SPOOL BRAKE DEVI CE OF 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. 2007-340399 filed on
Decenber 28, 2007. The entire disclosure of Japanese
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i ncorporated herein by reference.
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Aspects of the present invention generally relates to
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prevents backlash in casting. Conventionally, a
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[0005] A bait-casting reel is a sort of a dual-bearing reel for performing casting

while a fishing gear (e.g., terminal tackle) is mounted to the tip of a fishing line. The
dual bearing reel, especially, the bait-casting reel is provided with a spool brake device
for braking spool.  The spool brake device prevents backlash in casting.
Conventionally, a mechanical spool brake device has been used as the spool brake
device. Examples of the mechanical spool brake device are a centrifugal type spool
brake device with use of centrifugal force and a magnetic type spool brake device with
use of an eddy current generated by a magnet,

[6006] Japanese Patent Application Publication No. JP-A-2001-095443 discloses a
mechanical spool brake device. The mechanical spool brake device is configured to

regulate the strength of the braking force applied to a spool with a regulation dial.



Here, the regulation dial is nmounted to a | ateral side
of a reel unit. Specifically, the regulation dial is
arranged on the opposite side of the handl e attachnent
side. [0007] However, the nechanical spool brake
device is not allowed to arbitrarily control the
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controlling the power generation nmechanism [0008]
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brake device includes a magnet, a coil, tension
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is nmounted to a spool, and the coil is nounted to a
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tension to be applied to a fishing line.” The contro
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with a braking pattern for gradually reducing the
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brake device is provided with a regulation dial for
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applied to a spool. The regulation dial is nmounted to
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electric current passing through the coil. In addition, the conventional spool brake
device is configured to detect change of tension from the starting of casting. When the
tension becomes equal to or less than a predetermined value, the spool brake device is
configured to control the braking force with a braking pattern for gradually reducing the
braking force.
{0009] Moreover, the conventional spool brake device is provided with a regulation

dial for controlling strength of the braking force to be applied to a spool. The

regulation dial is mounted to a lateral surface of a reel unit. More specifically, the



2 regulation dial is arranged on the opposite side
froma handl e attachnment side. Also, the strength of
the braking force is controlled with a plurality of

| evel s. For exanple, eight-level braking force is
allowed to be set with the regulation dial. The
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Accordlngly, Pects of the present invention have
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occurring in the conventional practice, and to provide
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of changes of a fishing condition wthout resetting
[001the g veRgbhthehbdeeithvidikicngph@ht®.those skilled in the art from this
disclosure that there exists a need for an improved spool brake device. This invention
addresses this need in the art as well as other needs, which will become apparent to
those skilled in the art from this disclosure.

SUMMARY OF THE INVENTION

[0012] Accordingly, aspects of the present invention have been created to solve the
above-mentioned problems occurring in the conventional practice, and to provide a

spool brake device for coping with a certain degree of changes of a fishing condition

without resetting the strength of the braking force.



3 [0013] According to one aspect of the present

i nvention,a spool brake device of a dual-bearing ree

is configured to brake a spool. The spool is rotatably

nmounted to a reel unit. The spool is also capable of

winding a fishing line around its periphery. The
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The tension,k setting portiaon is configured to set
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configured to detect tension to be applied to the
settifg pehiiegy apd aspodimentelpntionr akhagpobbbrake pertioniingpnfigured to
portion is configured to set second braking force by
electriud] tyl-pdnyiotigb ity tbeakfel the tpdol.ak Thgfirst brakeng fbhe sspglportion is
control portion is configured to control the spoo
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force. Wien the detected tension becones equal to or
the firggdwakeriaree ot e stat ef leakiset eAdioo theasbbel contre! sertipn iof
braki ng the spool with the first braking force, the
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second braking force is generated by multiplying the
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brake device, the spool i's braked with the second
reference tension after the start of braking.
[0014] According to the spool brake device, tension to be applied to the fishing line
is detected when the fishing line is released from the spool. Then, the spool is braked
with the first braking force. When the detected tension becomes equal to or less than
the reference tension after the start of braking the spool with the first braking force, the
spool is braked with the second braking force. The second braking force is generated
by multiplying the first braking force.

[0015] According to the spool brake device, the spool is braked with the second

braking force generated by multiplying the first braking force when the detected tension



braki ng force generated by nultiplying the first
braki ng force when the detected tension 4 becones
equal to or less than the prelimnarily set reference
tension. In this case, when a relatively strong
tension is always applied to the fishing Iine,
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reference tension, Accordingly, the spool is often
usedox vbed adishingsiie iy &l adawsyipd sppditign.she sl by brrkaslgwith weak
force. For exanple, when a light tackle is used or
brakingdorca. f Addo, mies isteak bsking fancelipwpplbddonieh tpiooh fretihency that
spool is braked with strong braking force. [0016] As
the ddesrdithsitbrairouries whantd hdesahactedefetnst tmsone eddsordhggly,
reference tension, the spool is braked with weak
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detected tension becones equal to or less than the
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conditio t her .words, even
1001} s AABEERT i eyl FHEea Mo Ehicafoets titrefagnos tasion.
e braking force is not required to be reset. [0017]
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i nvention, the spool brake device further includes a
deteqtedrignsipp btéames cfinal tbiomigss femtthoreférsneorfsigutistsiool is braked
start counting when the detected tension becones
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when the tinmer portron finishes counting. In this
fishif@S6ndifbn. In other words, even if a fishing condition changes to some extent,
strength of the braking force is not required to be reset.
[0017] According to another aspect of the presention invention, the spool brake
device further includes a timer portion. The timer portion is configured to start
counting when the detected tension becomes equal to or less than the reference tension.
Also, the spool control portion is configured to control the spool brake portion with the

second braking force when the timer portion finishes counting. In this case, a

condition of tension will be monitored from the start to the end of counting by the timer



condition of tension will be nonitored fromthe start
to the end of counting by the tinmer 5 portion. Wen
the detected tension exceeds the reference tension
until the tinmer portion finishes counting, the spoo
is braked with the first braking force as it is.
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easily produced., Accordingly, it is possible to

foreg bitspgnendediodiedprakagi gl thedimerorien Hnishgsiqognting. o glilgefore,
According to yet another aspect of the present
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portion after casting is |less than second and
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In this case, if the spool is braked with the second
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further prolong flying distance of a tackle. [0020
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_the spool brake device further includes a velocity
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configured to detect rotational velocity of the spool.
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reduce the first braking force in conjunction with
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vel ocity detection portion. In this case, the first
braking force will not be easily produced. Accordingly, it is possible to further
prolong flying distance of a tackle.
[0020] According to another aspect of the present invention, the spool brake device
further includes a velocity detection portion.  The velocity detection portion is
configured to detect rotational velocity of the spool.  Also, the spool control portion is
configured to reduce the {irst braking force in conjunction with reduction of the

rotational velocity detected by the velocity detection portion. In this case, the first

braking force is reduced in conjunction with the rotational velocity. Therefore, it is



braking force is reduced in conjunction with the
rotational velocity. Therefore, it is 6 possible to
fit the configuration to a braking property of a
magnet type braking device or centrifugal type
braking device by setting reduction rate of the
possi¥@tel fghé %&%urit%%%éhtﬁﬁ&ﬁ% ﬁﬂo@gr’& ary ﬁ{agﬁ&qyﬁkeﬁraﬁﬁlﬁ%bice or
of the present invention, e spool contro portion
h ! I _ . . : : -
contfReBOTbt BKES dehick HrEfink Moo b by Op L TR Bl
locity...In this case, the first braking farce
1002) g chssOTding sy Yoy SR espb B R S e o e !
velocity of the spqol. Therefaqgre, .it is possible to
portipl i3 Gopgprd ¢ Focuiet ﬁwaféeﬁh‘ga?% @ref i progprtiondp thegqupreyf the
the centrjfugal braking device. [0022] According to
detecierbrapeiongbyrdeqityof 1o Mus prsesbadirstivaieg Gnce ispedupgd on
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becones equal to or less than a predeterm ned val ue.
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spool's rotation is gradually increased fromthe start
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a further anot her aspect of the present invention, the
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with the elapsed tine of casting.

possible to stably cast a tackle.

[0023] According to a further another aspect of the present invention, the spool

control portion is configured to reduce the reference tension in conjunction with

reduction of the detected rotational velocity. In this case, the reference tension is

reduced in conjunction with the rotational velocity to be reduced after casting.

Therefore, it is possible to set the reference tension in accordance with the detected

tension to be reduced with the elapsed time of casting,

[0024] According to still a further aspect of the present invention, the first braking

force setting portion and the second braking force setting portion are capable of setting a



[0024] According to still a further aspect of the
present invention, the first braking force setting
portion and the second braking force setting portion
are capable of setting a 7 plurality of first braking
forces and a plurality of second breaking forces,
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accordance with tine to be el apsed after the tiner
condR@Jption finishes counting. In this case, the second
braking force is danped. Therefore, it is possible to

[002{5}J rt I}?Jcoﬂfiﬁ)é Rhother aspect of the present invention,the spool brake device
further includes a damping rate setting portion. The damping rate setting portion is
configured to set temporal damping rate of the second braking force. Also, the spool
contro] portion is configured to reduce the second braking force at the set damping rate
in accordance with time to be elapsed after the timer portion finishes counting. In this
case, the second braking force is damped. Therefore, it is possible to further prolong
flying distance of a tackle by arbitrarily selecting the damping date (i.e., by reducing a

period of time when the strong braking force 1s applied to the spool).



flying distance of a tackle by arbitrarily selecting
the danping date (i.e., by reducing a period of tine
when the strong braking force is applied to the
spool). 8 [0027] According to yet another aspect of
the present invention, the spool brake device is
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reference tension. The tension detection portion is

the sgé’cﬂf | gHE 8boh® spl_he‘bﬁﬁ(‘é pofits RRoABREd BPRhkEMclBodNGith

i shing line. second braking force setting

¢ rce
eleetggﬂt rg&héégﬁ%ﬁ%é d gﬁ%lﬁ%fo?ﬁ ﬂr?est?%q%{]gﬁ(t{?r%ﬁ@rg%féso e
0 cont rtion i red to ontro
conZg %tas%rencg?mnpo ORI Ehah BotRa’ Bhutledfed o
forc ensj on tected by _the tension detection
defe%ww&ﬁogses%@ }EFa ishige Bpe-| ebe feRa! PrRingdpice epfdiae
tension. [0028] Accordlng to the spool brake device,
portiph és copdenrei 4o pitdhesteand hraking foresaeratsd i meltipbirgsthe st
t he second spool brake portion) in addition to the
brakingrfstce br Ake spol comm! ppliontikeohligigtd ®pwalrobthakecond spool
portion) when the detected tension becones equal to or

brak¢ paision Wigintha s@yoad ibrikedbice ywitatteistired @ft@l bemhsit@ion
Therefore, when a relatively strong tension is always

dete@RRlpoithrl RcbM@s Ed B tdGr lleésniﬁan fieGefaReY 1dnlRh, the
detected tension exceeds the reference tension wll

oozg}sl ;'A%E%d‘\‘fg?%f L 8o brdi1QeSRAe Whddl iP6aREd & 0n BLAKEGha

braking force (by the second spool brake portion) in addition to the first braking force
(by the first spool brake portion) when the detected tension becomes equal to or less
than a preliminarily set reference tension. Therefore, when a relatively strong tension
is always applied to the fishing line, frequency that the detected tension exceeds the
reference tension will be high.  Accordingly, the spool will be often braked only with
the first braking force. For example, when a heavy tackle is used or when a fishing
site is in a downwind condition, the spool is braked with weak braking force. On the

other hand, when weak tension is applied to the fishing line, frequency that the detected



the first braking force. For exanple, when a heavy
tackle is used or when a fishing siteis in a
downwi nd condition, the spool is braked with weak
braking force. On the other hand, when weak tension
is applied to the fishing Iine, frequency that the

tensid@ beEIned Juiled ok Ri3s RRAIRERIGAMR! 1chQoPlvill BSRighh a?&c&&%mgly,
reference tension will be high. Accordingly, th

the sE@&l%zll"Uel dﬂeg%rﬁfeﬁ%ﬂﬂpﬂ?l@ifﬁ?c M otnﬁ%rgl%lﬁ%ﬁ)tr@%gc%%i: BRnple,

raki ng forces. For exanple en a kleis

whe %ﬁghtot'éc fesrhs"é1 0% Eﬂéﬁlgﬁﬁiﬁ&g sltg 1§ lﬁbr aﬂ?wﬂ% t‘lJOr}ld Pglos%gj)l is

e~“spoo t'rong i ng or e
. n the detected tension exceeds the
b”*?ﬂ?@ﬂéﬁ%%gﬁ%%gfgeﬁmthe spool is caused to brake with
the weak first_braking force. On the other hand, when
002?he deilys cag: vhesihgile @éﬁ%@sl%@@rze%hfé relprenee ensan.tthe
reference tension, the spool is caused to brake with
spoot isecansadde bekg vedridbadvask akitigaking fwee. Thethsfasher hand, when
strength of the braking force is automatically
the detpated ¢érisenh whepmasieqol anoeeds thim thg refenabice iconion) the apbidris
words, even if a fishing condition changes to sone

caus@kioehthke With eglilt &fd debendtrakingdofces. C EThdr&oRQbiréRubS B
to be reset. [0030] According to still another aspect

brakRy bR iP5ASRCAIP@RbIY depeh@nk 'oﬁ%tﬁsﬁﬁ%(ﬂondﬁfoﬂke In other
portion includes a brake shoe and a brake drum

worcﬂr@}% Iﬁg\p@mhg cﬁxﬁﬁﬁ %&gﬁ s IoNLRY &kd fiRhd 'o@g] Vx} %izsnghz‘&ce

oe I's capable o

_ ut war.d by means of centrifugal force to be
‘SnoggﬁéPg?st VS?otatlon of the spool The brake drumis

ran n the outer peri side of the brake
0038f0e 45 Wof 2 fasgill apgieer as g%fe &F RSB ARENgP Bt spool
capabl e of making contact with the brake shoe. In this
brake gerion ingledestatsalfs shee apd albrakg dremc e The beghpishewistcepatheof
spool, it is possible to brake the spool with the

integomlakﬁomingowi&ethie npprlopadiddd, dre trekd dimesgemprbleal ridiglly moving
rotational velocity of the spool with wuse of the
outw@Bhby hibigad { cbOf@gal force to be generated by rotation of the spool. The
brake drum is arranged on the outer peripheral side of the brake shoe in the reel unit.
Also, the brake drum is capable of making contact with the brake shoe. In this case,
when the first braking force is applied to the spool, it is possible to brake the spool with
the braking force in proportion to the square of the rotational velocity of the spool with
use of the centrifugal force.
[6027] According to the present invention, the spool is caused to brake with the first
braking force (i.e., weak braking force) when the detected tension exceeds a

predetermined tension.  Also, the spool is caused to brake with the second braking

force generated by multiplying the first baking force by a predetermined scale factor
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[0027] According to the present invention, the spoo
is caused to brake with the first braking force
(i.e., weak braking force) when the detected tension
exceeds a predeterm ned tension. Al so, the spool is
caused to brake with the second braking force
. r‘ d ) .
e R RSP R LRI Bl RE-GR LB Bidh
ension b - 1O | es h he,. S
thert R s R LR ot L e PR Sine wre tire
br aki force will be controll ed dependi on .a
condtialn; peoiRly ¢} ot LSt Rgiese! STENgLS Of Gt Hells arpg even
.. to.reset strength of the braking force even if a
if a fyshigw; Gogdicignds ¢Hanaed © OMETFEEtt 0 some extent. [0031]
These features, aspects and advantages of the present
(0031 hv enithesmfeaiurds, bapsotrend agpmtanss of Gietphersat igkétticadvillbecome
the art fromthe follow ng detail ed description,
appawdnit chthoscadkelied innhean froncthe dollowinp detadeddesexiptdon, which, taken
draw ngs, disclose enbodi nents of the present
in confiebh Qith tERhitex EESEREATE| @tk ditbodIRANE NG d 11023]
Referring now to the attached draw ngs which forma
invel®@dt of this original disclosure: [0033] Fig. 1is a
perspective view of a dual -bearing reel that an

embodi ment Qgiﬁﬁ‘ﬁﬁsﬁﬁ??f@w@‘fﬁg ISMWH\?(@@' ed;

[ 0034] Fig. I's a cross-sectio Vi ew T or

| lusirating the internal .structur.e of a reel . unit .of
1003 e " FEFTBEIIG GEUFERR e S RyroPy T e i ol
. diagramfor illustrating the configuration of a spool
disclgfyike devi ce of the dual -bearing reel; [0036] Fig. 4

is a chart for explaining a braking operation
[003pkr f drigreldisigyperipectssooew ob paial-braving geel that an embodiment of the

present invention is applied;

[0034] Fig. 2 is a cross-sectional view for illustrating the internal structure of a reel
unit of the dual-bearing reel;

[0035] Fig. 3 is a block diagram for illustrating the configuration of a spool brake
device of the dual-bearing reel;

[0036] Fig. 4 is a chart for explaining a braking operation performed by the spool
brake device;

[0037} Fig. 5 is a flowchart for illustrating the main routine of the control operation;
[0038]} Fig. 6 is a flowchart for illustrating a braking process routine of the control

operation; and
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[0037] Fig. 5is a flowhart for illustrating the main
routine of the control operation; [0038] Fig. 6 is a

flowmhart for illustrating a braking process routine
of the control operation; and 11 [0039] Fig. 7 is a
cross-sectional view for illustrating the interna

[003911 r UgtipireisQfcréssis@@honatPlely RBF ilfR8atkiAdhe BRBFaN@r[BRE of a reel
that anot her enbodi nent is applied,” and corresponds to

o il AL TI  FE BERUE nty o i

) wi Il now be explained with reference to the draw ngs.
"It will be apparent to those skilled in the art from

this discl [ o) j e i.ptions of

t he enbJgghgﬁﬁgggﬁﬂiﬁgggﬁagé#%?¥hggwﬁygﬁb“§&é%provided

for illustration only and not for the purpose of )
(0040} i tyergtadranbadiimeits Bhthsresgal ipreionywillnovapperdeged with

clainms and their equivalents. [0041] Ree
refereneef to gy deivones] 00421 Refpparenhiy thedetskdlddyin tlee 4 ffom this

and 2, a dual-bearing reel is illustrate in
disclaswre tida tieefollb tvingaiebérigione ob Odi ekl iraéntt bethp pessent invention
i nvention. The dual -bearing reel is a lowprofile

are piidhdbeddRRiILRGafi@ebnll @hd Bai for GRSt ol ighid @ lirel 83t d as
reel includes a reel unit 1, a handle 2, and a star

defifiag (Be afRBAAPOIS dditReirbi@chiedst 0 a lateral side of
the” reel unit 1 for rotating a spool. The star drag 3

at he handle 2 side of the reel unit
UM4?ﬁr #%%ﬁpgﬁ?%gaﬁjé drag force. [0043] The handle 2 is

doubl e- handl.e, i ncl.udi n a a and two. knobs .2b.

10043 SESEERBE VAR PR EE ooty o hPL A BETRY OLRERAS of

the arm2a, As illustrated in Fi,g. 2, the arm2a is
accopisRes BilaedBry apbediggnt of theproseny IBYengionandhedugidrprimgreel
~ Specifically, the arm2ais firmy connected to the
isa ina/ﬁmpﬁleschai—i;ezgmgbyelrfgah@'t ofsting.nuthedual-bearing reel includes a reel
unit 1, a handle 2, and a star drag 3. The handle 2 15 attached to a lateral side of the
reel unit 1 for rotating a spool. The star drag 3 is attached to e the handle 2 side of the
reel unit for regulating the drag force.
[0043] The handle 2 is a double-handle including an arm 2a and two knobs 2b,
The knobs 2b are rotatably mounted to the both ends of the arm 2a.  As illustrated in
Fig. 2, the arm 2a is non-rotatably mounted to the tip of a handle shaft 30. Specifically,
the arm 2a is firmly connected to the handle shaft 30 by means of a nut 28.
[0044] The reel unit 1 is made of light metal (e.g., magnesium alloy). The reel unit

1 includes a flame 5, a first side cover 6, and a second side cover 7.  The first and

second side covers 6 and 7 are mounted to the both lateral sides of the flame 5. Also, a
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[0044] The reel unit | is made of light nmetal (e.g.,
magnesium al l oy). The reel unit 1 includes a flane 5,
a first side cover 6, and a second side cover 7. The
first and second side covers 6 and 7 are nounted to
the both lateral sides of the flame 5. Also, a 12

spooB PP rotkdabil P moRhRHAPING iARKBE SCkhE cdl BRIt i1 nﬁ%g% s%oitsh@ﬁ 20
reel unit 1 through a spool shaft 20 (see

(see ﬂée 2% Pogle sl:a%of ) ﬁ%@gd fo?rw }(ﬂ)\ﬁlﬂg lt}ﬂigﬁghlr}% ﬁesé}ng%i iltén 8%1phery

around 1ts periphe strat
[004?£V2Pfaﬁ)5%2%%d5ﬁ§%dﬁ&§g S PR PSHiPodcn ;%Pzg%h
ever s B Sh SR ar S ifoe &%%Wag ot iy evqr*ﬁ

rformed. The |evel -w nding mechanism 18 is used for
func{i?frsraéramag fm" hgithynb pbag ?@%ﬁirnxghqq iehamBingPreratiens pagriormed.
12. Al so, ear mechani sm 19, a clutch nechani sm 21,
The @V@Ntﬂ@ihlgcmm jsm Heistaed Smuiforalydviadingsbh Ssisgliagaround
and a casting control nechani sm 24 are arranged
the shedl\i@en Altre afdeanmeedhaainch the dwchndcharden oyvecluith cbheol
gear nechanism 19 is configured to transmt

mecladistt 2D nalrag efeRarfis 0B {4 havthEchtiod mddRarSRAQY atardiithed
the [|evel-w nding mechani sm 18. The cl utch mechani sm

betwddn 1h2 1A § i B sEQnd GRIRLELUNCORR &al BRBRPQH 18% and

the handle 2. The clutch control nechanism?22 is

co gfgd' glﬁraggnftq?t%ﬁ&garl %rcé ﬁgmctlhg ‘il?l’ﬂ%lﬁgq_y ﬂ'pus?)ﬁhlzf%érm th

ccordance w an operat on o ver

chanj m 3 S _con ure to br ke the spool

tevel bR ot e SRR 244 v Bt G o vo
gul ate drag force to be generated when the spqol 12
coupedyiousic (g 0! Lhawl BEHANER don(MsIc T nrE AL BieshesHn 28 1

(an exanple of a spool brake device) is arranged
configurade wortnel the elitchanephanisme? If inrageordimie veidven oerftgon of the

i nhi biting backlash in casting. [0046] The flame 5
clutchrietend@s ahpdiag nodchsnide il iatesigirahth Wakathd spool 12, The

plurality of coupling portions | Ca. The side plates
castiBg 86tdrdd nddcRarPROS 66 cdii g oGt Nahte A OB 13 be generated when
the spool 12 rotates.  Also, an electric-control brake mechanism 25 (an example of a
spool brake device) is arranged between the flame 5 and the first side cover 6 for
inhibiting backlash in casting.
[0046] The flame 5 includes a pair of side plates 8 and 9, and a plurality of coupling
portions 10a. The side plates 8 and 9 are opposed to each other through a
predetermined gap. The coupling portions 10a integrally connect the side plates 8 and
9. A circular opening 8a is formed in the side plate 8. A spool support portion 13 is

detachably fixed to the opening 8a. The spool support portion 13 forms a part of the

reel unit 1. The spool support portion 13 is provided with a bearing accommodating
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predeterm ned gap. The coupling portions | Oa
integrally connect the side plates 8 and 9. A
circular opening 8a is formed in the side plate 8. A
spool support portion 13 is detachably fixed to the
openi ng 8a. The spool support portion 13 forns a part
portiG 14 NeThd ﬁ&hﬁg BdordmoddiBig§ReRin FHRRGHm RS 'a%aﬁ%i%@a.

provi ded with a bearing accommodating 13 portion

e Gy PSRRI TROTY | SRR oy
. . Ayl 13 ..
it BSa iy S8, AP RSRRRR: BRI B S PEL 5

crewed i.nto a female, thregaded portion formed.in_ the
threaaﬁfamlﬂan germegHp dhe enaing ol g“dﬁrﬁﬁ? §p0§g FYRPGH PPEgRs13 1s
firmy screwed into the opening 8a. [0047] The spoo
firmly ciepiefl ife shappehingped fl ange portions 12a on its
bot h ends. The spool 12 al so includes a tubular bobbin
[0047]r unKhg 2podid2viedndeshibstbsitaped Alamggepqroens Wason ifsZwth Tnds.
outer peripheral surface of the left-side flange
The ool 1 Daisd Baludes kitghuld Hobbinsapkr @badtwEamthé bethiflunge portions
peri pheral side of the opening 8a through a slight gap

12a. f dhe oRfe@yempicigl suARFE srthOfefl-fi8e fikSdY MBtidd M infAE. 2 is
exanpl e, the spool 12 is non-rotatably fixed to the

sepa%%ﬁtqhoelﬁ E}%Lig{lﬁﬂqegggﬁarl gg& Q%&f& ehifB8 tl?ﬁﬁé}%@f@t _gé;i%%’r

ans o e serratro
e B A B o RERh U 80 5 RO

penet r at side plate.9, and extends outward of
fixe A RRORE SeberEubie e inpcs PSR G e as Bobom funk 126
rotatably supported by the boss 7b nounted to the
by mgansgdhesegmtiepgeyplngt hr ough a bearing 26b. The ot her
end of the spool shaft 20 is rotatably supported
{0048 hr ougkp, tthespvehshafig? (06 madtié nepovignsthaietad (. g.n8UGIS). a
| ar ge-di aneter portion 20a in its internediate part,
The sgdl shadd Adescsamt thedidemiteV, pat dHiten’s oudldrd afithe2Rcondiside
its ends. Here, the small-di aneter portions 20b and
covelPC BR€eaRRACHEHs rotatably supported by the boss 7b mounted to the
second side cover 7 through a bearing 26b.  The other end of the spool shaft 20 is
rotatably supported through the bearing 26a. The spool shaft 20 includes a
large-diameter portion 20a in its intermediate part, and includes small-diameter portions
20b and 20c¢ in its ends.  Here, the small-diameter portions 20b and 20c are supported
by the bearings 26a and 26b, respectively. The bearings 26a and 26b are rolling .
bearings. The bearings 26a and 26b include a rolling member, an inner ring, and an

outer ring, respectively.  These members are made of SUS404, and their surfaces are

modified for improving corrosion resistance of the bearings 264 and 26b.
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by the bearings 26a and 26b, respectively. The
bearings 26a and 26b are rolling bearings. The
beari ngs 26a and 26b include a rolling nmenber, an
inner ring, and an outer ring, respectively. These
menbers are made of SUS404, and their surfaces are

0049Pdi fih@thefBbre! JNNQNIAAG BQLHK O QR FI LI
: g}éaringse%areand 26b. 14 [0049] Fugf?hgltf%g%,sgg%%%C]udesa

b in. et 8 11645 20 20
ot B ot A bef A Bt I B o
S |- di t postion 20b and e |arge-dianeter..
e Rincish bR Dr0 Gk ST ARERE ot UF s REiib R Sorion 204
., attachment .portign,.20d is larger than that of th
s larghin (1o Rg gl EfBfenp iand P and Raialer AR b Ritheof
the |large-dianeter. portion 20a. After-nentioned
largedigmetes pertiog e np AheemenBoradanpgigitet] aramapkndeathe magnet
gortion_ZOd. Al so, a magnet holding portion 27 is
attachognt sraembld fAleech megnat heldmggmetion? actmentatpdy fixed to
20d by the serration coupling. For exanple, the magnet
the niwgindi aigchoett ponti@v20dbyid ecoitiomgueling SEdrskamek:, the magnet
obt ai ned by perfornmng the electroless nickel plating
holdMigtpdrti @SPERImAde df idignbltid AtRtaate SBitaRbd BRYEH biding ehed- |
SUM (cutting and extrusion)). The magnet hol ding
electRAEL Ik ePlaliBe _@Jitﬁ"f@%p%@tg&i!ﬂ?é' sxf?fdcém’st@aqﬂéﬁ:ﬁal{ 2., SUM 6gcutting,
cross-section is fornmed in a square shape. k& magnet
' p ' A £ hr le 27a in its
and YGRS, DTRE b OE R R Ar R RsBeBnd

cen e nagne 0 ¢
enetrates the through holge 27a. re, a fixing.
cros{%%etcﬁg 15 fprp ml?ewgrfe aPYi nlg'xepraggqegﬁolgwgi ROTrtioyt E’gmcludesa
{ég 'ﬁed to.the serration coupling. A varLeté of
thro [HS’ § hit e repisT pat.g. Thamagnesptiechmsent peytian dOd penetrates the

q85£| i ned cog&gi ng{_)mare al l oned to be used as the fixing
throughthieda272. [ 3050]2 MHeg megtad oftie wagndidoldmgpertiva A i enot

portion 20a of the spool shaft 20 is arranged in the
limitegentihe gerpaioni conplidg. t he vaiiele of badpeing. méABodN@agithgkgi n

29 is fixed to the right end of the |arge-dianeter
coupRfg badihe28BnedldtRpBAGRGE Ao WE0AR \fs8d BB 1R fB@iﬁ%gl@fhoH.he

clutch mechani sm 21. Al so, the engaging pin
[005@ENetRL St Etfot BE B8 AHANRIE PR 3@RDf the spool shaft 20 is
arranged in the opening portion of the side plate 9.  An engaging pin 29 is fixed to the
right end of the large-diameter portion 20a.  The engaging pin 29 forms a part of the
clutch mechanism 21.  Also, the engaging pin 29 penetrates the large-diameter portion
20a along its diameter. The both ends of the engaging pin 29 are radially protruded
from the large-diameter portion 20a.
[0051] As illustrated in Fig. 1, the clutch lever 17 is arranged behind the spool 12

while arranged between the pair of side plates 8 and 9.  The clutch lever 17 is coupled

to the clutch control mechanism 22.  The clutch lever 17 is configured to be slid up
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20a along its dianmeter. The both ends of the engagi ng
pin 29 are radially protruded fromthe | arge-di aneter
portion 20a. [0051] As illustrated in Fig. 1, the
clutch lever 17 is arranged behind the spool 12 while
arranged between the pair of side plates 8 and 9. The

and &t GAwbEYBE phit o'f§1d‘é ﬁsetfjan& 9 fért;wch gqpc ERR Jﬂéchaglsm 21

nmechani sm 22." The cl ever iIs C I gure

bm“%&{gg 1&§ﬁgﬁﬂnﬁgﬁﬂngﬁEM§ﬁ9§5he pair of side plates 8

or swtc ¢h nechanlsn121 betmeen a

upl.ed state ,and a u .The
005@3 C g R gL e RGeh rceBo Bt S8t i
and a_ pinjon gear 32 mai_n gear 31 S flxed

Pmlqncge@h%?« hahfl maigtset 3 B fixpddo Hierhaaﬁlegsgaﬁ 382 The piigmgser 32
in a tubul ar shape, and is neshed with the main gear

is fored impeubidadthepe naf is meshedswithothatnadin gearsint diiethondlnhaft
side plate 9 and the second side cover 7. The handl e

30 isshatabl Bhousted tethersidedlite @mnd@h@tdcngd bide aover 7. The handle
line-releasing direction (i.e., reversing) by a

shaftr3dl ik preveytpe fonerot@ihgth utioR-BRasing dae@iM (1.bY RS eBNe) WY
clutch 87. The one-way clutch 86 is nounted between

rollet-BRe SRENE iR 86 AHEE pAwiBhetdde- ht%h ghaf tThé”Qne-Wl? clutch
main gear " 31 is rotatably coupled to the handl e shaft

86 lsqgoﬁd?%cgy&ae%rhﬁle%&gld%%%far S he[hggag]s Jigo Pl ?h@%agl gear

ear ormed 1n t ubu ape, and 1S ‘ex

of , 1 t to its.in |de
1 ISfﬁ%@sb R T R G SR fneséwsrs he
ear 32. pi ni an ear 32 is axial vab
1005 unt s Fop g éédaﬁ Srategip a gigilesshape aﬂﬁés%?rtdggﬁ@% e
inion gear 32 in Fig. 2 is rotatably and
outSIéls‘z p’é{)hewc}mws [Syto it dgsipdst: t gﬂlewovkﬁéﬁaﬁizﬁ@epumt@s the eerteppt of
a bearing 33. Furthernore, a nesh groove 32a is
the piroomgebr3d. t Ade pefion gead 38fis ahiellpimiveblygeamt@Pioithe Fiapl Rhaft
The mesh groove 32a is nmeshed w th the engaging pin
20. 281so.Tthe lateahl @rhoymicileaant in M. e ngRgitEEy Rhd aRiQll§Sidvably

the clutch nechanism21. Furthernore, a constricted
suppBREd bPhe3R PisteQhRGh iabehffy 33.  Furthermore, a mesh groove 32a is
formed on the left end of the pinion gear 32 in Fig.2. The mesh groove 32a is meshed
with the engaging pin 29. The mesh groove 32a and the engaging pin 29 form the
clutch mechanism 21.  Furthermore, a constricted portion 32b is formed in the
intermediate part of the pinion gear 32, and a gear portion 32¢ is formed in the right end
of the pinion gear 32. The gear portion 32c¢ is meshed with the main gear 31.
[0054] The clutch control mechanism 22 includes a clutch yoke 35.  The clutch

yoke 35 moves along the spool shaft 20. In addition, the clutch control mechanism 22

includes a clutch return mechanism (not illustrated in the figure). The clutch return
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internedi ate part of the pinion gear 32, and a gear
portion 32c is fornmed in the right end of the pinion
gear 32. The gear portion 32c is nmeshed with the nain
gear 31. [0054] The clutch control mechani sm 22
includes a clutch yoke 35. The clutch yoke 35 noves
mecthQRPisDRA SRS ko sctbiglgltthg Qr tdh{}n@a‘giﬂs b ErBHleancdiwsﬁtE to an
control mechani sm el udes & clutch return
G .sm.(hat.. lLustrat i n e fiqure). The,.clutch
on-sEIR PN B el oL B B 0 26 sk et o
‘ chanism 21 froman off state to an n-state.in
1005 8 R BRI RoPROL SESRPISH 6f s R of frigtqs plates 51
Iine-mﬁndin%\dinegtion. EOOSS] The casting contro
and pigakararsh- 24 herfurtiorelates g graprranged forrhalding apd mvardly
51 and a brake cap 52. The friction plates 51 are
pressaitg tha Geth dode ohtdledppel shall 20nwdhe byake saie 83 isepnfigaraddo h
ends of the spool shaft 20. The brake cap 52 is
regula@rthe Garcedr the frictegublatest e Hobdiog and inveedly pressingnhe spool
plates 51 for holding and i nwardly pressing the spoo
shafisitaf rha Qeft frhgioh@ldte B 1 (@EiFaN Dliameudid (ee ifteBor dthé Spool
nmounted to the interior of the spool support portion
suppés poltRA56] Spool Brake Mechani sm Configuration [0057]
As'illustrated in Fig. 3, a spool brake nmechani sm 25

’Dosgfgk§%§§?¢E%§§“§Hg9%n(ﬁﬁl gﬂﬁﬁmice) i ncl udes a spoo

rofation-velocity sensor 41, a spoo

ntrol.unit 42,..a a e knob ,43. The spool brake
r00sGET: “Srjitied iRt sPrib kT Regiiion oIt $Pool
provi ded for the spool 12 and the reel, unit 1., The
braky 6%%5 éwlwfgqsacﬁppﬂyl braleiadt 4 £ roRH OB YaIEItE SEEORt L@ sperk v
detection portion) is configured to detect tension to
contigeuibp.iaad atrpodenienobi4Shi Adelsped. brateeunsipblan eaamplsl of @rsippol
42 is configured to electrically control the spoo
brakdpakienuniptrovd@edaior theoipeobf2 driethatd¢ed nnitrént Thaedafi@uyelocity
brake nodes. The node knob 43 (an exanple of a
sens@r4kian @xdrople ®f a ek Reity aBeP@dd patidn) iS cusReirédio &ddct ednisida to

one of the four brake nodes.
be applied to the fishing line. The spool control unit 42 is configured to electrically
control the spool brake unit 40 with one of the after-mentioned four brake modes. The
mode knob 43 (an example of a braking force selection portion) is used for selecting
one of the four brake modes.
{0058] ‘The spool brake unit 40 is capable of electrically braking the spool 12 by
way of electric generation. The spool brake unit 40 includes a rotor 60, a plurality of
(e.g., four) coils 62, and a switching element 63. The rotor 60 includes a plurality of
(e.g., four) magnets 61. The magnets 61 are arranged along the rotational direction of

the spool shaft 20. The coils 62 are arranged on the outer peripheral side of the rotor

60, and are opposed to each other.  Also, the coils 62 are series-connected. The
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[ 0058] The spool brake unit 40 is capabl e of

el ectrically braking the spool 12 by way of electric
generation. The spool brake unit 40 includes a rotor
60, a plurality of (e.g., four) coils 62, and a

swi tching elenent 63. The rotor 60 includes a

swit@lisg abinky @fls cgn%egted th A BorTRAAE a(]gfstgg %}urélmg F??n—:gtc&lgélcted

are arrange al ong the rotation

ol e i e Qut er
coilsSB00 ThE BN ke ISR ch T e EoRk BRIRGoIR Iy g S
Al so, 2 ar.e. series-cannec

dmyw@a o Emtefr?wﬁlg s e WS e b ey e Theihe

ends of the urallt¥ of ser.ies-connected  coils 62.
electjig éugﬁf&(ﬂenﬁﬁgﬁé’ydh? felafiyeirgtafign of Higrmaeenets Wranddhe peils 62

spool 12 by changing a du%y_cycle The duty cycle is
betweprapyarl offlenThtlongad a ptriadpfdinedehen 68 sswiichivlgedenndns 63 is in

electric current generated by the relative rotation of
the onkstaterfignehs ldGigenthd dutyecyets)) the 62ongdee theeeakiog f@mel toohd

The I onger a period of tinme when the switching el enent
genefided By ithe spbdicbraeatisd®e (i.e., the |longer the duty

cycle), the stronger the braking force to be

[0059ENer@fuethabiett BE a%&'m&@d fk@ie lﬁ@h{ahe‘}g dlie@gélg bt FYtor 60

magnets 61 are arranged in the peripheral direction
Polag?%s dg%;?écly g%tnt pia g}ﬁ]éfl.ge g% ﬁ{ereﬁlhﬁzﬂﬁld%a@ﬁ S%r n&%fteﬁgtg]bf the
magfilghd e% arr%?wge‘fﬁ °Xla%ﬁ'%ta§%1¥at?ﬁ ﬁ*esrﬁ%?%?ﬁgfh}'}%éae%ﬁ%ﬁ helhe

. t cross-section of its outer
e eag ot | ]@ ﬁ%s%l 153’@“ abuéf Cipsarseglien ofifeouterwrface is formed
surface nakes contact with the outer periphera
as a glygulagcsc-of Th inecriugfines mabsesorominchviithi thpower piriphies] sydasie of
shaft 20. [0060] As illustrated in Fig. 2, a sleeve 68
the magnathmdied ppoidnidy ofithespqoéshadhzd.al surface of the
bobbi n trunk 12b. The sl eeve 68 is opposed to the

[0060RgNA S Qdtratédin [Ex IRl steeve 6BEs Hloagiée t®thelifing peBPREhI srface
menber formed by perform ng the el ectrol ess nickel

of thBbabhiAGrunii1bh. I e8P6LveldR ik i&ﬁ{)&éﬁft@% rQﬁgn%{sQﬁl TR 8kddble,
(e.g., SUM (extrusion and cutting))

the sleeve 68 is a magnetic member formed by performing the electroless nickel plating
with respect to the surface of steel material (e.g., SUM (extrusion and cutting)). The
sleeve 68 is fixed to the inner peripheral surface of the bobbin trunk 12b by arbitrary
fixing means (e.g., press-fitting or bonding). When the magnetic sleeve 68 is opposed
to the magnets 61, the magnetic flax from the magnets 61 concentrates in and passes
through the coils 62.  Accordingly, electric generation efficiency and brake efficiency
will be enhanced.

[0061] Coreless coils are used as the coils 62 for preventing cogging. When

cogging is prevented, the spool 12 smoothly rotates. Furthermore, the coils 62 are not



sleeve 68 is fixed to the inner peripheral surface of
the bobbin trunk 12b by arbitrary fixing neans (e.g.,
press-fitting or bonding). Wen the magnetic sl eeve 68
is opposed to the magnets 61, the nmagnetic flax from
the magnets 61 concentrates in and passes through the
I |.S1,6 ccar:di.ngl trl erat.i flcl ,
provERLVIRARoHET T MM ool R0t EesERRER N R b pbBiS ity
Cor.el ess cojls are used as the,coils 62 fa reventin
rectsfig Fre-vatic BBV RG e SpPEat s idhels o B 45 Aaged
..snpothly ro e Furthernore, the cqils 62 are not
thh@gﬁ%%%%g{% phing IYABRELS O r SQuIFOSIte D pTies gonBFREEd, and
respectively wound in approxi mately rectangul ar )
the bethnds offthe cpbs A awi qoasedediodhpogdehing ei@ﬁ@ﬂh&b nethe @ils 62
and are arranged wthin the magnetic field of the
are cnpgd etosgBlie rofdionalcdiideiot 2f theapsalriZes 1o otivesoeds, tharrdils 62
the both ends of the coils 62 are connected to the
are femidddhiangcalbhearhafs. Albe thotdik d2are atilstautinll @ domdeatitbally
the rotational direction of the spool 12. In other
arrarip@d dsth thbgxis ef Irs sfeol 121 € 'If}lgg,%(ﬁp'gfbxﬂnﬁ%ryql&ﬂn%nﬁp@ce is
y

shape. Al so, the coils 62 are substantia

prod%c%@%%%ései’nciﬂé Edls & SANEEudt LRt BEL Ak ?nagfmetk B¢ Sﬁggérdingly,

an approxi mately constant space I's produce
.. between th i 2. an e 0 S f..the
itis RRGHERE cRialiBNsp it R betPfer e SUu SRR RS Bt Brergp
ep th ap .between the cpils 62 and.the ro in
61. 1§ S8R eI oRE &0 B0 Brra ey G RROA T The
cafter-nentioned circuit board 70. The__sw tching
switchighepmed 3 ineluderdsvoriigdd-effertdransiptosy (R Tan§¥st i example,
(FETs) 63a. For exanple, the FETs 63a are
the I'ddisi6ak apoeriect@uectahdindrage capphlslof poffopeing armgnepagd on-off
hi gh-speed on-off control. The series-connected coils
contidl alle woeneciediet @oils 62 Aretcenntnal ® drhinttheniklT of tHRIE TS
respectively. The switching elenment 63 is al so nounted

63a, tQpediReBi I QhktswheRing cleaent 6 ¥64%0 MOTnRd dMHeRirchift ®oard 70.

rotation velocity sensor 41 is provided with a

orc S LS S TSROSO PR e
light-emitting/receiving typed photoelectric switch. The photoelectric switch includes
a light emitter and a light receiver. A detection tubular portion 12¢ is integrally
formed with the outer surface of the flange portion 12a of the spool 12. The detection
tubular portion 12c¢ is opposed to the circuit board 70. The detection tubular portion
12¢ includes a plurality of slits. The slits are arranged at predetermined intervals in the
rotational direction of the tubular portion 12¢.  The light emitter and the light receiver

of the rotation velocity sensor 41 are opposed to each other while the detection tubular

portion 12c¢ is interposed between the light emitter and the light receiver.  The rotation
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alight emtter and a light receiver. A detection
tubul ar portion 12c is integrally fornmed with the
outer surface of the flange portion 12a of the spoo
12. The detection tubular portion 12c is opposed to
the circuit board 70. The detection tubular portion
velodifCseh 814498 8orfi Rk dd Bldelobt Ble rStalibs velbBiy §{]t'h¥3 §?@Jl Q2. by means
n the tYotationa

arranged at predetermned intervals

of b e e oI 4 Pt ver *of the rotatton
1005381 ockmoE NP4 1 BoviRANC SiechiBe B7E Br BreBtpittaen e

the light emtter and the |light receiver. The rotation
brakq gogdesy G -Wé"eh%% digienpemediy Myinasls (mgdigat dstengnipode),

rotation velocity of the spool 12 by nmeans of the
A-mpdayfstl-rpardingge) wrbWgmodhéwsidimede)] 006-]-mEnEoMsdiErskansh

43 is provided for selecting one of four brake nodes.
secoffthbrakimgdkecsatest fr eadh-afoble four brakedisteancHermpte)first braking

M node (nmedi um di stance node), A-node (all-round
forcegdolethe fandnMesacedi(fatend romderh ofet.er AlBBNIhE QaReld firdiShg

and second braking forces are set for each of the

forcek Qo th Fa\leendmdase ditlefefit fibReakh bifer braking forces for
the four nodes are different from each other. Al so,

e n i . N of - .
(0064% ¢ SPEE e PL 0 Do R i Sl g M TR B g o
far tformn uper,-. ~di.stance.surf-casti ih a
prefisflc BSLhPIE BRA TR s TRP AL RRF Putitiy Rk gD ala
with |o elative density and heavy tackle w.th,
heavy el ith G P reier e & a SOuplogh Siatel s sHae At lure)
and a_vibration lure) are used. The L-node is
are usgthf | dgrlesmaods ippantigntpdrtp prolgneifleing féssanse of e teeldk by by
maxi mal |y using energy imedi ately after casting,
maximgetly valnigyenergyrisasidrgely héenesstingmaxionatig inoofasimgtthe imarsnum
per unit tinme of the spool 12, and nmaking the spool 12
numbdr o sétafisragley unit atrtedshd spobh €2,nnd dhakigndhe SphsiaQuURAbst freely

stages of the casting. The first braking force of the
rotatés iINQREmMi &S 8td §ds@fichNRa iR hiRSdastifly. f Obife BGAKEKINRESR e of
the L-mode is set to be the smallest in four brake modes.
10065] The M-mode is used for comfortably perform normal long distance
surf-casting with a tackle with less air resistance (e.g., a movable-centroid type plug, a
pencil bait, and a vibration plug). The M-mode is configured to prolong flying
distance of the tackle while overrun is inhibited immediately after casting and backlash
is narrowly prevented by appropriately correcting the rotation of the spool 12 in the
middle and subsequent stages of the casting. It is preferable to select the M-mode as

the default mode when the polyamide resin fishing line with low relative density is

used.
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[0065] The M node is used for confortably perform
normal |ong distance surf-casting with a tackle with
| ess air resistance (e.g., a novable-centroid type
plug, a pencil bait, and a vibration plug). The
M node is configured to prolong flying distance of
00661 t1aHeMA By oMl o MBRFAAUB rhakinBi Rid ¢ %)rmq BlyYar
[ aPter castingland backlaéﬁ I#Ep%a%%%%T pre%gﬁggﬁﬁ%§
: ' 1V Jn [ t tatihan t he ool 12
casu?%%{hg @Hl?ﬂﬁ%g%@%%ﬁ&% oPhe tgﬁ%lég g%éaﬂero %%%ehmhé P ?m%

e~and subseque S e castin

It is preferable.to select t t node as ,the default
Rt SR Oy S e SRR T P P SRt Ot

relative density is , A used, 20 [0066]. The A-mde is
A-mg iagawe i b wigdiimainapt gl gondidengy Mi% &1y Prefgrable to

casting, and prologg flying distance of the tackle in
set Th%—nn%g%és the defeulpmoph avhen ghq fheprocareepfighieg Enowvith high t

of the fishing line, a sort of tackle, and a w nd
relatide dentifyompsddhe A-node is allowed to be used in al nost

all conditions. Especially, it is preferable to set

[006The AheoMemade khiecdll prilbnging yiMaahisthite doflhotaeidanon
fishing line with high relative density is used.

maxin@§ thhibRie\bhBBES: dvenWaRd thONyREAMRa e tifd N may be
di stance of the tackle by maxinmally inhibiting

shoﬁ@ng%%gis& &4 o SRiddny r’i@xe%&%ﬂ%@%if@%fﬁ%?{ofﬁg K’l%ﬁréode

shortened 1n a conplete upw n I on.
. rakjng, ferc f the Wnapd IS, _set .t th
s soEREAR RS iy BF SieectRode B¢ Sabble ouaPle 10 tetfing o
sui table for. casting redeterm ned type of tackle
predgtgrpined Lype i0£@&?@éﬁﬁra&%&eﬁgfﬁeﬁwﬁmﬁmw gagd a flatside
flatside crankbait) in an upwind condition. In this
crankbaifa in hepwind gerdifipnneld thipsasetha predgterneingd type of tacklcessily
in flying and accordingly slows down in flying. In
rotategdiali fhyiimnand dveordimgdyl elows dosarnififlyingd It addigbonabk W-mode is
prevent backlash even in | ow speed rotation of the
configpnmalto I2iadeprevemn batldadh dlies tiaRGe sgdtrbtagol 6f Ghe.spool 12 even

pitching casting and ski pping casting).
in short-distance casting (e.g., pitching casting and skipping casting).
[0068] The mode knob 43 is rotatably mounted to the first side cover 6. The mode
knob 43 is allowed to be positioned in four rotation phases corresponding to the
above-mentioned four brake modes. The mode knob 43 is provided with a magnet
(not illustrated in the figure). The circuit board 70 is provided with a mode knob
position sensor 45.  The mode knob position sensor 45 is made up of two hall elements.
The hall elements are arranged in a circulation area of the magnet, and are separated
from each other. The mode knob position sensor 45 detects the rotation phase of the

mode knob based on a switching of the hall elements caused by passing of the magnet.

Specifically, the switching state of the hall elements includes “a both-on state”, “a
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[0068] The node knob 43 is rotatably nounted to the
first side cover 6. The nobde knob 43 is allowed to be
positioned in four rotation phases corresponding to
the above-nentioned four brake nodes. The node knob

43 is provided with a magnet (not illustrated in the
one—iﬂ & 'Oth-QP %fﬂtzgtg’u lahd b%BM@ sta&”p r \ﬁ' q}i%g nY@nthtad JRER! unit
position sensor e node p05|t|on

55 se%f &ﬁ%&f tﬁg b}aie %%%s %Dtcl}g ﬁ{%{%&l I?gtal ?garggnt s. The hall

ts are arran rcu ion area of the

‘006Eﬁ Tsepos santen Shr A et I ERE boGlD aon b edigpmi

node knob based on a smntchlng of the hal
35. eT@rFéWP§ beards Ehis pRovmssip Rpupince plethpapgd support portion 13. The

Specifically, the switching state of the hall elenents
circuitrhoiarisoppesct e Fheolfange apgion 123 of thewpeobi2.anthe dratrol unit 55
ot her-off state"”, and "a both-off state". An
(an eaﬁm;ake-afampbmlr@dtrobmrtioh) igmduntcalSomstht siranybadrd 7he br ake
nodes to the detected rotation phase. [0069] The spoo
[0070pNt rTe difkinit b8 di 710Gk WdRg-shhgedbdaedli tMbaadp@ciTRaldy)dhd fiecuit
control unit 55. The circuit board 70 is nounted to a

board %0 11288deR% 4618 B m ARAUchtcR U9 Forkid id B %vasﬁérrsﬁ&ﬁé
board i s opposed e flange portion 12a of

The élp&ﬁ)l! b(fa?d 7d Téear&@@éd (91]1 thlérHuEe %@rlpltg(ﬂ'gl s%@gmh? b S pOOl

ontrol portion) ers mounted e circui oard 70.

accobsreoﬁbg%@?rﬁ%&%"y%’q? SRR IR ﬁ%ﬁ%ﬁd@@d

circ pening in_ its center, i_s .forned
con%%lﬁé!ly gfﬁﬁ,slée SpOphag 2o ui IRt %Wd s lamoaﬁb%éao S prel
outer peripheral side of the bearin accommodat i ng
suppp@mOriem 1Y and\issdlowerddo edlativglx rﬂé@am%u the apqod Aggaprt portion 13.
substantially concentrically with the spool shaft 20.
AlsoTthe coicnit bpardl¥0as dosilonest imaymedetkrtminddhghasgpwith respagipgottie
portion 13, and is allowed to relatively rotate wth

openiipe8:5 Pdcoedinglof dveRaf the @podl Iuppdit pertioh N8 ichtteHed tongar d
70 is positioned in a predeterm ned phase with respect

detadtRd ey 1RRHRARAY 88dy iAGEALAALNEL ¥irc VB 018 raRe0kn a
support portion 13°i's ‘attached to or

constant phase.

[0071] As described above, the circuit board 70 is mounted to the surface of the
spool support portion 13 and is opposed to the flange portion 12a of the spool 12.
Therefore, it is possible to directly attach the coils 62 to the circuit board 70 while the
coils 62 are arranged on the surrounding of the rotor 60.  Accordingly, it is not
necessary to provide lead wires for connecting the coils 62 and the circuit board 70.

As aresult, it is possible to reduce chances of insulation failure between the coils 62 and
the circuit board 70. Furthermore, the coils 62 are mounted to the circuit board 70

attached 1o the spool support portion 13.  Therefore, when the circuit board 70 is
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detached fromthe opening 8a by its rotation, the
circuit board 70 is arranged in a constant phase.
[0071] As described above, the circuit board 70 is
nounted to the surface of the spool support portion
13 and is opposed to the flange portion 12a of the
: . 6. X
o SEOS g COFRGH iy 1, L REES BGuBfgitfpunico o

spoog %ﬂpig%ﬁnel rr cﬁ%ﬁﬁg@lﬁb{t rﬂse%oségiﬁ)feot%%ggip)gasgém&%g}éé %}é)g%

ngl'y, ecessar Fovi

brak iR 250 A e LR PO DSEr B Ehy B ted to the

hances of insulation failure between the coils 62 and
spoof FEPPGT RO %arﬂ‘wcuﬁﬂpt‘ﬁéﬁ’%‘?@fi ip p@redstararingd phage with
mounted to the circuit board 70 attached to the spoo
respegt Fpoe 0PpoRe Ban Thereiphethd plrases offtbn cirgrat koard up and dwrrgel
70 is 22 nmounted to the spool support portion 13, the
unit ¢ @id ot GRarmed. stwudrtiongdoestyifrmouagretistppotited fos pleoimode knob
support portion 13. Accordingly, it is possible to

43 mpasicl Yo arspehitde hiteclopond firsdkidk eover ghadilameliment &0,
the circuit board 70 is relatively-rotatably nounted

proviRdtifthe FRERIboSHPROHe HAIdREtd Se aiSysTapik bf ddedifhg the
positioned in a predeterm ned phase with respect to

mag Q?ngﬁ$%h%g€§ﬁon£h8$ﬁ£are, t he phases of the circuit

oar the ree unit 1 are not changed.

corgdi ngl even if .a r et i.s pravided for fhe e
100786 05 1054 ¥mbelsr 68 Cph o Ao el v Hf Gl Plpulef Fuf RS o
j de r Ll el nts ar provided in th
CPU et RAN TP FOM She hdlG Tardmernse Bidhs Phgy s oei oy avc
of detecting the nmagnet in the sanme positional .
(an example) of i fipORbing foyice ssttinp Pertionhe sesond petkingforcessiting
made up of a mcroconputer including a CPU 55a, a RAM
portisBirnda IRGWESing@portibn) steree pfcanteolFHogramnohdtehearfeiykel data to
The ROM 55c¢ (an exanple of a first braking force
be usdtih afigr-poiitidred twa befegnocditiaki NPorfcxbaePles eid Jar@ty of data

portion, and a tension setting portion) stores a
relat&ORIthOFirsP bRGTRToARINR MaSHdr¥kiAk f8ad, Bink mer value. The
variety of data is correspondingly associated with the four brake modes, respectively.
Furthermore, the ROM 55c¢ stores a variety of setting values for reference tension and
start tension in each brake mode. The control unit 55 is connected to the rotation
velocity sensor 41 and the mode knob position sensor 45.  As described above, the
mode knob position sensor 45 is configured to detect the rotational position of the mode
knob 43.  Also, the control unit 55 is connected to gates of the FETs 63a of the
switching element 63. The control unit 55 is configured to switch the switching

element 63 of the spool brake unit 40 between on and off states with a predetermined

signal based on inputs from the sensors 41 and 45 and an after-mentioned control
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be used in after-nmentioned two brake processing. For
exanple, the variety of data relates to the first
braki ng force, the second braking force, and tiner
value. The variety of data is correspondingly
associated with the four brake nodes, respectively.

proggdgtf.t hl%r@ﬁﬁpiet e Méﬁﬁneﬁt K568 iPa gltﬁgér \t%cﬂh Rfoldﬁﬁaru%ﬁrl] Bwm)
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sitjon sensor 45. As described above, th node _knob
to pep e i SEROGol e Swiih i cieaismt 6 Wabahd Sytpevae D
rofatjional position of the node knob 43. Also, the
selecteshiirakt medet  Herej e dyhinecied deeregses e agsordanec pithgogtian
of the switching elenment 63. The control unit 55 is
velogithf ilggrcedtrelomsing t isipreidedswith chichiy poatee fiomt ars@ledtfictshwage
spool brake unit 40 between on and off states with a
elempnteidet eftrriahetiic sbgpaklchaael’7 mciiopudss paveeansbinec sedsor s
41 and 45 and an after-nentioned control 23 program
rotatfoRrvefoasyBkssor thand b adrlckiahb pedtish gadbr 45a@ a%é&;&@vi%di With
nodul ation (PW) signal with the cycle of 1/1000
the cBRERWswerSpeci fical Iy, the control unit 55 is
configured to performthe on-off control of the

it chi ot U .
1007351 IR e el o st fitBlT R oy apguer
in cordance . With rotatio velocity. The control .
sourte, A2 ErRRE G0 Eled ot Fhe PR N an SRPufiP paciior, and
. electric storage elenment 57. The electric storage
is copnesifetip e imctPehst as | be potiEer deuicd is sprnecieditathcon
_velocity sensor 41 and a node knob position sensor 45
switelyieg dementtovildedediifion cireie S frantiping Pisweting [cO07®]froxs the
descri bed above, the electric storage el ement 57
spoof birakt om0 asto dirpoverrents o ate thaFdre spranirhle; uriih40 includes the
electric storage el enent 57 uses an electrolytic

rotorCERadi thetoeilsXdP] and ﬁirféﬂﬂlﬁbe@sta?%ﬂ_i& gRnére@t] fIeddd@&idiG telrectifier
58. The rectifier circuit 58 is connected to the
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stabilized voltage.

[0074] The rectifier circuit 58 and the electric storage element 57 are also mounted
on the circuit board 70.  Elements (e.g., the coils 62) mounted on the circuit board 70
are covered with an insulator film 90.  The insulator film 90 is made of synthetic resin
insulator. The insulator film 90 is formed in a cylindrical shape with a brim. The
insulator film 90 covers the coils 62, the circuit board 70, and electric components
mounted to the circuit board 70.  Note that the light emitter and the light receiver of

the rotation velocity sensor 41 are exposed from the insulator film 90.

Operation and Motion of Reel in Fishing
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spool brake unit 40 into direct current. Note that the
spool brake unit 40 includes the rotor 60 and the
coils 62, and functions as a power generator. In
addition, the rectifier <circuit 57 stabilizes voltage
and provides the electric storage element 57 with the
abi;l i zed velt Y/ fier, c [
[()O’/’%]ﬁ1 d tIH é:%f;gllngt{ﬁr cgtgg‘t I(t)e[rv%gle'f‘i]s p-ll—&gec[ (?Eg\%(ll alnﬁ th éslg&}rfmn{ijen?%a\sm 21
. e circ oard, 7 enmept . 0., 2)
is WS B SEI98 SRPouin Dp TS0 S%A‘? ?%%R?@ﬁ BTN
insulator film 90. The insulator Im90_is na
freely yotaiset ecastingbe figking bpeis SWFFE?@Y repled o8t 8 the SPoR gé%ysfhe
formed in a cylindrical shape with a brim The
weighhefthatasklet | [Whavthe speal d 2tiheoteted scasping tthemeppety pl rotate on
board 70, and el ectric conponents nounted to the
the inhar pafiphdralaidt (f0he Notsed2t hdthehhehdd Ghtwanhing etenzmd 63 e
light receiver of the rotation velocity sensor 41 are
turn@X@n SRdtricr fchhBown b ihahe toill 620 0. Addpeatiaglypihe apabl 12 is
Motion of Reel in Fishing 24 [0075] In casting, the
causbd H)tiﬁ'ﬁké eMBleadkihgl SotRIRSRESLiSUMhe FRA] !@gra@hﬁl)ﬁiﬁcmases but

mechanism?21 is switched to a clutch-off state. In

gradbgg'eﬁ?éc%ag& Mt 115hakes a%@eﬁ( spool 12 is allowed to

y rotate. In casting, the fishing line is swiftly

f th ool 2 fo t
[007p§ckl be‘%/\ﬁléﬁa%lﬁi El&ég?ﬁw% arn Gre mtV\FCS c%agl |1‘3nrbgl,‘%l e
) _ rotgte on ri side of fhe
line o g8 aﬁectrﬁﬁen%%réw%é SR @H}l%ﬁ%ﬂg@%ﬁf sceto the
turned on, electric current flows through the cails
clutehzon stale by dhergiuieh retven mgehnisye (nod lystated an ths faRde. Tihen, the
casting, rotation velocity of the spool 12 gradually
anglemezicamethe fishtto bye adilaholdivetheeademitdf t er it reaches a
peak. [0076] Wen the tackle |ands on water, an angler
[00mpt at@sntt ©peanidhef Zohtrol ait | i ne-wi nding direction.
Accordingly, the clutch nechanism 21 is switched to
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will be hereinafter explained with reference to Fig. 4. In Fig. 4, tension F, rotational
velocity w, and duty cycle D for indicating intensity of braking force are shown in the
vertical axis while elapsed time since casting is shown in the horizontal axis. Also, the
duty cycle to be actually controlled (i.e., braking force) is shown with a bold solid line.
[0079] When casting is started and the control unit 55 is powered on, the control
unit 55 sets the following depending on the position of the mode knob 43: first initial
braking force (duty cycle D1S) of after-mentioned first brake processing in accordance
with a brake mode; second initial braking force (duty cycle D2S) of after-mentioned

second braking processing; predetermined scale factor MP (e.g., within the range of 1.2

to 2.5) of the second braking force; damping rate RA (e.g., .2 to .6) of the second
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angler waits for the fish to bite while holding the
reel unit 1. [0077] Control Operation of Control Unit
[0078] Next, a schematic brake control operation of
the control unit 55 in casting wll be hereinafter
explained wth reference to Fig. 4. In Fig. 4, tension
a C D
brakie O RETRAERRG of B Y B P A s alondon v
vertical a apsed .t ce.casti
brﬂa%dw“%t%%eﬁﬂwﬁﬁi%ﬁt%? o unﬁﬁéo%g Rt sy drang gar
Ily controlled (i.e ng force) i s shown
tenswkﬁ “ alBordiogers @hviomb: k 1{5%?99? %@ﬂc%\m rfﬁaevftéo defected
started and the control unit 55 is power ed on, the
tensigp it r gihe stani lensen Eedeferpiges b spwingpaipeiaking onlntdre
position of the node knob 43: first initial braking
exanfipde o&Figddis the sgad¢ Eachir ofyheafecafd mmkimgfoicoddl! fsisesto Herlake
processing in accordance wth a brake node; second
[0080Di t iMdxtpihakbmepl @it regtistiie aysticn W2&)tyad from the rotation
after-nmenti oned second braking processing;

velo&iﬁ%&&f A, BRfc SRS feAGhAF MR & the rotibh I’\’ﬂ()&lgyeo)r ange
to 2.5) of the second braking force; danping

OOSfl ]'(:)\t e IB& éf@?Slgie’to ©6m #)Qte 64 teﬂ%.]fo ?’eoysﬁgﬁi\%lq{lﬁxﬁ rgrlaé‘f*tﬂcgs 001 12

rce, val ue of tiner n the ra

o G Py 2 R P 2 o
wlo S48 o SRBMST i Sl TSRO BBl

F. The start tenS|on Fs determ nes the starting point
diffegant Siogk thegotatipn gefociskahipr spet! 1Ritpdepsndently agd dreslyrigtation
of the second braking force AD I is set to be 1.5.
withp@IO8ediviNg tensionHeoms dimt fisdingiha. 5Bhis sadssadiy thetattiiondriving
velocity CO fromthe rotation velocity sensor 41, and
forcc@rPUbgae) @nstatnl Yy thasedionrfrdrheha fdhadd lome. v ell@e) if yhe@hange
[0081] It is possible to conpute the tension F by

rate bf‘tﬁétrbtﬁtlﬁ@ﬂeﬁﬂ&ty]ls%& tbIhe “AROOAL ”]-@rwlﬁgl brghaNealRLRpfedWd by
/| At) of the rotation velocity of the spool 12. V@en

ﬁngggfgg%%gggﬁﬂﬁyelgglE%ag;eghsofggsgnlse:gcf?sngfﬁl be
[0082] Equation (1): T =1 x (Aw / At)

[0083] If the driving torque T is computed by the equation (1), it is possible to
compute tension based on the radius (normally 15 to 20 mm) of a point of action of the
fishing line.

[0084] If strong braking force is applied to a spool when tension with a property of
gradually decreasing after the start of casting becomes equal to or less than a
predetermined value (i.e., start tension Fs), a tackle flips its posture and stably flies

before the spool’s rotation velocity reaches the peak. This was actually confirmed.

The following control is performed for flying the tackle with a stable posture by braking
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different fromthe rotation velocity of the spool 12

i ndependently and freely rotating wthout receiving
tension fromthe fishing line. This is caused by the
rotation driving force (i.e., torque) generated by
the tension fromthe fishing line. Here, if the change

the s%(%l %ﬂf%)fre E@%&B&t%tolieﬁﬁn\(f%&o%ﬁktrgachgs %@%;6519 i @e%ﬁﬁa{i%ﬁ{rs{brake

resse
uat.i on 0 ( T =J AcCO
proci g4 p?rfo(fﬁ?s o Rpping oK by bl Bied e ﬁ%fcé@l Sto
ation (1), IS, possiple to ut.e tenS|on base
the SB?Plitlﬁéo? %ﬁhqy&;pe(rwérq%mwnfge ?%%n&ﬁ'ﬁo Bfing povbreawmtly, fhe
action of the fishing line. [0084] If strong braking
spoot bt wezrpdnallp shised te brake sydohe aprahireiber pﬁihe\ﬁrad%ab\y decreasing
property of gradually decreasing after the start of
first bk ingrigrdo@nd thesseeonibbrakimgdorck @ag! thhantation peleciet ef thie spabl
value (i.e., start tension Fs), a tackle flips its
12 ispeddcdd €0 apebdsteahingd rbthsn vdleior @t hHepoelfirst braitiag ferde
vel ocity reaches the peak. This was actually

(Dz)ca@&fehgmﬂ)m thENRalfing Fawd Bahe skt @lbrdisn PRI IrepdTaen tdMhe square
lying the tackle with a stabl e posture by braking 2

ofth& E&aédggﬁéloﬁgfe o §e§cﬂb% $P00kis {h% é{(dnﬂrbréﬂﬁh BrkY AL GARBER ith

first proc ssing 1s

cam i ff gy B8 el 2R Q&f%uﬁﬁvaépoé‘?*%f P PR B o
J b Sub ly, h
brak@ﬁcf%’fc et Pelae . by die w thine V1"

onbi nati on of the gradually decreasing first braking
[008§br celhgrrantrplenieXopifama kiR e Sest and preond brakstpaeqesying.

velocity of the spool 12 is reduced to a
In thp sebat érakicreccesongtthorefaehecticnsiomEr andethe detehied fignsgin F are
braking force (D2) decreases fromthe braking force
compdred. heNeste alidt tief refsrerdenension Priepoifigiead toobd dideBOteaip@rarily
of the rotation velocity of the spool 12. Also, the

decr&R6 008 thh@Ki Wleh HeCRILRLNBASOST WeddhesARBI 0% 1&5 €han the
generated based on a default val ue obtali ned by

referBitlel Ao PO tid\@obl [BEs caused to brake with the second braking force.

The second braking force is generated by multiplying the first braking force by the scale

factor MP. The second braking force decreases in accordance with the damping rate

RA. Specifically, the timer TN (N = 1, 2, 3...) is activated every time the detected

tension F becomes equal to or less than the reference tension Fr.  When the timer TN

finishes counting, the spool 12 is caused to brake with second braking force AD1.

Here, the second braking force AD1 is generated by multiplying the first braking force

D2 by the scale factor MP when the timer TN finishes counting.  Also, when the

detected tension IF exceeds the reference tension Fr before the timer TN finishes
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braking force by a predeterm ned scale factor M
[ 0085] The control unit 55 perforns both of the first
and second brake processing. In the second brake
processing, the reference tension Fr and the detected
tension F are conpared. Note that the reference
.ensi.on. Fr i onf i gur t. t r:l
counliFRAERRE TN PR, St RetldRin b ETRheskdPRRIE A the
becones ual .fo or less than the reference tension
“”O%fﬁﬁgﬁgfggﬁgﬂ3&2 is caused to brake with the second
braking force. The second brakin% force_is generated
(0086, mip&nskymplg of Kieg- f Ween Breglefsstpditensen Besatecssaypldo or
factor MP. The second braking force decreases in ]
less thee Sredafreaonitensionds i dimsi A b tgfatl@er RAstagpeewitingal [Ty this case,
the timer TN (N =1, 2, 3...) is activated every tine
the deteeted e¢resttnddl corttimmes ©rbefednelctorme $ese thual the efenendestensivm&nuntil
the reference tension Fr. Wen the tinmer TN finishes
the (@GNt Mdshek REWEARO! Ak2otdinglausiesh the tikfeaKe fiMidhas s€00ng, the
braking force AD 1. Here, the second braking force ADl
spool $2 SeRAERIEGrdk: Wikl teRbSdAbrhNgs fdres WD @vbnged 19y ce
D2 by the scale factor MP when %he timer TN fini'shes

multﬁq?%mé E@%rs%ﬁ?iﬂgmg ﬂjgfoybtggts@a% E%%&r?@? iaP@L?ﬁnﬁﬁl%ﬁE ds

ence tension ore t tinmer I ni shes

7 count i the,tiner JINis reset. Thus,,the spool .12
roos7{ kR AR shFRh i SechERE bl St Raf BRG ik ee
AD. 1. [0086] In an exanple of. Fig., 4, .when. the
tensign i Emg da4- e A9 ¥ eR Baluiiedayithip Adgttsd Clrﬁsé%ptgh&n*hffhe
reference tension Fr in tinme tal, the tinmer Ti starts
detegtedipnping I axgeqdsithe refeyence temssonylit indinayth kafere dpe frmer T2
continues to be equal to or less than the reference
finishesveuoningup.unthdrefotdy brakiemé theTipobl H witbshawaond higking force is
Accordi ngly, when the tinmer Ti finishes counting, the

canc8pal| FliZthesnd@rause defeoedrakRhnW bdvohlte cgett ondr eadhan the
force AD | generated by multiplying the first braking

referbAeCn ] FPH ﬁrﬂ@ta%‘%%hﬁ E@rthelcoMitioh id AAtinIOIBRL the timer T2
[0087] Al so, the detected tension F al so becomes equa

finish& é?)run{ir(:r‘gc‘.s T‘ﬁ@&o?elj ?ners‘f)t)glr PNfs%aused to brake with the second braking

force AD1 (= 2.5 x D21) when the timer T2 finishes counting. The second braking

force is reduced with the damping rate RA over time. Here, the second braking force

AD1 does not become equal to or less than the first braking force D2.

[0088] Next, specific control processing will be hereinafter explained with reference

to control flowcharts of Figs. 5 and 6.

[0089] In casting, the spool 12 rotates and electric power is accordingly stored in

the electric storage element 57. Then, the control unit 55 is powered on, and an initial

setting is performed in Step S1.  Also, a variety of flags and variables is reset.  Ior

example, variable N relates to the number of times that the timer TN is activated. In
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tension in tine tat. However, as illustrated within a
dotted circle in Fig. 4, the detected tension F
exceeds the reference tension Fr in tine tb before the
timer T2 finishes counting up. Therefore, brake of

t he spool 12 with the second braking force is

e et e PREIE R rine Ty P Eheg | Breion 'Eﬁ?ﬁ‘:‘?ﬂ*’eﬁ

tine ta3 and the condition is continued until
turnegigg- t il ﬁelﬂa@F ipdisaishdalicsmantipged eﬂﬁléfpipwessmgwé Seped I
12 is caused to brake wth the second braking force
the caypiral precessing i mop byinghiaried et. Blapey3 iFperprmnegh egn Step S3, it is
counting. The second braking force is reduced with
judgadnehidhwpilegralat moRA ipdetected b theHapds kndbepasdmmrsgnsor 45, An
braking force ADl does not becone equal to or |ess
arbittafpbraké enolle fall b hakinagicf AeseabiRas THNIABIn Nax P, 3,sped)f i m
control processing will be hereinafter explained with

Step Sﬂf @E: QP8I brhle £80¢ [sQkt ol tAYEdadtS ke Fods BMnaNg&ifically, a
[0089] In casting, the spool 12 rotates and electric

variegpé‘ﬁalﬁe% g@&g%ﬂﬁﬂl@t% 1R QIktkd Ylake Ilﬂgdéehlﬁ/gnt i 'rgadS(;lR ro?ﬁi% ROM

e control uni t

55¢ %lnlge con(jir 3t 1|t ?k i%tsH 39 éh ZR@R/[ fj% or 'Q i)f:?‘:pthé var1E 3 of

ag variabl es”i’s

valugagIBigihg m@%@ e DS ib ey o frh%‘%f?ﬁgt ﬁhswmﬂa‘ first

settin the variable Nis set to "1." In Step it
braking f?nﬁegﬁé infthgsecprgybrake processiftth FTERIngTRE MP@é ﬂmecond
indicates if after-mentioned control processing is
brakigg detcedimérf valudsef dortimers To¥, dbedanpigg rae Rat obide nepcond braking
started yet, Step S3 is perforned. In Step S3, it is
forcd, asided refareaine afnsiohd r sakfr ades: with det ecoebbhyingferce. In
node knob position sensor 45. An arbitrary brake node

this dikd |th@ﬁnthﬂ hedkned ke IES & thBadtyascleBMin the rétatlon Yolodty of the

and 4 In Step S4, the actual brake node is set to
|f
spoot FF: é@h?&*@ﬂe@?&?éﬁ%ﬁ%ﬂg TIONERES) SRl KB bR

forcc]é %gf cdo]n%?{efiﬁ% a&%&m%lg% wngiﬁ g}q t he gc{?%roqjt eusnpl ; I H ]znaﬁw
initial period of casting. A single or plurality of Timers TN (N is positive integer) are
sequentially activated when the spool is caused to brake with the second braking force

in the second brake processing. For example, timer T1 is activated before timer T2 is
activated.  Also, timer values of the timers TN are configured to be sequentially longer.
For example, the timer value of the timer T1 is set to .05 seconds, and the timer value of
the timer T2 is set to .1 seconds.

[0090] In Sep S5, the rotation velocity w of the spool 12 is detected based on a pulse

from the rotation velocity sensor 41.  In Step S6, tension I applied to the fishing line
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val ues includes the initial braking force DIS in the
first brake processing, the initial first braking
force D2S in the second brake processing, increasing
rate MP of the second braking force, tiner val ues of
the tinmers TN, the danping rate RA of the second
r aki force,. and the reference tension Fr used for
recled ko e st Tee FLLRURETBRART U RarEliT b S e,
the initjal hraking force DI Sis the duty cycle when
ﬂxw?ﬁ@ﬂ?@9§{?ﬁﬁ“9%locity of the spool 12 in the initia
eri od of casthg is 10,000 rpm Therefore, the
[009 ﬁni t ilaSepPAkit g udgeshié epakulaiedispyige Fas cqunl Hreolesrdhar the
with the rotation velocity of the spool 12 in the
start tamisiondls (per, inoy obthecvalies mypging komgh ¢o bbH Ml udbibeeglcofated
Timers TN (N is positive integer) are sequentially
tensiag Fiexadeeld thwheart teheios fooStep §5odildedgetforhedkemini t h t he
second braking force in the second brake processing.
[009FPr  eRaRPESior F BBJomlds ch§alas bl 43§ 8nRefredeterbiif®l valid F$ Step
activated. Al so, tinmer values of the tinmers TN are

S8 is%%?fohﬂh’&.ed[ntg%eip%,sﬁgn%@mig alrhdd $:1PNA8Step SOMHEXAMMI velocity
the timer value of the tinmer Tl is set to .05 seconds,

e li.ner. f tiner [ t. .. .
mosesh el BB S rord? e ooy Yeokfy B i ot i pegiod
t he spo 121 et ected based on.a_pulse rom.th
of capliftnr 10 b b DEFCgEreonn R TS THCa B bl 1 puheRB: £in Step
applied to the fishing line 29 reeled out of the
S1 Lég'é drdeed 1 the defepie sdfatien YelpHly @ 6?%%%‘?11‘1\/‘@1%‘1%(9}3- w The end
based on the above-nentioned equation. [0091] In Sep
velogly, o¢ ts vesy Jardydacihy for hedipathaudoatrel 1€ Hwi roratipnivslostinal
to or less than the start tension Fs (e.g., any of
reachdsehwalduedoaigngt, af the Huogs. dve tuondd &M StepfS1€he Then, in Step S13,
cal cul ated tension F exceeds the start tension Fs,

all thettpRerSalusk b tHeairiat OV e desagai Then| SRBZD Wil BehRrloeMsd afain.
F becones equal to or |ess than a predeterm ned val ue

How?@er, %&Pcasﬁﬁﬁ i SHMSROMARLe siddl B8 ﬁ&oﬁ%ngigrlcs?c‘g);(;vg\}aﬁﬁg, voltage

urned on. I'n Step S9, the rotation ve
o g5kt SR LGP R e gl ke
Therefore, the CPU 55a of the control unit 55 is reset.
[0093]  Ifthe flag CF is turned on in Step S2 and brake processing is already started,
Step S10 is subsequently performed.
[0094] As described above, Step S10 is brake processing, and is illustrated in Fig. 6
in detail. In Step S20 of Fig. 6, it is judged if time ts2 is elapsed after the detected
tension F becomes equal to or less then the predetermined value Fs.  If the time ts2 is
not elapsed yet, the first brake processing is performed in Step S21.  Then, Step S11 is

performed. As illustrated in Fig. 4, in the first brake processing in Step S21, the initial

braking force D18 set in Step S4 is corrected in accordance with the rotation velocity
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of casting. In Step S 10, brake processing illustrated
in Fig. 6 is perforned. In Step S11, it is judged if
the detected rotation velocity co reaches end velocity
we. The end velocity we is very |low velocity for
ending the control. If the rotation velocity CO
ol in %?Cx:m laléﬁe‘rg%dg?gas\ﬁ%:%g%ndt the s%%OIE}bés (i seé aal%%}tc ecP consr%m%
val ues of. the timers TN are reset. Then, Step S2 wll
1”amﬁgﬁE@FPB?HﬁacgédFﬁhp“ﬂbmever when casting is finished
and the spool 12 accordingly stops. rotatin vol t age
[009%)F t ABtmEWEris shppedsipes the g%a@nané brajamnedineyen $20, the second
storage elenent 57 is discharged. Therefore, the CPU
brak&pecesingrie pedornred] in gt SB5  i1s Steps®i2, teoogsipniveloche ® is
flag CF is turned on in Step S2 and brake processing
detedtsd. al InSaghyS L, agvise, F isSbepuBt0 s SepliPdgiténjudyed if the flag SF
performed. [0094] As described above, Step S 10 is

is tulde@kL. PTREASSERE uRBdod Bdiink WSthe 3&@#ld ibRaklel BoceBsink s already
detail. In Step S20 of Fig. 6, it is judged if tine

starid®? I thelai3ed il kficd ity Aaheabedr it aRsis, i HEGSIRS In
equa to Or less then the prede erm ned val ue

step $28 e BRab SN in e BN %%E’%ﬁ.Qe%nf{ae‘%l?'ﬁg?é%}ééﬂfn.
velodjB B HPRaERes K pred S G 1 b8 B i ready i gf B step
DL S St 4
524 W%t Af th ﬁée%ﬁf@%&rwgaege%l%@gg%ﬁ%&x g@pﬁ% fl?gér %‘gfq%od
casting, and the spool 12 is caused to brake wth

[0096bnstla|$fcep SWamngdgg«ﬁ &éh@: Aetested tomgiondobdcgmes aprpe e or less
[0095] If tinme ts2 is elapsed since the begi nning of

than khreadefemencic nerStoe rS2 0f tht: ketesed ondiondf sleguplrto oe $esb tganithe
performed in Step S22. In Step S22, the rotation

refer¥@leQehdion P, Step Shstie gbﬁdrmddnfoﬁbfammfgaﬁe spce g 2 @riththe Second
conmputed. In Step S24 is judged if the flag SF is

brakind'BR4. Ofh StEh&2k! R jRlpdSif %Q%EMNJ(QEQEP@ tllrﬁertlé"l@mer T1)
second brake proceSS| ng is alread arted. If

alrea:::lk %% sggs @gﬁgé 'nt Hhe gmgp T ves 'ixgteﬁltlgl’?ge&'t:i nésye{, lIltrIE] ?lﬂiggg if

the timer TN is already activated in Step S29. If the timer TN is not activated yet, the
timer TN is activated in Step S30. Then, Step SI1 in the main routine is performed.
On the other hand, if the timer TN is already activated, Step S11 in the main routine is
performed without performing Step S30.

[0097] If the timer TN already finishes counting in Step S28, Step S31 is performed.
In Step S31, it is judged if the flag TF is turned on. Here, the flag TF indicates that the
brake correction processing is performed when the detected tension F becomes equal to
or lower than the reference tension Fr for the first time. If the flag TF is not turned on

yet, this means that the brake correction processing is the first one.  Then, variable N is
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Step S26, the rotation velocity w detected in Step S22
is set for the initial rotation velocity w2 in the
second brake processing. If the flag SF is al ready
turned on in Step S24 (i.e., if the second brake
processing i s already started) Step S27 is performed.

. S27, t h d

c%ﬂt i edbeBisae e R B TR G Hi TS SR S7anclext
nsion Fr. If the detected tension F is equal to. or

the Nagdy i Maned ﬂ!ém PP SPdrrid the preips brakingdogts ADg i get in Step

perfornmed for braking the spool 12 with the second
S34. briienngtep &d & én therm@n eputgrgs performed; udge deqond tking fesec
TN (e.g., first timer is tinmer TlI) already finishes
ADlde gmteirertgd ad filusthged imiBg. IN Soedicady, the firs hrdounioregD?2 when
' yet, it is judged if the tinmer TN is already

the tiagdriTrafigdhéstobhems S2ultipfied betHelsogle f3dNbr POk, 1.5), and then
activated yet, the tinmer TN is activated in Step S30.

the Jmﬁﬂ,led%txspbé%glf&ct Im WBhfed BUhé NB 'bﬁakﬁ%r forremeg.  On
t he ot her hand, the tinmer TN is already activated,

ep r
(0098t Iﬁr%te?]ﬂgagétl* ﬁeﬂ%%d%%@ﬁﬁﬁﬁt SPGB “tﬂ‘f%%%‘yfthc
Qu n 8.0t ep S3 er d,..
second et TeG A} ek oG FEP T £ Pag e PR Gr R Hiine
thefla es that the  ,brake correction
forc{fb‘ieégterraome%dé m%rrﬁe& Tirehrofsierwiac LABeine &S fidh apd then
conmes equal to or lower than the reference tensi on
the Imrltipkwd tepend prekingtipres AP} istswbtragtedyirpm the serepd prakiepioses
yet, this neans that the brake correction processing
ADIi s Tihhg obtainet! velve is dor, a near seabhé bidking fo3k ABtr eheSiep 836, it
by one for preparing the next tinmer TN (e.g., timer

is judgdd if the YasipedSconti®rdking fdnee ADads ddqual s silesyatlamtheiflist
Step S33, and the second braking force AD1 is set in

barkﬁg%rce@ﬁfor ?P@@ntn% R s&borld Hrikihd SorBRAD I PothibBMg 18ss than the
performed. The second braking force ADI |s gener at ed

first g Lrléniidﬁ%cg?%gdllgéﬁk e'cgnd ?‘rakr%@lqﬁn%:% % Lsyercillu e Sofr '(1:%;3 E}%an the first
ot L1 R B AL 6L Vo e o
SteptS%Ot he first braking force D2.

[0099] On the other hand, if the detected tension I exceeds the reference tension Ir
in Step S27, Step S37 is performed. In Step S37, it is judged if the flag TF is turned on.
In other words, it is judged if the brake correction processing is already performed. If
the brake correction processing is already performed, the flag TF is turned off in Step
S38. On the other hand, if the brake correction processing is not performed yet, Step

39 is performed without performing Step S38.  In Step $39, the timer value of the

timer TN is reset (i.e., initialized). Thus, when the detected tension I exceeds the
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[0098] If the flag TF is already turned on in Step
531, danpi ng processing of the second braking force
ADI is perfornmed in Step 535. Specifically, the second
braking force ADl1 at the nonment is nultiplied by a
predeternined danping rate RA, and then the

referis WIS SRR R er B I C%f%ebfwéﬁ-“s%éé%e@s%nd

set for a neMIsecond br aki ng fo AD |s Step.S36,
braki.ﬂg forﬂ%iﬁ%@@@ iy AR B ”§%fc qs? mShﬁlgfcaPe@ge\D 1
to or less than the first barking force D2

ua
IOOIQQir Em Sleprit4Onthettekegueenssing israr frgmed Mot thplingt ok fagee.

| ess than the first braking force D2. If the second
ThenhBwhiYig ifi trecraiADbutirg: ie gerdbrnpal. odn thestyakihgpradessifg weh the

braking force D2, the braking processing is perforned
first Wiakingtfbeef the spoddnaks agisédrocrakPwith théStep el (D 609N (w /

On the other hand, if the detected tension F exceeds

®2)*}. h%r@ftﬁé Gﬁt?%y&i%% b&@erdtéd by &dﬁhmg th2docort Ridtiabdlalli® forcc
per f or med n"Step S37, it is judged if the flag

Dzsggﬁlﬁk:%[ugfé of thdroRdRer eY&‘it‘}S I's judged if the brake

I on proceSS|ng I's”al ready perforned If the

ak Qrre n e rned th
[001? { %Zhﬁ‘l : as?: ﬂu G‘P c? & t% ?ré b g%?gg%szﬁ%%“% t nsxci hg'le
spoob %shcgpg{slatg %rgrxrfigbéxp gi?c%zﬁ%ﬂg f%%er ﬁgt mP) r hand if
S38. In Step S39, the timer value of the tiner TN IS
the defesled tqrisica ¥ bgcemes sfival éeipr lesniban tgnsferense tenstasciitethe spool
“tension F exceeds the 32 reference tension Fr before
12 istcheseditorbrak® Nvithsthe eseng seched brakike foreocda b gonprated byt he
second braking force is cancelled by preventing the

multiplyieg theNirst rakihp forsh D2ghycthe REd]@ GactdrQ@R 00T hdmfobt,ahe S4bath
the brake processing is perforned with the first

of thD bRk B rdeqt @omalibAR: coRirBRedinldecbiahftewiBh FishRilcbAdition.
is perfornmed. In the braking processing with the
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OTHER EXAMPLE EMBODIMENTS

[00102] Example embodiment (a)

[00103] In the above-mentioned embodiment, tension to be applied to the fishing line

is computed based on the rotation velocity of the spool. However, tension may be

directly detected by attaching a strain gauge to the spool shaft, for instance.

[00104] Example embodiment (b)

[00105] The above-mentioned embodiment discloses the spool brake unit for braking

the spool by power generation. However, the spool brake unit may have any

configuration as long as it is electrically controllable unit. For example, the spool
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D2S by the square of the rotation velocity. [001011 In
this case, if the detected tension F exceeds the
reference tension Fr, the spool 12 is caused to brake
with the weak first braking force D2. On the other
hand, if the detected tensi on F becones equal to or
|l ess than th rence te S|on Fr, the 12 is
brekeg GICEH D8 CHF CRECHT HoPHED SRS G & BT AR FW@t F Gpitora
ADlI generated by nU|tlﬁ¢5 the first braking force
disk by mgyng peansideqtiacatlyopiro 8#ef.ore, the strength of
the braking force is automatically controlled in
[0018@c ofkample emnbddimedti(shi ng condition. Accordingly,
even if a fishing condition is changed to sone extent,
[00107] i 9n fetaboecasndoyed @nbodment, tHeespsbdlriengishd of bitake with the
braki ng force. OTHER EXAMPLE EMBODI MENTS [00102]
secolRKBARING feftb eedwany dfaped O@LG3]e hnhé hroadbrake FRIEEMNE
enbodi nent , tenS|on to be applied to the fishing line

Howb%rcﬁ@@'ﬁéb Raseduen bheal-olat LOReLQOhE Yrain ﬁ‘ﬁce for a
wever, tension may be directly detec

pred@[g&@ancg&“?iocgtgﬁﬁ Eg rpr‘Ir’er n‘%ﬁgl ﬁn@%o%of‘g%m%%gﬁg%m%m

d | th | brak
accof A 7 BF Vb SRS (RS B0y Yponer goner ati on.

However he spgqol ke unit may have any
Kml@@nfﬂd@ﬁﬁé?%ﬁ“&%“ﬁ% ?as it is electrically

control | able unit. For exanple, the spool 33 brake

[00109i t Inshe ahoveorantignedemberdiment shospaphik sawsed éo Brakg by the first
brake pad against a drumor a disk by neans of an

and ebewt brakaptogesomnt r dihk disktebraiot pratessing [ OO TGjrddxapike the
enbodi nent (c) [00107] In the above-nenti oned

spoot Wit@ dbaamit,brillify fReQland sheCRUSRIbtRe Proak®ing it boifiyired to

second braking force gradually danped over tine in the
brak& 8ERH0 1Rk K BhNeRGAR8kiAY force.  However, the present invention is not
limited to this. The spool may be caused to brake only by the second brake
processing.
[00110] Example embodiment (e)
[00111] Inthe above-mentioned embodiment, the electrically controllable spool
brake mechanism 25 brakes the spool with the combination of the first and second
braking force. However, the present invention is not limited to this.
[00112] For example, as illustrated in Fig. 7, a spool brake unit 140 (an example of
second spool brake portion) may be mounted to a side plate 109 and a flange portion
112a of the spool 112 on the hand 2 attachment side. Here, the spool brake unit 140 is

a mechanical centrifugal brake typed unit with use of the centrifugal force. The spool

112 may be caused to brake by the spool brake unit 140 and a spool brake unit 40 (an
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However, the spool may be caused to brake with
constant second braking force for a predeterm ned
period of time. Also, the second braking force may be
danped in accordance with the square of the rotation
velocity. [00108] Exanple enbodi ment (d) [00109] In

o R G  bBE P S T
o o B oo Ll o 1 58 S SORSEIATS: coae

brake processing is confi gured to brake the spool
of intgrallychiatige mithshaknaey 11 dr cBhe bigkpdeim 16his I}@‘P%@h’p the side
invention is not l|imted to this. The spool may be
@a&d@@seahebn&ndkﬁnmanruydbhdﬁgscanwmmhahbmdppb&eésﬂmghmﬁ
[00110] Exanpl e enbodi nent (e) [00111] In the

161, abineebrardhoonesl eahbei et matd@nedog alithi thablake drum 162, The
control | abl e spool brake nmechani sm 25 brakes the

brak@ BRRL 19 bR h&eEP Matdignonfe.d hex)f ddppld 20/le SRARNTIOD.

braki ng force. However, the present invention is not

The !I)ﬂré]aﬂ%:%;}gc%s 481 tafy &8&‘%19 flz%llai%()ﬁﬁgmpg "Lhéa@nlié Lﬁh?fsrﬁbﬁd The

e unit
. .Sec oI br PNt nDun
guzd%%ﬁp q4§8gr raoun%?tf d 6§trr%cliegﬁf¥or€% ﬁ%gugar (%)?U%kma'
on the h d 2 att e Her e, 0 e
The fgppting by p%mﬁaiﬁﬁws?laﬁea wﬂgusrlpﬁ?raigl f’%eﬁ%ﬁw
with use of the centrifugal force. The spool 112
shafiy@0cxits & aredsteppingrd cpyplingenetped(e-br aﬁ@‘rqﬁwwtcomlmgand%en the
spool brake unit 40 (an 34 exanple of a first spoo
brakpsladce 1pdrnd the)spodind 2gpmtd, ther eekerifugaltioncads genskaietbs Thus, the
plurality of (e.g., six) brake shoes 161 and a brake

brakihipuhnd6is 1 nible dohakewithaesbrikd dame [ 6apabltieis thé spool brake unit
integrally rotating with the spool 112. The brake drum

140 B:88ed Be BROHIN €8 Wi Q: th Er bei&kingdfoddcedebBRAsing e phypakeontto Yhe

is arranged on the outer peripheral side o? the brake
squaid\¥&8e rotation velocity of the spool 112.
[00113]  Also, configurations of the spool brake unit 40 and the spool control unit 42
in the example embodiment (e) are almost the same as those of the above-mentioned
embodiment. However, in the example embodiment (e), the spool control unit 42
controls the spool brake unit 40 only when the detected tension becomes equal to or less
than the reference tension, and thus the spool 112 is caused to brake with the second
braking force. In other words, in the example embodiment (e}, the spool 112 is
constantly caused to brake by the spool brake unit 140 during casting, and the spool 112
is caused to brake by applying the second braking force only when the detected tension

becomes equal to or less than the reference tension.  Also, the second braking force

applied under the control of the spool brake unit 42 may be the same as or different
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161. The brake shoes 161 are allowed to nmake cont act
with the brake drum 162. The brake shoes 161 are
nounted to a plurality of (e.g., six) stepped guide
shafts 140b. The brake shoes 161 are capabl e of
radi al ly noving al ong the guide shafts 140b. The

: i.de..shaf t ; d t N g
oS5 RO ST RS 5 BOIRBEH Wi LR P
ti 140a is fixed tpo th t i ph I f

oy BVSHEILEAOR | S ARl ol QURL T phersl surface

met hod (e.g.,. a serration coupling). Wen the brake
[001 §Hoe dxpmpleagmbedimetdfol 112 rotate, the centrifugal
force is generated. Thus, the braking shoes 161 nake
[001 %It de thambone-niratippedanipdivents 2 plurality tof geferenee Bpeigns may
brake unit 140 brakes the spool 112 with the first
be selpdepeind mgfcor cpluchdicy edSishigrakimgdbmparti on to the square
of the rotation velocity of the spool 112. [00113]
Al so, confi gur atGENERAL INEERRROTAlNI@Ke unit 40 and
the spool control unit 42 in the exanple enbodi nent

[001(6) A Gsl HRSh, hO®IRANRe BftedtRgRefths HoPward, rearward, above,
above-mentioned enbodi rent. However, in the exanple

dowmg%émgﬁl }(o%?(z’on{ah %e%%dnﬁ?é}ﬁ&ﬁﬁéﬁ’ %&ﬁg&ll é‘ganaftgg&rs%jnﬁar

t he spool brake unit e det e tension

. hec s equal to or.less han .t he referencg tension,

direcRie R NS o et Sraops ofafbate Faim St et Ra?

. second braking force. In other rds, in the exanple

inveRliffo di/HSATIIREY:, hesederdin Bt Uiz g dex §@g%?€fﬁpef&%gr@"§e%

~ brake by the spool brake unit 140 during casting, and |

inventim, shoodd ba Igerpraieciglpdivg te o dpyiakequppesippityy thegpregsat invention.
second braking force only when the detected tension

[001b@L orEe teou Sbortfigurd” he ssedt eagin th descebe r enmpot@ngicotion or
Al so, the second braking force applied under the

part 6DNHEGEe BtludBEhERRBle Atk solwhie 142 inBynshectkhand/are as
or different 35 fromthat in the above-nentioned

progPiFRad) IRy JIRihXRR Rinclibe second braking force may
be applied only in a predeterm ned period of tine.

[OOI[IQPllﬂ'le t%@éﬁprmnﬁqﬁtdehﬁl&tives, as used herein, are intended to be

open ended terms that specify the presence of the stated features, elements, components,
groups, integers, and/or steps, but do not exclude the presence of other unstated features,
elements, components, groups, integers and/or steps. The foregoing also applied to

words having similar meanings such as the terms, “including,” “having,” and their

3P 0L LA R4

derivatives. Also, the term “part,” section,” “portion,” “member,” or “element” when

used in the singular can have the dual meaning of a single part or a plurality of parts.
[00119]  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.
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[00115] In the above-nentioned enbodi nent, a plurality
of reference tensions nmay be set depending on a
plurality of first braking forces. GENERAL

| NTERPRETATI ON [ 00116] A used herein, the follow ng
directional terns "forward, rearward, above,

[001 G W& ith oﬁ’i LGB emBOihfe &tk%lve bP& QWsand fiLangy ﬁ{c esent
f"? i P 2\

ny ot her S|rn directional terns re er

mventlon 1}% i bgla gar%.ntcb ose sﬁilig fh% aﬁqﬁese ?dvglrcr&?u}ggﬁat various

presen I on ccor

utili,zed Lo descri cts of esent
chan gw&ﬁmﬂﬁﬁcaéwaaﬁ@ SRt BapRer e GrBETUE TPE e detped the
equi pped with the present invention. H£00117] The term
mventiogsidglipetn the am@éaedn@m% trairhearore pbe fotegping deseriptions
portion or part of a device includes hardware and/or
of the emboginentshstonidmgdo rﬁlstft prgedné thvghidgoare ppeodedfomeldnsirgtion only,
carry out the desired function. [00118] The term
and et derphe pumpgic afidniting thkenvestidnvasgiefiasd big &t dppewded, clams and
intended to be open ended terns that specify the
theirRfgisgieeR. offhid)ehsdcabedf theahwenesn i@ Mgiited, to ClogiodIesets,
groups, integers, and/or steps, but do not exclude the
embdlisegmce of other unstated features, elenents,
conponents, groups, integers and/or steps. The
foregoing also applied to words having simlar

nmeani ngs such as the terns, "including,"” "having," and
their derivatives. Also, the term"part," section,”
"portion,"” "nmenber," or "elenent" when wused in the

si ngul ar can have the dual neaning of a single part or
a plurality of parts. [00119] The terns of degree
such as "substantially", "about"” and "approxi mately"
as used herein nean a reasonabl e anount of deviation
of the nodified termsuch that the end result is not
significantly changed. 36 [00120] Wile only sel ected
enbodi nents have been chosen to illustrate the present
invention, it will be apparent to those skilled in the
art fromthis disclosure that various
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changes and nodi fications can be nmade herein w thout
departing fromthe scope of the invention as defined
in the appended clains. Furthernore, the foregoing
descriptions of the enbodi nents according to the
“ﬂmtﬁﬂ%ﬁﬁ@ﬁ d.nvention are provided for illustration only,
not ‘For the purpose of limting the invention as
defined by the appended clainms and their equivalents.

Thus, t.he scope o he i nvention s not |limted to the
L apsepolsake %ar%&drfﬁé{% beaging el conldsurpd fokgake g spop! that is
rotatalﬁ@%%un?é'datg% rgﬁ\ﬁ'nﬁeang rrﬁnégd&% whﬁ@%'ﬁ@ﬁﬁ%%ﬁ!: %HE 't @lher
brake a spool I's rotatably unt e

anﬁcaﬁuraﬁNﬁcaPWAMQﬂ@(k@mﬁpﬁﬂpamﬁgshrng l'ine around the
periphery surface thereof, the spool brake device

1 : i
CRIBI By nse 8oy R P IS R DGR VARl
spool;br aki ng force setting el ement being configured to set
first braking force; a tension setting el enment being

CORBHATH 0,561 SIS SPSE o 003| F BLLEPBLRD

be applied to the fishing line;, a second braking
f sl seiting glescahbeing ben rzglr@btr@fsr:gmreé@ren@ teesiorsecond
braking force by multiplying the first braking force

bY tsRh MR BENMhREBeSTRhE cbBTLAT to AR AR 5})&)&1@ to the
conmponent being configured to control the spool

fishingsingier with the first brake force at the start of
br aki ng, the spool control conponent bei ng configured

t

73R8 ol Yy anatlng MK SERIStIY b OSSR Ane
ﬂnceuﬁmmﬁqﬂyngﬁenbermbhe@ﬁmeebgaakak&mmnmﬁasﬁeﬁhﬂn,mhb

reference tension after the start of braking.

a spool control component being configured to control the spool brake member
with the first brake force at the start of braking, the spool control component being
configured to control the spool brake member with the second braking force when
tension detected by the tension detection member becomes equal to or less than the

reference tension after the start of braking.

2. The spool brake device according to claim 1, further comprising
a timer configured to start counting when the detected tension becomes equal to

or less than the reference tension.

3. The spool brake device of a dual-bearing reel according to claim 2, wherein the
spool control component is configured to control the spool brake member with the second

braking force when the timer finishes counting.

4. The spool brake device according to claim 3, wherein after casting a first timer

value counted by the timer is less than subsequent timer values counted by the timer.
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2. The spool brake device according to claim1,
further conprising a tinmer configured to start
counting when the detected tension beconmes equal to

or less than the reference tension. 3. The spool brake
device of a dual -bearing reel according to claim 2,

reinth spool coptr ol o_e t is configured to
. Cofft ! bige 4PUET H45PERRS ResBEY PP eRBPSENG
braki ng force when the tinmer finishes counting. 4. The
spdahpinpaite setev pertdndeirg dogfipored t@bant@nportialagiph@fates s

~casting a first timer value counted by the tiner is
ﬁwseggéé”gﬁ%&‘gﬂbsequent ti mer val ues counted by the

timer. 38 5. The spool brake device according to
claim2, further conprising a danping rate setting
0. p6h¢ﬂﬁm1b@kngeﬁgmﬁmguﬁmguxdmﬁmﬁ,m@npmrameﬂaﬂmbn@drate
0 force. 6. The spool brak
compelisy s dOAEEBIUI A RS BT S5CRRY Biak{lsgPER AT HRa b rae in
accordaRfd #h tinkOOMRREPLCd ﬁae@@}mz@e&rﬁﬂsﬁ@ cb&gipe the second
braking force at the set danping rate in  accordance

with time to be el apsed after the timer flnlshes

7. Rk o IEs SRR LREG ST B E R BR:  on

menber configured to detect rotational velocity of the
spuebcity @stecTive nspolodr chngeedeviaet oftatiombiatietibast thg spool.
reel according to claim?7, wherein the spool contro
conmponent is configured to reduce the first braking

8. T DrEgdoNbHRBHINIES bONduaMblridEbICLc 81D tolchBmI O bl PN Be
vel ocity detected by the velocity detection nember. O.

spool quigrod pesppotsnhisconBgired laredoraibn girst draling ford; inwhajuertion
‘ I can ur to red
with r%cﬁtgtl?c’xp Sp{he?&g{(&%l v?i%é’g@;&’{lﬁ&%dr { retvlej)oc Y ge?:ﬁtéorglalﬁgnﬁgr of
t he detected rotatlonal veI00|ty 10. The spool brake
devi ce according to claim9, wherein the spool contro
9. The spool brake device according to claim 8, wherein the spool control
component is configured to reduce the first braking force in proportion to the square of

the detected rotational velocity.

10.  The spool brake device according to claim 9, wherein the spool control
component is configured to reduce the reference tension in conjunction with reduction of

the detected rotational velocity.

11. The spool brake device according to claim 1, wherein the spool control
component is configured to start controiling the spool brake member when the detected

tension becomes equal to or less than a predetermined value.

12, The spool brake device according to claim 1, wherein the first braking force
setting clement and the second braking force setting element are capable of setting a
plurality of first braking forces and a plurality of second breaking forces, respectively, the
plurality of first braking forces being different from each other, the plurality of second

braking forces being different from each other.
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conmponent is configured to reduce the reference
tension in conjunction with reduction of the detected
rotational velocity. 11. The spool brake device
according to claim1, wherein the spool contro
conponent is configured to start controlling the spoo
brake ber when t he. detected  tension becones equa
13, BhopERERT MRt el VT COBTSThe. spa
brake device according to claim1, wherein the first
ba Bdeking fhrecelectset pdrtign Béiegenifiguineal tohelcseaand ablakiingf

force setting elenent are capabl e _of setting a
combipghfng forpd hpy el e ey itﬁap@eﬁeégf e g%@tkm 2 PEICH £y gpe of

the pLEAHOA Qi@ Mohd pFGes. Tespectively, the plurality
of first braking forces being different from each

other, the plurality of second braking forces being

di.ffere rom.each ot her. .39 13. ,The oo) brake .
14 S0 S0 lhakt EEGodb s et v IRl R hgion
settinddl@kbiiGs EQBR oFQEERE h PlurPIK lif odteRBEO@n & 6RS ae%uﬁ&eié bA the
sel ect one of a plurality of conbinations fornmed by

pluraligeplelenst brgkiogdowses.-t he plurality of first braking forces
and one of the plurality of second braking forces,
14. The spool brake device according to claim 12,

15.  wAgpeslbrilaldvaleranioel-beriap ol ool dur@btotdr8iteNipooBthat is
capabl e of setting a plurality of reference tensions
rotatabiy gEngieddo ameq! mait apd avangedyo yiind g fighing Hak pioynd Grequesiphery

surfacg ey DL SROGaoPHAKE dRKL E6indlisifyy dual - bearing 1 cel

configured t ke a spo at is rotatably nounted
to a reel unit and arranged to wind a fishing |ine

at B apaoh brake mqprher Peing gpplagiaed tndrak thespeol spdiod fitst ake
brakinggﬁl;cg gn 8&@8{%&@ &gﬁqer%{aﬁ'gﬁ ?Eib %ﬁp@\#{z %? gllé%pgglnb er being

ure rst braking
force in conjunction with rotation per unit tinme of

t heecoapdeool brake omebes poiok chrfaguacdrioniveke theispepl with
e].ectri.geﬁf}té&yr%ﬁgblg gec%%g %?aktilllqgefé e?m W th

a tension setting element being configured to set reference tension;

a tension detection member being configured to detect tension to be applied to the

fishing line;

a second braking force setting element being configured to set a second braking
force generated by multiplying the first braking force by a predetermined scale factor;

and

a spool control component being configured to control the second spool brake
memnber with the second brake force when tension detected by the tension detection

member becomes equal to or less than the reference tension.
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electrically-controll able second braking force; a
tensi on setting el ement being configured to set
reference tension; a tension detection nmenber being
configured to detect tension to be applied to the
fishing Iine; a second braking force setting elenent
belng conflgured to set a second braking

16, gEhferhepbbraks deviee agspyiimgotahams § 5 wcmramerfgstfw%féwﬁgﬁ a
mcmb@xr iRAgh&r mxgﬁgslﬁ)%aalng fa 28 Qfrum %@%ré’kcs%ﬁg? hcaﬁg Rl a‘ﬂl
onponent being configured t0 contro s 00

mtegrzﬁlya‘m@tmganthahe wpctol, thdﬂ‘erake slarechdirgpdepablo e eadv%i@mbvany on
detected by th si on .det ect | menber

outwaldeqs og erbbuel Ra B GearatedteaCRBRS Poive SHopla e brake

drum D€ §PAQLA Bh ﬂ{‘eﬁblﬁé\ﬁeﬁﬁh@ﬁp@ﬁ@éﬂﬂe bRkEkRb I 1Re re\é'h&ﬁ? el
t he flrst sg brake menber includes a brake shoé

brake dinieh beitg edpablgral maktl‘r!ﬁcd@t@kmtbhkﬁeblbbq: sipecapabl e of
integrally rotating with the spool, the brake shoe
bei ng capable of radially noving outmard by neans of
centrifugal force to be generated by rotation of the
spool, the brake drum being arranged on the outer
peri pheral side of the brake shoe in the reel unit,
the brake drum bei ng capabl e of making contact with
the brake shoe. 41
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