt lalo@elmgnﬁar y
battery, a,condenser O%r the |ike, The el ectrl ¢ storage elenent may be used

as a power* SotP TR PHE s AFRBF awdes s rephnidid) ltmeiﬁdeSaa fisane &93 a first
functi oni ngdaa&ver Hﬁi’\ﬁfd §%61@@51H@¥0VQ:? lé‘?p@ﬁ@ﬁr‘pslt chp c%}fhcgﬁsqe cJ‘%?s ﬁ‘??l?d&lr Ié?iEEd

and the braking power may be di spl ayed on |sp uni ven by
t he, power 'Sugipréte lattrabmidthel lﬂlatﬁtameyl 05 SWI@WW‘Bp{zﬂﬁ@@SﬂtwR@ﬂ e6a i ng

owto F d |
secong eh%%gﬁgé%?NEOTpaﬁgvk%ﬁ éﬁ@%é? g%krﬁh%ﬁgﬁnégpgﬁégggﬁg%gpﬁ%VPB%tmeen
the first expadnseeandingKaosi 1% etS;det @@akl?ﬁé EDdef e Segadn gradiyngnt that

are identical to the, -31 parts of the first enbodinment - will be given the
same ref ertBrfsdyribmeatingkepb t4dercpending tofthe arfezemanugne@”mﬁmg hentypesvoassioger

t he descri f the second enbodi nent that are identical
to the part és ﬁltdﬁ%r %H(?%S?ggr%h Fent may be omtted for the sake of

brevity. [{)((DI]ZII;I.O] Thdﬂad_]hﬁmfehf BlobelM3dslh lask fortaBRisH LR Rtrch N ©PtHeMRaltify
explained with a grofl
force in eight lev Is, for instance. The setting knob 144 is a knob for selecting a braking
pattern. The braking patterns are different from each other in each of the braking modes.
The strengths of the braking patterns are adjusted by the adjustment knob 143.
Specifically, the basic braking pattern is shifted according to an operating position of the
adjustment knob 143,
THIRD EMBODIMENT

[00112]  Referring now to Figure 14, a dual bearing reel in accordance with a third

S

embodiment will now be explained. In view of the similarity between the first and third
embodiments, the parts of the third embodiment that are identical to the parts of the first
embodiment will be given the same reference numerals as the parts of the first
embodiment. Moreover, the descriptions of the parts of the third embodiment that are
identical to the parts of the first embodiment may be omitted for the sake of brevity.
[00113]  In the second embodiment, the adjustment knob 143 and the setting knob 144
are separately disposed. However, an adjustment knob 243 and a sefting knob 244 may be
disposed on the imner periphery and the outer periphery so that they are concentrically

disposed with each other. The first and second operating members are coaxially arranged.
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dual bearing reel. As shown in Figure 13, the present invention can be
applied to a round- type dual bearing reel. In the second enbodi nent, not
only an adjustnent knob 143 but also a setting knob 144 is exposed
outside. Areel unit 101 includes a franme 105, a first side cover 106 and
a second side cover 107. The first and second side covers are nounted to
respective lateral sides of the frame 105. A plurality of circul ar opening
portions 106a and 106b are fornmed in the first side cover 106. The openi ng
portion 106b is fornmed for exposing the setting knob 144 outside. Braking
nodes can be changed in a variety of types by the setting knob 144

accor di ng fthistasafiois grdereblsrie disppstibe gehientytoppeted alaistimeay knbly péSat ani nd

directions,,Qf;.t J: 0111] The adjustnent knob, 143.is. a b far
adj usting ?153 tgtulrgj %Pnéé%l 1§n0?1{ &ﬁémbelrrgﬁflﬂ Ty @F‘cg%f"ﬂer@?q}jﬁbe PatRg %?Obfk@’% rF“ﬁ"gtff’ance.
The set ti ndisksowel alldhds pasitRonk FABhE@iors BVRSH th HdjdstBlcakig 2433 HRHBed FRghe
braking patterns, are different fromeach othéer in each of the” braking

modes.  ThEWSt PERGERSids terrsttinedwoh g4pavkieh isdispaseddp tstederipyripheal side,
adj ust ment . ko@p 1k, ir??a%ce! {iﬂsgﬁbé ¥avel ?5@ %120? {hga?égrléﬁggrﬂ@%%h g{&? L}Plgsre Shild ed

according to” an operating position 0

EVBODI MENT[ORO04]1 2] Wik tles embedinewt, tie ah@ukerkhd, effcdualhdiearizg reel in

accor dance 1;/vi.t h a t%dlf enbodi ment will now be explained. In view of the
similarity*BETHEERANS qdigents gen alse peobigisddimedribon, chengsal ke yekinge third
enbodi nent tan@8ids 48k | . r Of & a [ t wll be
gi ven the Iggarris arn gfagjrdesnce Eﬁ%rsg@%étggf%eﬁ%g% é&r%?u%l?}éé%ng:rf@%@%d i ment.
Mor.eover, hdeeusddwokinpbs Pisarnif24dheee parcestriohlly bispsdet mdtenbbdigent that are

i depti cal e pants.of the first enbodi nent pay. be omtted for_ the sake
Iof br Ievi t y[_b81 fﬁoﬁ%ﬁh“’lsfﬁ's‘t%é‘ tg‘éﬁg %Wgoélﬂﬁ?&&ﬁa :’fﬁ%ﬁ?@na?ﬁé?rafoﬁiﬁ%‘s%%h@ lwﬁti@@ssand

the setting dnQBmphbf AlBcHEBAT h RO . j t;;knob
243 and a setti ngéknob 2022 ma %égﬂt%ﬁgg%%ge §Ignfot %?ﬁ%@@g%??'pﬁg%g@%h% t he

out er per i Bliapserenhigtonelodprdinay sbilciartbe art &ohythisdispoesedthai thh opaationot her .

The first con rating menbers are.coaxially arranged. -32 In this
case, it iisgg?tzlfge]?lg%]ag% ols_(fiog gg’étgg?%éwfffrétqsﬂf&rﬁqvﬁf pé?ra"’txé‘alp %i?ﬁeﬁﬁﬁt knob
243 at an kneasiy - hisegpladbydpBind ReislanBelo REhIRBLEN: i seriMpLSRl V.
the setting knob 244 nay be disposed at this position. Furthernore, when
t he adj ustsgré]r‘ﬁt iklﬁwrédé%ingt e shpossdiéngirnobHed to be turned in comparison to the

adjustment knob 43, or by providing a lock mechanism by which the setting knob 44 can
be locked/unlocked.

[00116]  The terms of degree such as “substantially”, “about” and “approximately” as
used herein mean a reasonable amount of deviation of the modified term such that the end

result is not significantly changed.

e et

[00117}  As used herein, the following directional terms “forward, rearward, above,
downward, vertical, horizontal, below and transverse” as well as any other similar
directional terms refer to those directions of a device equipped with the present invention.
Accordingly, these terms, as utilized to describe the present invention should be
interpreted relative to a device equipped with the present invention.

[00118] It will be apparent to those of ordinary skill in the art from this disclosure that
the precise structure and algorithms for the spool controlling unit 42 can be any

combination of hardware and software that will carry out the functions of the present

invention,
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i nner periphery side, the setting knob 244, which is disposed on the outer
peri pheral side, may be hidden inside a first side cover 206 and thus
operation thereof may be regulated. [00114] Wth this enbodi nent, the sane
wor king effects as those of the aforenenti oned enbodi nents can al so be
obtained. In addition, change of the braking nodes and adjustnment of the
strength of the braking force will be perforned easily because two knobs
243 and 244 are concentrically disposed with each other. [00115] In the
first and third enbodi nents, an openable first side cover 6 is explained

as an exanpl e of an operation regulating mechanismfor the setting knob 44.
However, it00Laf] | Whilapplaselatted ombndinpftsoradt beenyctokérn {o illnsttaethanptestntom t hi s

di scl . that the . i | at | hani sm.is.not limited to th
firot o aoub oty BSvREE' hadh R Rulslsh M5 Adhus Bia Tnfipbwe egiiatsed by
appl yi ng r egingtaaeenddfitaRnioxepRikdOhelbhew 3R U8NP oA he SQpLRathel t 1S

more difficult for the setting knob 44 to be turned in conparison to the
adj ust ment IKEEEPIES degpedin the apmeaiiedyclainio diurtherhemi thenfirggeihi dbscripgomssetft i ng

knob 44 c | 00116] The terns .of degree such .as
Xoubst ant | ool RS BIRE B bR R n 8 Pl SERLR RS onc

r easonabl enarfoutht pofposkeyt ihltor (6d invBetidDgi defiaed be a@ﬁ@mem@dimfs g erd
result is not si Qi%icantly changed. [00117] As used herein, the follow ng

di rect i onafdy I8iswiie dconeed thiingentiana aot limiseshinethel disolesed erabodiments,

hori zontal, below and transverse"” as well as any other simlar directional
ternms refer to those directions of a device equi pped with the present
invention. Accordingly, these ternms, as utilized to describe the present
ihyEntion should be interpreted relative to a device equi pped with the
present invention. [00118] It will be apparent to those of ordinary skil
inthe art fromthis disclosure that the precise structure and al gorithns
for the spool controlling unit 42 can be any conbination of hardware and
software that will carry out the functions of the present invention. -33
[00119] While only sel ected enbodi nents have been chosen to illustrate the
present invention, it will be apparent to those skilled in the art from
this disclosure that various changes and nodifications can be nade herein
wi t hout departing fromthe scope of the
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invention as defined in the appended cl ains. Furthernore, the foregoing
descriptions of the enbodi nents according to the present invention are
provided for illustration only, and not for the purpose of limting the
invention as defined by the appended clainms and their equivalents. Thus,

t he scope of the invention is not Iimted to the disclosed enbodi nents.
-34 C aiGdaims A spool braking device for a dual bearing reel conprising:
a spool braking unit configured to brake for a spool; a first operating
menber configured to be novably nmounted to a reel unit and configured and
arranged to be selectively noved to a plurality of first operation

positions; a BegQepeolonakil ¥eidERIFParduaP Bl sy 82| tOmBAsARYably mounted to
the reel unit and configured and arranged to be selectively noved to a

plurality of sacendrdRes ahitREnfiPARULh MSic ARG odpool controlling unit
configured to control a braking force of the spool braking unit according

to the first 0pgkabbR@inpWéhbonSor@gutdiBrd bd HovaP AGLMEd BEAREE] @idand he
second operating positions of the second operatihg nmenber; wherein the

spool  braysifiparddnidd &@axfgeaftbgjérs%ﬁkchoa?l B6¥dd &5 bmrm@tcrfq*irspégéi-hﬁ&l for the
spool, and the spool controlling unif is configuredto electrically control
a braki nmsitfoasce of the spool braking unit; wherein the spool controlling

unit controls the spool braking unit with a plurality of strength braking

patterns in whieehbn®bp&athhm@hbd copliabAld foybelfnoPAY bkl B9iRakbriMe Whose
degree of tine-series varration of braking force are different from each

ot her argdv@hligdiedadid MATRANoHRSRRACEYRhSHND HPlurality N EGRI Spdrhti S
sel ection device that selects any of a plurality of braking nodes

i ncl udi n@spfonkeast one of a plurality of basic braking patterns according
to the operated first operating position of the first operating nenber,

and a second zs@beCtdRiblHeY uaR doRfibusal BCbanaNe veikihPFoRkWrahé syodtf strength
braki ng patterns of the braking nbde sel ected according to 35
braking unit according to the first operating positions of the first operating member and
the second operating positions of the second operating member;
wherein the spool braking unit is configured to electrically control braking for
the spool, and the spool controlling unit is configured to electrically control a braking
force of the spool braking unit; wherein the spool controlling unit controls the spool
braking unit with a plurality of strength braking patterns in which strengths of a
plurality of basic braking patterns whose degree of time-series variation of braking
force are different from each other are varied; and wherein the spool braking unit
includes
a first selection device that selects any of a plurality of braking modes
including at least one of a plurality of basic braking patterns according to the
operated first operating position of the first operating member, and

a second selection device that selects one of the plurality of strength

braking patterns of the braking mode selected according to
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t he operated second operating position of the second operating nenber, and
the spool braking unit is controlled by a selected strength braking pattern
fromthe strength braking patterns. 2. The spool braking device according
to claim1, further conprising: an operation regulating mechani smthat
regul ates an operation of the first operating nenber. 3. The spool braking
devi ce according to claiml or 2, wherein the spool braking unit includes
a rotor having a plurality of magnets that are aligned in a rotational
di recti on andhe pportddicspnt apegrsibl yositivosifttbe pedoadi dpeesingt membet,andr ot at es
in association with the spool, a plurality of coils serially connected and
configured to be nibansped hrekimgpmit iseenublledby areddctethsttermth prakiieg patterned
intervals in a circunferential direction so that they surround the rotor,
and a swit ch fepmribesirengthéctlddg pettbrosh ends of the plurality of coils
serially connected to each other, and the spool controlling unit controls
an on/off state of the switch elenment , in particular by controlling a
duty ratio of pulse width nodulation (PWW signhals with a predeterm ned
cycle. 4. The.sPwoipobl biaking dexice accacdiogdo ndpitol cfuaiher 8pmphiengi n any of the
plurality of the basic braking patterns is configured such that after a
first time peripstathasreghbipioednéohamstrthihastepuiatef a apedanign of hise Spdol i s
braked with the constant duty ratio of 20%to 100% of a maxi mum br aki ng
force durperajing membad time period, the spool is braked with a duty ratio
that gradually decreases fromthe constant duty ratio during a third tine
period. 36 5. A dual bearing reel conprising: a reel unit including a
frame, a first side cover and a second side cover, the franme having first
and second si3ddhglsppekbraking déviet aandlisgdonthisi Her 2owdheseio dvespang t he
first and second side plates, respectively; a spool rotatably nounted to
t he reelbrgking unitangladed e configured to rotate the spool; and a spool
braki ng device configured to brake the spool according to any one of

a rotor having a plurality of magnets that are aligned in a rotational direction and

have interchangeably opposite polarities, the rotor rotates in association with the spool,
a plurality of coils serially connected and configured to be mounted to a portion of the
reel unit at predetermined intervals in a circumferential direction so that they surround
the rotor, and a switch element connected to both ends of the plurality of coils serially
connected to each other, and the spool controlling unit controls an on/off state of the
switch element , in particular by controlling a duty ratio of pulse width modulation

(PWM) signals with a predetermined cycle.

4. The spool braking device according to claim 3, wherein
any of the plurality of the basic braking patterns is configured such that after a first
time period has elapsed from the start of casting, the spool is braked with the constant
duty ratio of 20% to 100% of a maximum braking force during a second time period,
the spool is braked with a duty ratio that gradually decreases from the constant duty
ratio during a third time period.
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clainms Ito 4. 6. The dual bearing reel according to claim5, wherein the
first side cover is configured and arranged to expose the second operating
menber and cover the first operating nenber or to expose the first and
second operating nenbers. 7. The dual bearing reel according to claimb5 or
6, wherein the first and second operating nenbers are coaxially arranged.
37

5. A dual bearing reel comprising:

a reel unit including a frame, a first side cover and a second side cover, the
frame having first and second side plates, the first and second side covers covering the
first and second side plates, respectively;

a spool rotatably mounted to the reel unit;

a handle configured to rotate the spool; and

a spool braking device configured to brake the spool according to any one of

claims 1 to 4.
6. The dual bearing reel according to claim 5, wherein the first side cover is
configured and arranged to expose the second operating member and cover the first

operating member or to expose the first and second operating members.

7. The dual bearing reel according to claim 5 or 6, wherein the first and second

operating members are coaxially arranged.
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