SPOOL BRAKI NG DEVI CE FOR DUAL- BEARI NG REEL CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] This application clains priority to Japanese Patent
Application Nos. 2005- 010201 and 2005-053579. The entire discl osure of
Japanese Patent Application Nos. 5 2005-010201 and 2005- 053579 is hereby

i ncorporated herein by reference. BACKGROUND OF THE | NVENTI ON Fi el d of the
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this spool braking devi ceBACE&ROUOID OFAKEE DMVENTdONa plural ity of magnets,
ils and a switch el ement or mcroprocessor. The magnets

a pluralj ' 0
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devi ce, thanéragnets are arranged around the outside circunference of the

spool shaft on the outside of the spool and the coils are arranged 25
radi al | yBstkgiounddnformatiemd faces thereof face toward the

radi al ly r ) rfa of magnet s. en the coil s ,are
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around an outside circumference of a spool shaft on an outside of the spool. The coils are

arranged radially such that the end faces thereof face toward the radially-outward-facing
20  sides of the magnets. The spool control unit is configured to identify a peak time during
which the spool rotates at a maximum rotational velocity and control the spool brake unit
based on the identified peak time.
[0005] In this spool braking device, the magnets are arranged around the outside
circumference of the spool shaft on the outside of the spool and the coils are arranged
25  radially such that the end faces thereof face toward the radially-outward-facing surfaces of
the magnets. When the coils are arranged in a radial pattern, the dimension of each coil in
the axial direction of the spool is not particularly large. However, the radial arrangement
of the coils causes the surface area of coils in a plane perpendicular to the spool shaft to be
large and, thus, causes a dimension of the reel body along a diameter of the spool shaft to
30 be large, thereby increasing the size of the dual-bearing reel.
[0006] In a spool brake device presented in Japanese Laid-Open Patent Publication No.
2000-217478, a spool brake unit has a plurality of magnets, a plurality of coils and a




2000- 217478, a spool brake unit has a plurality of nmagnets, a plurality of
coils and a -1 switch elenent. The magnets are fixed to an internal
circunferential surface of a tubular bobbin trunk of a spool. The spool is
mounted in a freely rotatable manner on a spool shaft. The coils are
nmounted to the spool shaft so as to be spaced fromone another along a
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br aki,pg Vi escri i n nese._ Laids Onen Patent Publication No.
11- 3:1»@432&0?-!%%\%@%%q?ﬁﬁ?gﬂresn&‘]l%gﬁbap PRI ?%@P?‘ng real having a spool that

has a smi@do7qi an®ttkis shodl brekind@biid) tHemdddhetsars feMlged bakie iHridal t hat is
arranged | nside the tubul ar bobbin trunk of the spool cannot be_ used

because tCHeyBicracs gf thedylpylarchobhin tapkandithe eails argjaranged apBisisppelshalt g ¢ .

Thus, i , i i t he
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dual -bearing reel increases. 25 [ 8] In view of the above, it w be
appar ent heving hspeoldhdt beed sinallidirneiert tubularhobbimstrundi, 8 spad braketunittthat beer e

i st d f.or. i ki ng, device that limts th
hor ease e Eiaf e HREpEARRE T RO o % depShreabibPRg i ce i s
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inthe art as well as other needs, which will becone aﬁ)garent to those
ski | PBd imst hearganged pp phe oHtsdeipktbp seent én the manner of the spool braking device

described in Japanese Laid-Open Patent Publication No. 11-332436. When the spool
braking unit is arranged on the outside of the spool due to the tubular bobbin trunk being
small, the dimension of the reel body along the axial direction of the spool becomes large
and, again, the size of the dual-bearing rcel increases.

25  [0008] In view of the above, it will be apparent to those skilled in the art from this
disclosure that there exists a need for an improved spool braking device that limits the
ncrease 1n size of the dual-bearing reel when the spool braking device is arranged on the
outside of the spool. 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.

30 SUMMARY OF THE INVENTION




30 SUMVARY OF THE | NVENTI ON [ 0009] The object of the present invention is
to provide a spool braking device for a dual-bearing reel that can '
suppress the increase in the size of the reel that occurs when the spool
braki ng device is arranged on the outside of the spool. [0010] A spool

braki ng device for a. dual-bearing reel in accaordance with a first aspect 5
of the pt¥¥eht iTheebischal the presgrbynveation it tojpreyideiaapopl BiskiIe dsVER AN unit, a
switch e - ' ' i ol

devi co. - T Rerinrep PR daBOnfi Bl AL A RO, (e AR o SOAR w2 o
br aki ng spuiol bisgkolgulteseds arodnged vh tHe autgilasixhe spoodf nmagnets and a plurality

of coils magnets. are arranged along a rotational direction wth
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rotate together with the spool. The coils have en aces that are arranged

to face eastingetafealstectihg tbrdce, ahdp spddieontoslldevize.e The spuokbtakthgiunitseri es to
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coil sequence. The casting state 15 detecting device is configured to

det ect awethsiteingting pelatitiosh dhepots atsamangdd tddeispaced epart ingaeizymferentiait r ol an
on/off s S_0 Wi el ene bas on.the casti state.. [0011]
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di r ect i ovoibfhaveehd figeothtit irbarrfidgetitd Gack iaRle fAEUUS, thd forl ITHRIcBDs ddene i s

di spensed from the spool. Wen the spool rotates, the coils cross through
the magn&RiEcles Hbierish tq frme conssangneg Fadvaizhe ¢qils hagp grinding diamstes hat
gener at e§ 18)o8F 5L Gl B A6 [ - Ol electric
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br aki ng Théewsgodemerithie cameotefl tsbeth endd oftthe csilhsdgabneel e ohsting stacnt r ol | ed by

t he ool, contropl. devic i n accordance with e casting. state detected by
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spool  vapbputldl thREn®Sinl M fr bk Bf?ae%mh ei%h@@ H&e&'ﬁ?tthe dab¥nlstatend faces

of the coils are arranged so as to face a side face of the rotor.
Consequetly] i tWith this spooh brakingdeyiceowhen thegeertdasts,gbé bohrdatemigreet i ¢ pol es

i nside the_spool.. Eor e he .rotaor n be arranged.qn the outside
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di amet er Wientth@spol totatks thordddig erdsh 8ftolidhethéxiaghet Al Bf fide@ASagRg BoANY t he
center axis) of the coils, the dinension of the spool in the direction

al ong0 t hehegator and Higicoil Bgneratss plecthigie When dhmpviteh eleveendisiwmsidon, tha whi ch a
conventi gpali. %@ééf E&legﬁé/ci l%?thie Toil ris%o%@erted into heat and consumed, thereby braking
the spool. The on/off state of the switch element is controlled by the spool control device
in accordance with the casting state detected by the casting state detecting device. Thus,
the braking force applied to the spool varies during casting. In this spool braking unit, the
25  end faces of the coils are arranged so as to face a side face of the rotor. Consequently, it is
not necessary to arrange the coils and magnetic poles inside the spool. For example, the
rotor can be arranged on the outside surface of a flange part of the spool. Furthermore,
since the winding diameter of the coils is larger than the axial length (dimension along the
center axis) of the coils, the dimension of the spool in the direction along the center axis
30  canbe made the same as the dimension in which a conventional braking device is stored
even if the coils are arranged, for example, such that they face a flange part of the spool.

Since the end faces of the coils are arranged to face toward a side face of the rotor, the




even if the coils are arranged, for exanple, such that they face a flange
part of the spool. Since the end faces of the coils are arranged to face
toward a side face of the rotor, the -3 increase in the dianetric dinension
of the spool is suppressed even if the spool braking unit i s arranged on
the outside of the spool. Since the coils with the axial length that is
smal | er TIERSE methwiwm% dmeneioe pT tiesporlds supprrssedrvee ddhe prpof hraking a

| ength of,f l;ﬁl@ 2 iy sl'S
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invention, wherein the casting state detecting dev has a tensile force
det ect i ngﬂmdmﬂl@md&depgﬂuﬁeﬂoal@s gippesteda tensile force acting on a
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[ 001 is,S . ak since the dinension, of each coil

al ondp t 90} ch BRI reR IS » A pSatigreel e Eo PR WOGRID coi |
is '/a opf i:h%zr?es@ﬁt ih{EtidRNd MURicaMsediRg if iRRESTd Rbedt B?ﬂﬁ:czﬂréseni 1n€entlohhe
length of a diagonal of the coil, the coil surface area i's made |arge

even i f wheregythegbils merpundiis thetsbapesiof favalcemigretlion anpspiirallp] th thostuaser | ar ge.

ffi Ki f t d .wh
the 1 nor Bt Y ol Raherlsh %o bh o TEe udR it SnF PPl PSR She
di rect i othepd-béthee B ﬁfcuﬁiﬂal‘én@zﬂ dirderidi) ®ech of HAULEL ishonaeRted BidkihAdhgevi ce

for a dual -bearing reel jn accordance with a fourth
20  dimension thereof in a direction parallel to the center axis is equal to or less than % of a

_|
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diagonal dimension thereof that correspond to the maximum winding diameters thereof.
[0015] With this spool braking device, since the dimension of each coil along the
direction of the center axis, i.e., the full length of the coil, is % or less of the maximum
winding diameter of the coil, i.e., the length of a diagonal of the coil, the coil surface area
25  is made large even if the overall length is short by making the winding diameter large. As
a result, a sufficient braking force is maintained while suppressing the increase in the
dimension of the reel that is oriented along the direction of the center axis of the spool.
[0016] A spool braking device for a dual-bearing reel in accordance with a fourth
aspect of the present invention is a device as recited in any one of the first through third
30  aspects of the present invention, wherein the magnets are fixed to a flange part of the spool
and arranged along a rotational direction centered on the center axis of the spool such that

the polarities thereof differ in an alternating fashion.




aspect of the present invention is a device as recited in any one of the
first through third 30 aspects of the present invention, wherein the
magnets are fixed to a flange part of the spool and arranged along a
rotational direction centered on the center axis of the spool such that

t he pol ar s thereof d|ffer in an alternating fashion. -4 [0017] Wth
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present invention i's a device as T aspect 0 pr esent
I nvent i onf d&fectivesnsilationtietvesendhe ¢oilsaad the arcmt\haaﬂdas fesllua@h MbiengeriEndzer t hat

is arran ubstantla coa aII withre t enter axis of the
spooﬁg gmn%? Sﬁrec‘ﬂ?mﬁ?f{ otf'o‘f“lf‘tut} tﬁ%tds mongleg ¢ ﬁ’t’e ahog& BEFUSHS [ 0021]
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of the present mvention is a device as recited in the fifth aspect of the present invention,

20  wherein the circuit board is a washer-shaped ring member that is arranged substantially
coaxially with respect to the center axis of the spool and has a cut-out portion formed
along a radial direction.
[0021] With this spool braking device, since the circuit board is a washer-shaped ring-
like member and is arranged substantiaily coaxially with respect to the center axis of the

25  spool. The coils are arranged so as to be substantially coaxial with respect to the center
axis of the spool by merely mounting the circuit board to the reel body. Also, since a cut-
out portion is provided in the circuit board, the drive portion of a level wind mechanism
and/or a sound generating mechanism is arranged in the cut-out portion in an overlapping
manner with respect to the circuit board.

30  [0022] A spool braking device for a dual-bearing reel in accordance with a seventh
aspect of the present invention is a device as recited in any one of the first through sixth

aspects of the present invention, wherein the spool control device is configured to




out portion is provided in the circuit board, the drive portion of a |evel
w nd nmechani sm and/or a sound generating nechanismis arranged in the
cut-out portion in an overlapping manner with respect to the circuit
board. 30 [0022] A spool braking device for a dual-bearing reel in
accordance with a seilﬁgth aspect aof the present inventjion is a device as
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annexed giulbliig Wiieis haseRdRnahebiado oPheaghad ypmtasel the present
I OF THE DRAW N [

i nvention. BRI EF DESCRI PT _ 0026] Referring now to the
at t ached [#2ahi ngbheghprthother ehjects deatures, asireicts andiagvanddges df thelpossemte: [ 0027]

Zi gure 1l RnfoPRiiPR&sHe Wpitefito Hosd sBifiRd iPE2%H bt 8 ol g Reafidy! PPEd Wi th
description, which, taken in conjunction with the annexed drawings, discloses preferred
20  embodiments of the present invention.
BRIEF DESCRIPTION OF THE DRAWINGS
[0026] Referring now to the attached drawings which form a part of this original
disclosure:
[0027] Figure 1 is a perspective view of a dual-bearing reel that is equipped with a
25  spool braking device in accordance with a first embodiment of the present invention;
[0028] Figure 2 is a cross-sectional view of the dual-bearing reel with the spool
braking device illustrated in Figure 1 in accordance with the first embodiment of the
| present invention;
[0029] Figure 3 is a side view of a left side of the dual-bearing reel illustrated in

30  Figure 1 in accordance with the first embodiment of the present invention;




25 spool braking device in accordance with a first enbodi ment of the
present invention; [0028] Figure 2 is a cross-sectional view of the

dual -bearing reel with the spool braking device illustrated in Figure 1 in
accordance with the first enbodi nent of the present invention; [0029]
Figure 3 | side view of a left sjde of the dual-bearin reel illustrated
in 30 F{@Pﬁ ﬂ@f&é&%%%&@e&mak W@Sﬂeﬁg@naémamfﬁh%@ua&%e% elesent

i nventi ofeh Q3 lhe@egt'rﬁrpln‘% I'VSIVaHf ﬁ%ﬁrgﬁdacgﬁ‘ﬁﬁﬂcglwﬁf f‘%%ﬁ']}bb@?fgé& ¢y ew of

t he dual -bearing reel en al ongthe section Ilne re 3.in
accordand@pmﬂdnmmeﬂkmrst enbodi nent of the present |nvent|on [ 0031]

Figure 5 cr ectl onal i e of t bear i n cl udi.ng the
spgol [(@I@n aﬁo t‘ﬁ%c’éoé%ts‘i’%‘ﬁn Vﬁ%wv?@e ai:'?ej‘%}P%“iF P’Fﬁ‘&h’&%ﬁﬁa’?ﬁ% with
the f35rstakenbedp 'fde’HecﬁHn hﬁeh¢ PHERIRMe 4 MVURBSHAM . V\h@pﬁﬁghrﬁ 'eﬁl‘%@mfén’t §f a side

view of a rotor of the spool braki'ng device on a spool of the dual-bearing
reel ill ﬂ@tnr@ﬁeetjmwmtﬂngure | in accordance with the first enbodinent of the

t 7 t 1ol d f th
boor br KBEAD " odiewd Bt P SR ' Mg oG srbBlbrRine e ol Pt EE Bl o 3 4
accor danggalWebing el ifilubtedte EMIALIrERMH aBdorlidiRe REBIBO first bA¥SA e f th9034]

Figure 8 is a graph show ng a change in a duty ratio of braking patterns
during B@é?ﬂfb‘?@ﬁlﬁg control processing |an enented by the spool braking

devi rese
mveldi oftP3Bosanee ¥ olfurdl MR il o WRARp M e B AR
execut edbmmntgheelsmmiatddriﬁlﬁigm@ 1 deadcortahey witl‘ﬂﬂlecﬁtaﬂ mﬁﬁ)ﬂhhﬁg of @ predehtist r at ed
in Figure | n accordance with the first enbodi nent of the present
i nvent i oHWe{’1 36] Figure 10 is an enlarged plan view of a display unit of
t he spoo Ki i
Figure | t(l)dr?ﬁgccg? n\gelg\%g{aéﬁ h@&ﬁg:ﬁgﬁh e%)m%%?rﬂéy plo ()(?%lllldd‘gjpdéi Z&segl%:dﬁ n%/enti on;
and [ OOSE’f}cthrgungcqrﬂrql sragessimaimplanerdéd by the spodd ibekking dewicgttinbhedvedanicag r eel
[ evice in accordance with a second

g?ﬂlzj)lo WEWI‘ (5? fﬁ&e‘gﬁ%@%{“a ﬁggﬁﬁeﬁ?}%m"ep%%m Figure 12 is a side view of a

rotor of gad:f,s ] SPAQEuRRaK b TG weBMt sﬁh@@oﬁtrarb%e}aueﬁs &surédb iRl spQ@laJrhlﬂﬂ reel
illustrated 1n Figure 1 in accordance with the third enbodi nment of %
device for the dual-bearing reel illustrated in Figure 1 in accordance with the first

embodiment of the present invention;
[0036]  Figure 10 is an enlarged plan view of a display unit of the spool braking device
20  for the dual-bearing reel illustrated in Figure 1 in accordance with the first embodiment of
the present invention; and
[0037]  Figure 11 is a side view of a left side of a dual-bearing reel equipped with a
spool braking device in accordance with a second embodiment of the present invention.
[0038]  Figure 12 is a side view of a rotor of the spool braking device on a spool of the
25  dual-bearing reel illustrated in Figure 1 in accordance with the third embodiment of the
present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0039] Selected embodiments of the present invention will now be explained with
reference to the drawings. It will be apparent to those skilled in the art from this
30  disclosure that the following descriptions of the embodiments of the present invention are
provided for 1llustration only and not for the purpose of limiting the invention as defined

by the appended claims and their equivalents.




present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 0039] Sel ected enbodi nents of the present invention will now be expl ai ned
with reference to the drawings. It will be apparent to those skilled in
the art fromthis 30 disclosure that the follow ng descriptions of the
enbodi ments of the present invention are provided for illustration only

and not {¥0] he Raferpng anibally forfigurad, @ﬁ@alrbmngregwsaﬁus@@ﬁdmaccowncme
ded Ref 1
apbendedssl s MR R L RN BEAT SR, 2

enbodi nentediin-tihel puad et capm%rtiﬂc@ﬂym‘grlapplduﬁhatagaoo ﬁ@terresf nunSber 5@linexanpl e,
a nedi ugy si zed round reel c@gabl e of ca i ng apprOX| mat el y 300 neters of

nunber 5dtametRE 1s hoahRSEP mms anggheut 30 By shing 1w (khe sual-bearipgepel f i shing
| d nbly 2
alngea st ar ﬂgﬁé ap%%%}gl :‘ﬁ%ﬁ% aﬁ%@e#ﬂ?%%a Sﬁ?hr ??’a)r'\iﬂhjg a@c#@%&g#qgﬁ ?et heyr eel

body 1. mmgtlzmn achidegpf3hé &ebbddgﬂgéﬂne@ltarair@ Kyc3 aﬂﬁngdﬁ&)ﬂwmdd: ef thahaeikdl y 2
1. This dual-bearjing reel .is not provided with a

t th bod
lovel  wATGMAB RIS Shihered be YASTQW&B?:{PW%‘W&HOIP ideg wifhhalevgle] pody 1

i ncl udes“gngﬁgcﬁgggﬁ{_l ng leg 4, a 10 frame 5 and first and second covers 6
and 7. The first and second covers 6 and 7 cover sides of the frame 5. The
rod noun{®4gd] | e Astshomaih &Fsgurésel arekl, thokypl Hodyd ineludesuntoddndumtiag ldg 4 ki ng rod

f.ra ftadrl t sid tes8an 9 and a, plurality of
connklt i RGeS o seorBf SakerP el 7 4B iCaR SHEM GPYCTRREd T GRS si o
pl ates 881@95101’5&6 ﬁﬁﬂl@t5h%€ B hRihiinglek 3 eﬁ'aﬂ'éﬁ fieZeel BodP T RAPE mBuARAR A Ng pl ate
16 is mounted to the second 15 cover 7. The mechani sm nmounting plate 16 is

ar r anged figlyng sed R\ s"ﬁ@&é@l@eﬁhﬂéé@ﬁmﬂghfé@dmﬁtg% aelP endgppiraliteolié and t he

second c [ r. ra 5 is made
by die C&YI?{ Ctzr.lgt ]Sf)lﬁmﬁ‘gérgég?fglO\é%\l}ggﬂgﬂ}mg?"%ggjg%%@%q%g@ S“#d’l?‘ne% a% eet netal.
The. | ef t tcigaﬂlef | Réferrizigde Fiduad 2.5 Bectadisth Mbdntingeplate 164s moweted fo the eecdadh
circular when viewed from a S|de Qutside circunferential surfaces of the

| ef t }AndPYHHt 2O %Ch@lwﬁ%uegamp Y igaranged o ifors a grage betwyegn the £ or

exanpl e, n{é@ﬁm *N “ﬁ{ 1% { A3l SE cover 7

and the nec angl?lgmom)u te g %ﬁetﬂé%eggﬁé%vg%??%rusﬁe@%s uc owﬁlﬁafaﬁg&%brt i on of

t he circ{0W@2] shapfe frime émfmpdenﬁymele&timgdn‘hé ksconditovar d inimade by pwoed from a
forming sheet metal. The left and right side plates 8 and 9 and the first cover 6 are each

circular when viewed from a side. Qutside circumferential surfaces of the left and right
20  side plates 8 and 9 and the first cover 6 are, for example, machined using a lathe or other
tool.
[0043] The second cover 7 and the mechanism mounting plate 16 are configured such
that a portion of the circular shape thereof protrudes radially outward when viewed from a
side. The second cover 7 also bulges axially outward at a region centered where a handle
25  shaft 30 is mounted. A spool 12 for winding the fishing line is mounted in a freely
rotatable manner inside the frame 5 of the reel body 1. The handle assembly 2 is
configured to rotate the spool 12. 7
[0044)] The connecting members 10a, 10b and 10c are shaped to follow the contour of
outside circumferences of the left and right side plates 8 and 9. The connecting members
30 10a, 10b and 10c have a plurality of plate-like members formed integrally and
homogeneously with the left and right side plates 8 and 9. The connecting members 10a,

10b and 10c join the left and right side plates 8 and 9 together at, for example, three




side. The second cover 7 also bulges axially outward at a region centered
where a handl e 25 shaft 30 is nounted. A spool 12 for winding the fishing
line is mounted in a freely rotatable manner inside the frame 5 of the
reel body 1. The handl e assenbly 2 is configured to rotate the spool 12.

[ 0044] The connecting nmenbers 10a, | Ob and 10c are shaped to follow the
cont our &fcatieist 8 figatal petigny arearasd pettionhand %bwean@'tlpngﬁﬁleﬁq!éow htes 8 and

9. The c ' 3 d . r ahil

pi at o- 1 | gec e 188 R B! Gac s pg e M cohmoin B A-El O B R, g
ri ght side fptmédss & iardrad. holligemonn agit,iing diffichie fe Warfdag or dther and 10c j oi n
the left atnd right side pl %tes 8 and 9 together at, for exanple, three -8
| ocat i on€stoRmptigfp accysven Hithe reel kadwlais guiested tora largedoad. | Bwsr portion of

the rgel d@t@ﬂ&gﬁon oﬁhggﬁn&-gg efffcgén]c:g@gusreh gg}?argé ggdﬁs?)tr&%m%d.aﬁﬂe Bugpd the
connecting nmenbers 10a, 10b an c are forned as an Integral, honpbgeneous
uni t, it cirsundfefehiielpdrtiérorofitlar @inngcton ro¢rhisers 10k f16b aad 1 Gmandahokedhandeighn i f
the reel hody 1 js subjected to a |arge |qQad.. Thus, 5 deterjoration of the
wi nd-up & Pétf‘e*r#ci}ldc";ﬂjsé%f%f@l Vb goehy ﬂ@nﬁyaﬁ@@sﬁm@amﬁgﬁ%&?@ﬁ the

ci rcunf eggittch@dr gportions of the connecting nenbers 1Ca, 10b and 10c and the

left and right side plates 8 and 9 are integral with each other and
machi ned[9045] he Bhemed freminiing legg! is Hieed t9 thetconnmpeting BembeOU®] Thieeod od nount i ng

| is fixed h i mber..| Oc. Th . ing leg 4 |
ar T et R A ar BB nprion Fvedr e b R Sl b € es 6
and 9. Thi®9CThisRknieOPbditic s bo BEE@ntdiPosiabi 6f 2 ABEIak bobbiR fruak 1 et tRe bobbi n

trunk 12a of the spool 12. [0046] As shown in Figure 3, the first cover 6
i ncl udesSgedilZcul ar openi ng 6a, an oval opening 6b, a rectangul ar opening

6c, a th dr@g‘gﬁ e C I f 6e . r nber
6f. As sﬂgﬁvﬁ?i n |gu&€qg,Flgﬁégf%§2?&§§§/g¥g %glﬂls%ssag?lgc&?afrgé?rgﬁ%gg;égog e left
si de pl abpering\bh,a redtenguarepdeide Bedibrcaded mEdechd, autaingobe Windpvo e arsl

provided in the first  cover 6 for exposing a braking strength adjusting
knob123. 3 PR SUERDSS §EnAs shemn 1@1%%?@ SIROVE ¢ ISgRteWsteg st tohe1e8i 1 cul ar

openi ng G&@ehPiie @W@'ggﬂgeadé@m b&ﬁg@méa géhf(f)’%/o?%%in Baaﬂfrﬁ%de&'ﬁpm&ﬁfs&angm ar

opening 6¢ is provi I agona ircular 20 opening 6a
f or exposove 6dosgyoking @dkalimpiirdhgth Aesting kneind?il fhe owah dpemiteteisposes a

i oDl oy S G righe LR bar 4060 8o FT LGN 2L 25, & 1 o

knob 82. The rectangular opening 6c¢ is provided diagonalty downward of the circular

20  opening 6a for exposing a spool lock knob 54. The rectangular window 6e exposes a
display surface of a display unit 46. The rectangular window 6e is provided diagonally
upward from the circular opening 6a. The cover member 6fis made of a transparent resin.
The cover member 6f is fixed to the rectangular window 6e. The cover member 6f
protects the diéplay surface of the display unit 46.

25  [0047] As shown in Figure 1, the handle assembly 2 includes a crank arm 2a and a
handle grip 2b. The handle grip 2b is mounted to an end of the crank arm 2a in such a
manner that the handle grip 2b freely rotates about an axis oriented perpendicularly with
respect to the end of the crank arm 2a. The crank arm 2a is mounted in a non-rotatable
manner to a tip of the handle shaft 30. The crank arm 2a is bent at an intermediate

30  location in such a fashion that the handle grip 2b is brought closer to the reel body 1.
[0048] The spool 12 is arranged between the left and right side plates 8 and 9, as
shown in Figure 2. The spool 12 is furnished with the tubular bobbin trunk 12a and left




upward fromthe circular opening 6a. The cover nenber 6f is nade of a
transparent resin. The cover nenber 6f is fixed to the rectangul ar w ndow
6e. The cover nenber 6f protects the display surface of the display unit
46. 25 [0047] As shown in Figure 1, the handle assenbly 2 includes a crank

arm 2a and, a . handl e@rg;'r:i 2h. The handl e griﬁ 2b is mounted to an end of
the cranfabpghtAngep 20d tgen dhe ghiandiright Rangginartyd 2hand, 130 ase fpmedt at es

about - an;fe i AN RESREAGF XA dod itk B SARPRBLISL Bobii uBRE 101 he

crank arm arm’2a |'s nount I'n a non-rota € nanrfer to a
tip of thspéduvelye Astmbl sl 20Tmsses timokglng terider dfshdwpobdl KX, ‘Hie spobleshafddat e 30
| ocati on. ii? ucg_&a f ashi &g th%t the handle grip 2b is brought closer to the
reel bod{® 1*ed ip fieaspierAEIESBYR 122 i s arranged between the left and right
side pla a . %@A@ ' : b S f ' d with
t he tﬁbup?rﬁg oblgliﬁje rfaiﬂ rIl %RF a égg@?ﬂg‘og H{agt %n‘é&iﬁgﬁ?gﬂ’%% %écrlyétgfi and
12c. Thea$ ghinlesnsieeliSEHR308| Tihgependshaft 22 pasaesdthiogh dreenéahiamsch mowitiagr al | y and

h | ith | eft. i gh d th bul ar. bobbin t k 12a,
Feapact B 16 st chudhos S M fep o 7y il S Bis SPPRHEALBB 0l 17 The
spool shaktly26tatabR thintReloh thelrBg b%ﬁjﬂ?m%g él’i’éoa%ﬁi, BEARPAM sedénd BralilRdHa Jgaf erri ng

to Figure 2, the spool shaft 20 is a non-magnetic netal, such as
st ai nl es$3kt Chg fixg g 13ais mpaded tohhe firs 0oyra §s dde serond dhaningel Ydshani sm

nmoung{ i ng xt en tside the second.cquer. 7. ..The spool shaft
201 10 <Ot i A0RM RSB b B, AR PR R el $18) rmans
of fir st pandiseadcdlyahaush g spdal shafl 20 k88 porfide whiefSthe BRI ishaft ABpask& nount ed
to the first cover 6. The second bearing ESb is 10 mounted to the nmechani sm

mount i ngtPughethe mechanisp Moy Plaie Y9 is installed so as to pass

di anetri t . f . gt rid ol shaft
20 passeg@s’!} %rot%tﬂplt%%éh ﬁ%}:cﬁlﬁa{ | § n21'S %uftﬁ%l%glél%ﬁr é;?rg&%d %g@ﬁ{cﬁg%ﬁﬁeﬁ@%f erring

t o Fi gur mxe2hartisme nfoohtingplag 1@ addhe ssegadicover 7hegapacehdnidmwd @ ¢liveh nechani sm
nmountin | ate 16 and the second, cover. 7. a gear nmechanism 19; a clutch 15
mech_%i Ipiesftanten 1 HtC_Eaﬂle‘F@m%ewaWém 2 T3eC ?1581123&:%{{%%4#198; and a
casti g cGaf ilchiRGHA! TR 2dar n1RBASA1ITRALRAI5ud frohd ARTLANE alRRBNeE T OM

Iy
the handl e assenbly 2 to the spool 12. The cl ut control mechanism22 is
provi ded24e thersppelt 18 i chinteh pudiol imgnhangdm 2R & previdedratcinaniesmediste pditor| ut ch

Co ! PR RIBh SRS S ARG BRSPS SRR o1 211 o1 O

disconnect from the rotation of the handle assembly 2. The clutch control mechanism 22

20  turns the clutch mechanism 21 on and off. The drag mechanism 23 is configured to brake
the spool 12 when it rotates in the direction of reeling-out the fishing line. The casting
control mechanism 24 adjusts a resistance force that acts when the spool 12 rotates.
{0051] In addition, a spool lock mechanism 26 and a spool sound generating
mechanism 27 are arranged inside the first cover 6 on an outward side of the left side plate

25 8. The spool sound generating mechanism 27 selectively switches between a sound
enabled state in which the sound generating mechanism 27 generates a sound when the
spool 12 rotates and a sound disabled state in which the sound generating mechanism 27
does not generate a sound. The spool lock mechanism 26 selectively switches between a
reverse rotation prohibited state in which rotation of the spool 12 in a direction of reeling

30  out the fishing line (reverse rotation) is prohibited regardless of the state of the cluich
mechanism 21 and a reverse rotation allowed state in which reverse rotation is allowed. A

spool braking mechanism 25 is configured to brake the spool 12 during casting or the like

-10 -




20 turns the clutch mechanism 21 on and off. The drag nmechanism 23 is
configured to brake the spool 12 when it rotates in the direction of
reeling-out the fishing Iine. The casting control nechanism 24 adjusts a
resi stance force that acts when the spool 12 rotates. [0051] In addition,
a spool | ock nechanism 26 and a spool sound generating mechanism 27 are

ar r anged 1 #t¢legnedly qonirellablepapneg. dhe spead brakenedmeghgnisay 2y inerrged si de pl ate

25 8. Thgenagﬁghﬁgaﬁz%ﬁ%ﬁﬁispg?@%hani sm 27 sel ectively swi tches between

a sound e tate | I ch the sound generating nechani sm 27 gener at es
a sound WiB2]t heThesgraninedianisat #0 erlwlesithe kandiadhaldt 3G alesn gtatde and awhi ch t he

sound generati .mechani sm 27 oes not .generate a sound, The spool | ock
mec hanigs ﬁﬁ@&g@wp%?rﬁ%s vﬁl"c?ﬁfg’ég‘?fél Wé‘é?g? gear ?’%V’é?lbe_é Vit the main %ﬂgbm -bi t ed
stat esi nTRB LG, EOk 3l Hsoi?xéaftottﬁl?hailaféféhaﬁéo! SIS0 QiR 18 the30 OUL

':Tk o
the fishing I'ine (reverse rotation) Is proﬁ?glted regarlghass of the state
of the cmegchimsmeohatingpla@ll eand the seeund sever Ftimt ifealyablatiblednainat.eThen whi ch

reverse rotation is all owed. spo raking nmechani sm 25.is canfigured to
brake ¢ &SRS 3V t&“%l&ﬁi%ﬁa&_ﬁ{et gt EPR‘g_th-e ephion el O | y
cont r ol | #ghifg MAS RYrohibREd BPLRIIL | R~ Bh 89 Pa bRwAp DLy et neen
the spool 12 and the first” cover 6. [0052] The gear nechani sm 19 i ncl udes

t he handchitandr tTiggoller-iypé pngyway cldichaf9ds mountedibativaes dhe sseonidaovgeaand32. The
cylingrigal. pinion a 2 meshes,with the. main.gear .31. 5 The main gear
511 207 FEpYC A R A Al 30 ¥ bl SR O RS abdf manSerdf et ot ne
mechani s hnidel SHafIRYD) Pldjolnddedtddhd hdiehand0emeash thelMag@mbeiRAisih 20t at abl e
manner. The _rotatian, (i reverse rotation) of the handle shaft 30 in

the diret¥058h olerf'e@nior(al@é@efLﬁ2 is g&ylindricg] mgmberiaat extonds fnviard &gmuutgide

roller-t : 5 - - C 0. ILhe

roll er-t?%%l%%}g?eévgg ceu%gﬂ sggﬂgggﬁ%ﬁﬂhgﬁi%‘e é\/av%egln@e?toﬁ@éspé%gﬁ%%o%érpr and 10
t he handpmishgdar 33k mdneedron thegpasl sBif 26 immuchtaadanner thaf it éekly moteat abl e
manneg to, th handl.e_shaft 30 and connected. to, the handl e shaft 30
throbgh BES ea%j”ﬂﬂ%ﬁﬁ%i%éﬂﬁ%?‘laﬁ{h@%ﬁ@- %ﬁ%mmgﬁ%ra%a}cﬁ@zswemw i ndri cal
menber t@ﬁ;ovem@,ract%nstﬁw@aqe&{oﬁpzw&&h%%ar ste&?oﬂzég é[%%%hﬁg.gir%e%%’,o' shaft

20 passes through the center of the pinion gear i'nion gear 32 is
mount ed @nithtwhick theeingaging pin29 meshes ¢4 foamed atner endivdithe pinfoneehny3nfedet 15

SR 3% LTEW R TR IR S NN T A
The nmeshinigh#i@e2e. FRaconstidtétl Wii6h3IR BRRAIUN Y iRichmdda@Bdhsh ofitie f or med
al aBO engin(i)(];n éehag 3E.I 'rll‘lhg geagigcrtioi%:zg ?nelsﬁgstwith the main gear 31. The gear section 32¢
is formed on a right end of the pinion gear 32.
[0054] The clutch control mechanism 22 has a clutch operating lever 17 é,nd a clutch
yoke 35. The clutch yoke 35 is configured to engage with the constricted section 32b and
‘move the pinion gear 32 along the axial direction of the spool shaft 20. A clutch operating
25 lever 17 is mounted in a freely pivotal manner to a side face of a rearward part of the
second cover 7. In response to a pivotal operation of the clutch operating lever 17, the
clutch yoke 35 moves the pinion gear 32 along the axial direction of the spool 12 and
switches the clutch mechanism 21 between a clutch ON state and a clutch OFF state.
When the pinion gear 32 is moved along the spool shaft 20 such that the meshing groove
30  32ameshes with the engaging pin 29, torque is transmitted between the spool shaft 20 and
the pinion gear 32 in a connected state. This state is the clutch ON state. When the

meshing groove 32a and the engaging pin 29 are separated from each other, torque is not
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end in Figure 2). The neshing groove 32a and the engaging pin 29 constitute
the clutch mechanism 21. The constricted section 32b is formed on an
internedi ate portion of the 20 pinion gear 32. The gear section 32c nmeshes
with the main gear 31. The gear section 32c is fornmed on a right end of

t he pinion gear [ 0054] The clutch control nechanism 22 has a clutch

oper at i n&@%@@?d§W§%t}§ sppelishaft 20 gpe thepiniop gear| 33t diissateisbei s confi gured
to engag c i

i ong s heiirelel SRk OFF (Rl AP ot OFF yalfE shi 12,0108 e , 22

| ever 17 Ansurgimgmtaubdr (i shme)lappheeva)fcmte toehnelutchgoke 35 dﬁuf:haehrecftloa rearward
part of sec nd cover In res se to. a piyotal o tlon f the

cl utch OE‘@?&WH‘@S %?Ovﬁ‘?ateﬁ%ageémﬁeﬁ  REETEIHE i eHupIGHEE Boar 32

al ongst enget Rlke 85 t@Ga A Altch N SARO! TR cortt hEASRINDS) filst Glheh
mechani sm 21 between a clutch ON state and a clutc F state. en

pi ni on gegtum3redhgnimmygot shbwnpcarfigusdo turaibd ¢lu@b nsgbimisrh 2 onivéhemglshi ng

groove 30Q 3 meshes with the engagjing. pi.n 29, torque is transmtted
bet ween 9?100%385%?% %Hjﬁﬁwéﬂ%ul’%ﬁgf?ﬁqﬁ‘ﬁ ‘é’é’&r 32 in a connected state.
This st at[@ﬂss thm@ayﬁ@ko@woﬁme&ms%%1stmﬁush@&%hm%1&raﬁavﬁﬁ%@ﬁ’o@nd the

engagi ng pin 29 are separated from each other, torque isnot -

transmi t Plestdtand arbrakieecan 380 The bedke cap 52 reguidtes tb¢ fﬂrmwghmhlmhe ﬁ’iﬂt@nst ate

ist i tgh [ ut ch state, the
spoott 1, BIAETAEH e Bid e Ak SiliaF bt ardartBsd i PPy ce ¢ o

t he cl ut bhihyske oBtheispodt whdtt 20. dOﬁecfthermcﬁdmaﬁlatte@m fﬁﬁﬁdﬂlﬂﬁ@i iBEidoHR fdia engages
with the engaging pin 29, i.e., a force loading the 5 clutch yoke 35 toward
the clut &V state. The clutch control mechanism 22 has a clutch return
mechani s t s i : i . when
the SpobOo0D  oneh herpBE BN et ol 16 siaF nf vl SN T Bl blo o)
The cast statg, derspeal 12ne chrapliethy Békeds “ﬂmimsshmabni/dnt for autning tlad ﬁish‘mgjinef riction
pl at braplie ca 52. The .brake ca 2 regulates the force with

51
whi cﬁ§t hé"hi%g’:jff?f?w ‘i(ﬁ‘tﬁ T RS asﬂeﬁ?:rﬁef 8&phool shaft 20. The friction
pl ates 5}ogETe ar AagRe mFigfe 10thS 3pSHMISd RethAnBRdS 1% alri@n&RARL] ﬁmlfdt 20.

One of the fr| ction plates I's nounted inside the first cover [ 0056]
Whien t he agpelt clagciaobshomam. %‘ he pachet clgwtmésheowith &aratchetseheebﬁat Thfn

prohi bi t the S I et el ng d V\:hl onveni ent
for cutt ?%%hé?hgl ?ll P Hﬁ’“ﬁoﬁénafgn'\mt&?? efrﬂ?nngig iVg [0 thespo |sga%? ce has
become snaggate spool lock knob 54, which is exposed through the rectangular opening 6c, the

20  ratchet claw is moved between a locked position (double dot chain line in Figure 3) in

which it meshes with the ratchet wheel 50 and an unlocked position (solid line in Figure 3)
in which it separates from the ratchet wheel 50.
[0058] The spool sound generating mechanism 27 is a mechanism configured to
generate a sound in accordance with the rotation of the spool 12. Referring to Figures 4
25  and 3, the spool sound generating mechanism 27 includes a first sound generating part 70
and a second sound generating part 71. The second sound generating part 71 is configured
and arranged to contact the first sound generating part 70. The first sound generating part
70 has protrusions 70a on an outside circumference of the first sound generating part 70.
The first sound generating part 70 is mounted to the spool shaft 20 in a non-rotatable
30 manner relative to the spool shaft 20
[0059] The first sound generating part 70 is mounted to the spool shaft 20 at a position
that is closer to the spool 12 than the ratchet wheel 50. The first sound generating part 70
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[ 0057] As shown in Figure 4, the spool |ock nechanism 26 has a ratchet
wheel 50 and a ratchet claw (not shown). The ratchet claw neshes with the
rat chet wheel 50. The ratchet wheel 50 is nounted in a non-rotatable
manner relative to the spool shaft 20. Using the spool |ock knob 54, which

i s exposed through the rectangul ar opening 6c, the 20 ratchet claw is noved
bet ween ¥ W&W@gﬂlgfaé?gidﬁwe(lae%wélaa% eHEPls gertnigotbnills pyavresians 704 which it

meshes Wairihdol &rduif eiladit g Sl pithe A0l AEKBE erféﬁ'r@sg%l{ﬁ?[@%'g%; ine in

Figure 3) 1n which it separates e ratche ] The
spool soeamahggdmethatpacny theeirdmesnm2ie ¢icua forentid dirsciiomonf i gured to generate

d | ith the rotati fot | Referring t
i guros 10065 HEHRREC H solpd etk i hs g TRERIAE Tnas oy FReM D a
firsts soumqmg@ﬁ%@aﬂmﬁnga{elnb?e97§twh@fo§@ec@mm§g3ﬁxeﬂb&em@ LR bias fe  The

second sound generating part 71 is configure and arranged to contact the
first soolawy memberatditayana neunol popiteonfwhest itsontads generensiony 7ar The 70 has

protrusigns., 40 n_an out.side circunference of the first sound ner ati ng
ot 70, Bph AR P ARt S0 R O GoTE S ¥imaetifn b ibp BERE 2583Y “Shat
20 in a photdl elaahéhb ehelivomnaR 73 ThatlawantAbdrTa is ReMged Bafle ROtHAHRO] The
first sound generating part 70 is nounted to the spool shaft” 20 at a

posi t i on73 sudkthate tan elof theclawaneplss|74 ipahlp gncankast thetpsetetsiansdlr. 50. The
firstnso en ti: 0. - i | (€] r-disk-li . mgnber
nevi b T bl o i o sBER 7 bl af BRafloy 3 ool ishlfind

radi al | ynowt fieely tbwaddntie fist éand gehanda] parilEatpyr wUhid géresing Pasidbe andr r anged
wi th spaces therebetween in the circunferential direction. [0060] The

[
second sBWAYTGRHET HES: Andgeneraing prif (Yals sepprirgdmositigns Thativ sndpblie menber 5
74 and acfQr hemsaP R ERIPS b trAsions R Jtﬂ{ecﬁ%uﬁ@ géﬁéhﬂﬂlg\'ﬁﬁ%r. ThR iy &1 ranged
er 74 tral poSition

to bias the cla\_/v menn oward a neu ere it contacts the
pr ot r usi owmbED34 isEaparatei Vioim thepidtrizdns JOavithe egpataved preitfanr Sthecomer 6. The

cl aw, nmber 74 is nted in a freel i_vot al n to th i.vot shaft

e B TP RO iy o et Y e BT obRosite e e o i p

end of t RRnfHeAM. TERP&und 4ehdtardil &ﬂ&@kﬁ&ﬂglﬁﬁtmﬂaﬁge&ﬁ%reﬂﬁéééﬁ%z% %lé? [0061]
o]

The pivot shaft 73 is configured and arranged in the first cover
sel ect i veval opaiing 6b pédieyfirstonpasiercd- t Hlee found gersmativg apéofkizati $hispanfigured t a

sound SeRe O (RBPLLAN VR RIS A ERIDE SERERTILS, P 7O
protrusi gagrate pakitioher 8ruspargRAPb&tibomg portion. The claw
20  [0062] Referring to Figure 5, the claw member 74 is a metal member having a contact
section 74a, a mounting section 74b and a constricted section 74¢. The contact section 74a
1s a tapered, pointed contact section formed at a tip end of the claw member 74. The
constricted section 74c is located between the contact section 74a and the mounting
section 74b. The mounting section 74b is configured to be mounted in a frecly pivotal
25  manner to the tip end of a pivot support part of the pivot shaft 73. The contact section 74a
1s coniigured for contacting the protrusions 70a. The claw member 74 and the pivot shaft
73 are illustrated in Figure 5 at the sound generating position by a solid line and at the
separated position by a broken line. |
[0063] Referring to Figures 4 and 5, the force applying member 75 is a metal spring
30 member having a fixed part 752 and a spring part 75b. The spring part 75b curves from
the fixed part 75a so as to pinch the constricted section 74c of the claw member 74 from

both sides. The spring part 75b has ends that are arranged to face toward each other. The
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menber 74 is separated fromthe protrusions 70a at the separated position.
The sound 15 generation on/off knob 82 is fornmed on an end of the pivot
shaft 73 opposite the claw nenber 74. The sound generation on/off knob 82
is arranged to be exposed through the oval opening 6b of the first cover
6. The sound atl on on/ of f knob is configured to A be operated from
out si de f?mn&hg fbdésu}?fe H%aé‘skhaa nﬁé@n@f‘e" low yesmbeg 74 1579 the;squpd sound
gener at ! gend i dodftiof] 1if BRlsBRARNER: RORlc!onh porfilnloPARA-fBL R 1 Y 1 O

Fi gure 5@ t he gltﬂaw r?e : 7 |spg rre? vefbel  havi ng a 8@% act section
74a, a mumgedgfa@@cactumtmb) pinch dlecsonstticﬁetts@ﬂoné'ém on 74c. The cont act

ti i tact f t d of
the of an(fiitber Befehgas TiaghSels 8 Be Saoshokine e RURR S doidhdbn t he
cont agt spsdl bfike (fha %nﬂr&ﬁﬁnmm@g;ens%?m 'ap@ozmntﬂ;h@mﬂ@y&{d Mg beRGL On 74b

is configured to be nounted in a freely pivotal 25 manner to the tip end of
a pivot stugeth adjpsting kopdb #be The sstol brake uniz 30 isHrsinstournerd usebior amﬂymga is

cont 0u SR I R LA ST A IR SR TEBR T R

posi ti onrdybedysDdl The fdteﬂi%nﬁl%lcﬁiityfs&%or PR RhAR f@@%ldbte@nlgm&smﬁérﬁk@nel i ne.
[0063] Referring to Figures 4 and 5, the force ap menber 75 is a

metal  spFotAdPnabyelagitisnsa A idstscis arteoailg Torse @ctmratgq ﬁahlggﬂmﬁglsms@d 75b. The
h
const?; boln 68 30 1955uihl Oiint "Tht sp6TcBAtdl y o 100 Aok oo it

part 75bisaafigmed 16 blattriasley cntrahipedpdal bidkeamitelddan deaddnco Midhrone dheightl 3

spring part.75b is curve nto a Gs Wien the claw nenber 74 is in the
sound ggﬁé%naﬁfﬁ%o%qcb Pgwﬁmﬁi Cﬁﬂsﬁfp&ﬁ%&% @gfsﬁﬁabrﬁbmgatr%h byeh W6rtion of

the C sh r t Ct

section ?4 sgr%gchag?ﬂerr%ﬁg}{%@g@d{}ﬁ&f&g{oﬁg@m&w@ %@%&@r alg?lgg

mechanl s hraking steshgitiedjuating o3 i medmtadnin fzbelymtatainﬂamammlto thelfosti t y sensor
Z spool ontrol unit 42 and the braking strength adjusting knob 43.

The %OOF Y¥dke unit 40 is an instrument used for applying a braking force

to the SFI‘)IE?S] 12. TR WposPRIEke Wi AR sWBhEigfed hichRRAVI 1@%113(:9{&&11%@0&1%@1@& tol2 and

the reel body 1. The rotational velocity sensor 41 is a tensile force

det ect i ngrakadhe wpeehi2 byrernerating glecwisitly. Refevdng tp Hgursof- 74ﬁlec$eotddlrd<ealmten5| | e

Lo e U e 3 RS, a1

conf i gur etuhtedeb eeirecltady Y. ADOCHIN 61 e seeatd hoakach bitler #8ng A accor dance

W th 8ne of ej ght,
circumierential direction. The coils 62 have end faces that are arranged in positions facing

a side face of the rotor 60. The coils 62 are connected in series to form a coil sequence.
The switch element 63 is connected to both ends of the coil sequence. Each coil 62 is
configured to have a winding diameter that is larger than a full length of the coil 62. The
rotor 60 has a plurality of magnetic poles that are arranged along a rotational direction.
25  The magnetic poles have polarities that differ in an alternating fashion. The rotor 60 is
configured and arranged to rotate together with the spool 12. The spool brake unit 40 is
configured to generate an electric current due to the relative rotation between the rotor 60
and the coils 62. The spool brake unit 40 is further configured to brake the spool 12 by
switching the electric current on and off using the switch element 63. The braking force
30  produced by the spool brake unit 40 increases in accordance with the length of time the

switch element 63 remains on.
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braki ng patterns, each of which corresponds to a different braking strength
| evel . The braking strength adjusting knob 43 is used to sel ect one of the
ei ght braking patterns. The braking strength adjusting knob 43 is nounted
in a freely rotatable manner to the first 15 cover 6. [0065] The spool
brake unit 40 is _configured such that it is electrically controlled to

br ake thé@égm T_Lffrsgprgﬁh% shrgl it six magnets 61 perapgedi i g Tetgtionab directlion. 7 ¢ he
spool  br akfint e fanB@ ph § bEE TheAeft YR lof ol h g aft3gand a
switch el enent GB@QTRe col?ll S 626are 0nnegi%ns g%llplto tﬁelﬁér[gggf @%ﬂg i51. The coils
62 are sdpammiged hbiding path8 stdeefigakd tghald A gt mapmdte6 Emtcdhdhatdpaces exisn. The

coils 62, have end faces .that ar.e aryan .in,positions facing a side face
of the r BROEEBE mydeBa ditips G ruTITRREE BT Qe Bam Y b col |
sequesCe grradded aﬁaﬂgttﬁ@ciﬁduﬁn&@hﬁﬁ?diﬂeaﬁﬁp%ﬁ G qleﬁfboﬁ)@{éﬁs QIS aREmbdg, Coi |

sequence. Each coi'l 62 is configure have a wi nding dianeter "that is
| ar ger t Thamaghetiholdiemparh2®is a tieg-goped BRmbThmady effagynd@tihessina THeur al ity of

magneti c_pol at_are, argyanged al.o rotational direction..25 The

magnet | o "hengcldifoBh e A RS S AR b A G RS L 8% 58 on- The
rotor 60 ekdmple OR§drOmbRICh AN badk sunEeslof the hidloadts 61 af@iiaghet Woldg e ZR0igol  12.
The spool brake unit 40 1s conflfured to generate an electric current due

to the ré&hapef Vemawhanioptsidscsurioenl ddwef theflanrgequrt 12h@f thespeeol 1% AdishThe spool

br akeqy uni f | e r Eh i.t.ching the
el ec? (r)i C S%l:a ;égg rﬁ mgllrfil%épn%r %1%1 ?gétsefg%%n ?’ﬁég esti\%in[?alé%]aé é@%ﬁ%ﬁa’%ﬁl% }5)?%1?1 ang force
30 pr oducedehtiterebfis apandedibctkenuh butdide bnCice d3é and theanappenidicad dd h t he

| ength of ti ﬁoﬁ(ﬂe switch el enent 63 remains on. -14 [0066] The rotor 60
is furni SKeH® ngmembgrdtt s 61 arranged in a rotational direction around

the flangggrgrt ﬁ%?déi‘@o}sﬁ%lé&%fs?@lgg teiotaé%@gﬁ%éﬂ%oo@%ggrﬁgﬁ@t hol di ng

part 28.  The magnet hol di ng pa I's con Si X magnets
61 such thzlessiypeesd axinot provetededth ydkes.nAg stetver B Figirond aad £ theraafesiivent i al

direction.. T Si X ets. 61 ar .ar,ranged al ong the.cir.cunferenti,al
i1 001 oRol S aared BT Ot s ebllly SRR e At me B R4S o b

hol di ng ik bneBchtforfis 1dMEHBERARRDIMEHRRbra R o OacR c6iY B Rk bind i8S fn-Litbe
magnet hol ding part 28 is formed as an integral unit with the six magnets

61 by, f&hapeahapfsnaxis thatds pargléldp agenter daeK of tire spoel shafti2fe ezt s 61 and

range papfurlEPaedortlaintey SFBARG bR AT B QRS bdFi RMRiR AR, of s
non- magneidke tieedoslk i62 loubsittdpdwing vomt i 8 digbultylindrical shape or to provide a

20 core.

[0068] The coils 62 are arranged along a circle centered on the center axis X with
spaces there-between in the circumferential direction. In this way, the coils 62 are
arranged such that, excluding the location that is without a coil, the wound core wires of
the coils 62 face the magnets 61 and lie in the magnetic fields of the magnets 61. Asa
25 result, the electricity generating efficiency is increased and a high braking force is
obtained.
[0069] The full tength L of each coil 62 along the direction of the center axis X (see
Figure 4) is not more than ¥ the maximum value of the winding diameter, i.e., the
diagonal dimension D (see Figure 5). The five coils 62 are connected in series and the two
30 ends of the resulting series of coils 62 are connected to the switch element 63. The coils
62 are arranged such that the distances between the coils 62 and the outside surfaces 61a

of the magnets 61 are substantially constant. Consequently, the gaps between the coils 62
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center thereof is arranged between the outside surface 12d and the nagnets
61 and the magnet hol ding nenber 28. [0067] In order to enable the spool
12 to rotate snmoothly, the coils 62 are of the coreless type and are not
provi ded with yokes. As shown in Figures 4 and 5, there are five 15 coils
62 arranged in five of six equally distributed |ocations along an imaginary
circl e s@ofhthepagnglsed | ase belif ganstant] dhe syhfack ofieach codia2.is quddmghmre of each

contor i B Sl dr e300, BERH) OB S APTR bF bRl T° ©

or di nary fadeitbivaidm dideefass of the estoi 60, Shehinsehasiunie: dlh@étrictduns;lsahﬁdf thegrpl abl e
to make he coils 62 out of core wire wound in a circular cylindrical

shape or ﬁw@mt‘v&f‘é‘ eyep of the proo! Py mathanisw; 454's granged ogthesidde af thag a
circle C%g&ﬁrﬁds ARGt 'esfuﬁ(le }{tﬁtﬁpﬁ%ﬁﬁu%gt%?ﬂ&%ﬂ@i in the

circunferential rection. In t are arranged such
t hat, exdliangiterdd wtearsbdyahd imreakdrmtthe: smmh letgthiof theapodl, 1 2tihauppedassall even & Wi r es
' ce t ets 61 and lie int ic fields of the

f h |
(r)ragntetg Of‘! P%g%ﬂf&*@gﬁ@g i‘fflsm és yrange Pe.ﬂ%e;%%ﬁlre?ﬁg? ﬁey%ﬁ. ciency is
i ncr easecﬂo@amql a Thahvikdhadtdmeht68hee fbﬁexaﬁ?ﬁé"t»@@@ET[; g@&@]effaéa@mﬁeétbrsb apgth L

of each coil "62 along the direction of the center axis (see Figure 4) is
not nor e arheomnect¢dintfacallvhrideapablalod hlghfspetrbonmffctpn@old iDraipttemyinals ef thet he

di agqpal dinension Fi.gu . T i ve Lls 6 re. connect d in
ery a7 L EETARES e e S i Tt suieR el B B inteited oo B34S

connect e@dfaeirbliehsatd 66 i€ BEBPposhs surfite as @id fFont GerfRiehATARE Rchrg eh t hat
t he di stances between the coils 62 and the outside surfaces 6la of the

magnet s élfn&f‘rﬁar%h%tah@ ﬁappc}ﬂ%;@ﬁ@mmte@w@mmtbyardtﬂée gaps bet ween the
coils 62 l?}éﬁ%tﬂﬁ)%ﬁ} t@&s@ﬁsﬁ Im S, f ‘}%Qiﬁaﬁﬁtare ?%éelifhogoe ec%i each coil

62 is co ere |nsu varn I'nce the

end f ac esam:br hdnenga)hgm fidjeetiey waﬁﬁgﬂ@gm eecefv@GepdrO WaY shosndh Gepukr@é ahef the
r ot or t he |ncrease in the dianetric di mensjion of the gﬁgool 12 is

suppﬂéssé‘aratém VEPCIDhEEnSYT Y1 1S BRrageA @ ieuHAre Qlithosireult baardielyat Bees: he
out si de %wérﬁ@h@ﬂﬁ%@\%:artﬁ%a oﬂkﬁ%&oélh@ C@lelrStafidna %El%cw&ngwﬁil ik §9giby L that

is smaller than the ndi ng neter D are use I ncrease I n the axi al
| engt h ofunithe whphdhe mghtimojsotiqg}msmﬂ tea/Bghtiréceitihgparpaelprdviddd ingpgraliytimni sm

25 is arranged, on .t he of .t ool. 1 0070] The switch .el ement 63
has, for &% eead{r\ﬁtfalgt éﬂ%?@Fﬂ"‘Q? Féﬁtﬂi’ﬁ%‘ﬁgﬁ’é‘tt‘? otpgiggric sensor s

pr0v1ded on an outwardly facing surface of one of the six magnets 61 by printing,

20  attaching a sticker, mounting a reflective plate or another appropriate method. The
rotational velocity of the spool 12 is detected based on a signal from the light receiving
part of the rotational velocity sensor 41. The rotational velocity of the spool 12 is used to
detect the tensile force acting on the fishing line.

[0072] Referring to Figures 4 and 5, the circuit board 66 is a washer-like ring-shaped

25  substrate having a circular opening at a center thereof. The circuit board 66 has a cut-out
portion 66a formed along a radial direction at a section where the claw member 74 of the
spool sound generating mechanism 27 is arranged. The circuit board 66 is arranged on the
inside surface of the first cover 6 in such a manner as to be substantially coaxial with
respect to the center axis X. A plurality of control elements, including a microcomputer

30  and various ICs, are mounted onto front and back surfaces of the circuit board 66. The
circuit board 66 is fastened to the inside surface of the first cover 6 with, for example, four

screws 80 and 81. The two screws 80 also serve to fasten the fixed part 75a of the force
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are connected in parallel and capabl e of high-speed on-off control. Drain
termnals of the 10 FETs are connected to the coils 62. The swtch el enent
63 is nounted to the back surface of a circuit board 66 (i.e., the opposite
surface as the front surface that faces toward the flange part 12a). The
five coils 62 are nounted to the circuit, board 66. %0071],The rot ati onal

vel oci t y 2R¥agmenmber 45 of Hie spealsgprd senerating srachyistp Rt J&F display ynit 46 feror
havi ng agtd Lect i i ght EVI . i n
Frgure olspRyneRbEriRRanG 1 ROHAR: b BB balGftabt BB ARnSBOMA D e o
t he ci r cto be hisihltadirG6 thdattsiflaobhereshbody 1.he fl ange part 12a of the spool 12.

Th tati I | qci ty. 41 | it in which the |ight
pr o ect | KBAr ¢ Andoriitinigite 7r 6F SRl GG e A2 dNe I RS RSB RighSal 1y i n a
case.5 A hedfb AshibREsBpReOF0 iRk ah8hlRATnnb EgAkt 1?%;5}4 &SE.QTIflerlﬂan%J&ﬁl ute

dl'y aceP ofr one of

photoel ectric sensor 1s provided oh an outwar aci ng sur
t he six AHderdudes 8 CRIY 55m, aMAMPHSb20 RN a6t ambjaral/ Otintekface, 5 o (e IRQMe5 5¢

reflectiy | at e, oy anot her ropriate t ho T rot ati onal ocity of
(e smoobBiS'idl nap el i BR BisRPirEg satcrmy il e phmket foore AIE har
of the roithelaBifdm VRS Qi6ETbdurs ES e tfidoisc WhBchuft Ald H83thMe kRehd dondtbl it spool
12 is used to detect the tensile force acting on the fishing Iine. [0072]

Ref er ri ng> can i gt esnbinadien of hardsareandegfivapothatoviblecary oat thefwentions ek
ri ngigha 4 rate having a circular opening at a center thereof.
The }:?r cﬁl%ﬁjr %gtr%k%@}oﬁlas a cut-out portion 66a fornmed along a radial

directiofioM] a skcslonm inMRgige Ve aispiynmRitie thé4omfiondd @closiBpsnssralngd
generatin rreé:{pﬁ\nl sm27 is_arranged. The circuit board 66 i s arranged on
the i nsAAaUena gesution enafyingsensog 4y are enpected forthacontipharit 43 The be

subst ant !r&hﬂidhai:g@ﬁﬂj(ﬁ“l i]d%%%mgrsgﬁ‘a%?% abici Q?otﬁ@%{azh%ﬁ’ééﬁoﬁhe ﬁﬁa%grfg ality of

control el enent 5, 1 NncC g-a m croconputer ari ous are nount ed
ont o f r ostrergtidadjastingdmob 43 e The twittteeleinentaithab aphdakky .of FREs wdthragplintalityoar d 66

is fastened to t.he insi.de f of. the first cover 6 with, for exanple,
f our 15 sc Pgﬁﬁe% B gptes PL %ﬁ@lfwaf tﬁ%%‘@\wtsh %@n?ﬁtéé aelyecqmestgd jasthe Pﬂ'@mﬁi xed
part 75aygit 55hth 4Rb&EnceBitRBR bhs] SIBERR! theoffrol it %ho&qgé&veﬁﬂer ating

mechani sm 27. The display unit 46 for~ displaying various infornmation is
provi ded sighstof gheaaich slanfent 63 basetlivp puisesignals fman theGetationa yelotivy rmswi si bl e

fromthe Lde of the r.eel.body.1. [0073] As in Fiqure t he spool
control ﬁ%%&k{%rpﬁ@wjaﬁggm o%b‘%flﬁé’lmﬁﬁ#for Lglqgm puliecy ,urﬁﬁ%‘p%tP 9 t hat
i s arrangigdaldavinge Iﬁ:h‘bﬂké'f,tfob@@miﬂ&@boﬁlfhﬁlM%&m%@rsp%%w@cdgg?ﬂhédes a CPU

55a, a RAM 55b, a ROM 55¢c and an UO i nterface 55d. The C
20 control unit 55 controls the on/off status of the switch element 63 according to a selected

one of the eight different braking patterns. Each braking pattern corresponds to a different
braking force strength level. Each braking pattern is configured to vary a duty ratio D in
accordance with an amount of time elapsed during casting. Electric power from, for
example, an electric storage element 57 serves as the power supply for the control unit 55.
25  The electric power is also supplied to the rotational velocity sensor 41 and the rotational
position identifying sensor 45. The electric power from an interior battery 47 such as a
button battery is supplied to the display unit 46.
10075] The display unit 46 is a rectangular segmented liquid crystal display mounted
as a small unit on the back side of the circuit board 66, as shown in Figures 3 and 5. The
30  display surface of the display unit 46 is arranged parallel to the surface of the circuit board
66.
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stores a control program and the eight braking patterns. It wll be
apparent to those skilled in the art fromthis disclosure that the precise
structure and algorithnms for the control unit 55 can be any conbi nati on of
har dware and software that will carry out the functions of 10 the present

inventioT %_}@074 fAs,shown in Figure 7, the display unit 46, the rotational
vel ocity QUiSdor Refeming to ligusesat; a1 0pihsidispéay ungetoringlydess iikeystab ar e

connecte hed SN uny ) : j it L i ALy, Ng
sensor 43 apk RN OlonEblskiy md il REGANB: 2P Ibdd T BB 12, ng
knob 43. rgien 46d.t The lejvedrenystabBarhéta tes plgenahily secahghbflextewblishapeplTheal i ty 15

of gates., . The es of the EET f the swtch el ene 63 are al so connect ed
Lo The. cdriF BB Fymesetied o e Beskrutees 9 b R GRSt FO0 BB GIEe b
contrgl  Upelor R 1FQM EQL ;Sztaﬁmnmfefdﬁv%bl@%t%b Afivéd e ﬁ&hih%ﬁfsﬁ%ﬁﬁ?ﬂ&aﬁ?* based

on pul se si %nal_s romthe rotational velocity sensor ® 41 and the rotational
posi t i on Thgdmkitgnade display regid 4(xi in grevidedikin(adaft selewif cheHiquidicrystalaa)yt  si gnal

havi ng a ,peripd, 0 for, exanpl e,. about.. 1/ 1000 second. Mor cifically,
the 20 cdRier oPe pifidnes8has iRy SeiohdBs ieplepe St Siking ot thE® enent ' 63
accor di ngatténgbraking ¢6:ed lev@D@tcgfof&ﬁlﬁsrp@bwfhkiﬂg hie@nahim b5 arhe gpddatbéigeins. Each
braki ng pattern corresponds to a different "braking force strength |l evel.

Each br aldisplpygegieedfd isprevided g p sight uds/efithe Hqeidtoyystad pag 462.i Fhe speebr dance
wi th,yan i . uri.n i ng. . Electri.c fom for
ex am:l) e, %g}rzfgﬁ g@@ra"&éé%?rglrl%ggﬁéﬁ rfa\reé\%r%gg%zéetlro\l}esveg%‘:?@ﬁg ﬂbeo‘r%gﬁzu plro ey for the

control brkindmod28isplag regi@cddd is caRbhyofidispbdyii &titpinReéc valubhfomot at i onal
vel ocity sensaqr 41 and the rotatignal position identifying sensor 45. The
el ectri c PEESHR! tPPaHsa S inssspmented Hawd cpysiay display. 8¢ gpoohyeloeity Bsplerry i s
supplied i L i i I

rect anguIr‘tz:ax'@‘r%lgEigdrr{énc:ta Q%ﬁ?/ ?%F%aég%gﬁ%ﬁ%%%%&hngggﬁwﬁpgsgggﬁgﬁ??h?Jni t on

t he back ssgented liqihé cuistat displapoar d 66, as shown in Figures 3 and 5. The 30

di splay ce of .the display unit 46 is ran arallel to the surface
o "8 o TR ® Bipiisere. Shed e inapts ol e St Prdieducchn b Anido 1 he
di splay W fotAonhineldstof thd dpabil 1B & UEpRKed HRtHe difay hitlfd #RingRhdtindoR. a
br aki ng node di splay regi on 46¢c and a spool velocity display region 46d.

The | i quitdercey gecratplyrobtadip information gegaeding ihe brdanamgde af thespeal bedkinhape. The
o e PRl oS T BB B B G L p B S baP L °, 2062
drives t heptdvasivdibility divad a gupiventital dial or graduation mark. Since the display unit 46
20  is arranged on the first cover 6 side of the circuit board 66 such that the display surface
thereof is parallel, the display unit 46 is casier to mount and connect to the circuit board 66.
[0078] Although in the present embodiment the display unit 46 displays the set mode
of the spool braking mechanism 25 and rotational velocity of the spool 12 using numeric
values, it is also acceptable to configure the display unit 46 to indicate the set mode of the
25  spool braking mechanism 25 and the rotational velocity of the spool 12 using symbols or
graphical depictions, e.g., using graphs.
[0079] Although in the present embodiment the display unit 46 uses a segmented
liquid crystal display, it is also acceptable to use a dot matrix liquid crystal display. A dot
matrix display enables the display unit 46 to display a large guantity of information.
30  Additionally, the external shape of the display unit 46 is not limited to a rectangular shape.
Oval shapes and other shapes are also acceptable. Also, the position of the display unit 46
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The braking node display region 46¢c is provided on a left side of the
liquid crystal part 46a. The braking node display region 46c¢ displays a
current braking node (braking pattern, braking force |level, etc.) of the
spool braki ng nechani sm 25. The spool velocity display region 46d is
provi ded.on r.i ht side of the |liquid crystal part 46a. The spool 10

vel oci t y 1ot ey rt‘é@‘P BPP%@BWH@&F%@W&C%?%EP@ figplay naihdf cyeboci ty of the
5pool - 12podiibnaddkheld IRAR ﬂllﬁebﬁxhé@a@k@{ae%%e%rcﬁﬁmaﬂd%aof di spl ayi ng
ei ght I’IUITEI‘IC val Ues from “pattern 1 to tern I'n a segnented |iquid
crystal @GSl ay. Thehbrivepogl46belf dei digplay mpt &fyis comgpcond td @k aostrohlpaibﬁesoof

di spl ayi al f 00000 t
i b d” P PR Epl S gli@e[%%?m e REpnEnIEd eicab g Hh ke R g of
the spookyityriakiGodBehas M ER X Bdphay Urisd RbRbIcOMRctNG) B didtuR stbiage Spool 12

are displayed on the display unit 46 during casting, a user can accurately
obt ai n i sleoentlT amnl Wﬁdlsmy ¢leairip pawerayppisciefiah thaeledpo siorage glemegt 57.

it 50" oy 80 P S o wHPAS Birmen ik SBR o 3 o aliiaed Bt s .

Si nce thﬁledbamhgaﬂarwﬂnaovaee 2heh ShefirsBaiefls and, g, fhieldssp afs/csuﬁaceaaf&h@le of the
circuit board 66 such that the displ aét surface thereo arallel, the

di spl ay display giti4s ipyisibly frem th@@ﬁsldan h@dirﬁec@vert&)thrm@h@mmsparmpﬂn 66.
[ 00784 5‘%? dePgf he present enbodinent the display unit 46 displays the
set node e spool braking nmechanism 25 and rotational velocity of the
spool 12[(Mm1mg rTiressléctric statage slerrent §5isafos exanglepnaddotrolydiceapdcitgtir € t he
di splay unit 4gttto |n%b€g§te the set node of the 25 spool braking nechanism

25 and t REUISEELLP BFEHINRE 6iEFHL S Thedecidyipg cirgyit a%fmn@%%tpéh%wﬂf@r aphi cal
depictio B{r]?e'ﬁ Gidodi ment
the di spleggleﬁtn% E%ésﬂgse segﬁgfg]ggrg% ol%)}}? g{éyag?mltam% ata tpt I's al so

accept ablfiont the gpenl braketuniteOrinto ditequivgrent gmltsmbllc[hes‘.bé agltagAbdﬁlm'e thewlaciric

di splay enabl.es t unlt 46 to di |

i nf oh tPBWerléﬁu E]Sfi?‘? %‘%ﬁ? © $iprasR LIERER taﬁps ﬁﬁctﬁgﬁggﬁ?g%%thﬁmt 46 is
not Iim b&dtrk%tc&age%lérﬁé}ﬁlsf?%eﬁhﬁﬁ%dto@é%ircﬁh&%§6@nd other shapes are al so
acceptable Al so, the position of the display unit 46 -18 is not limted to

an upper [Q821 | onWhen easting i totbepstforme, tlméutdlil opiratinglaver 176s pivatede
oSt eSSt B R, B2 B ROl e uE bR | Ppa
control @FRstd& thospdoh 82 isbid toiretath B¢dipxarkhe fisking lide syt br[gdmlfh@ is
cont r Ol | %%mbt)fle %}?Q(}I r1(2) l\nlfﬂelq%aétﬂleg 1? {)tler\tl'oerm%gldgle ?061916 weight of the tackle. When the
spool 12 rotates due to casting, the magnets 61 rotate against the circumference of the
coils 62 and an electric current flows in the coils 62. Thus, a braking force is applied to
the spool 12 when the switch element 63 is turned on. During casting, the rotational
velocity of the spool 12 gradually increases and then gradually decreases after a peak is
25  reached.
[0083]  When the tackle reaches the water, the handie assembly 2 is rotated in the reel-
in direction and the clutch mechanism 21 is set to the clutch ON state by actuating the
clutch return mechanism (not shown) or pivoting the clutch operating lever 17 forward.
The reel body 1 is then held while waiting for a nibble.
30 {0084]  The brake control executed by the control unit 55 during casting will now be

explained summarily with reference to a graph of the brake patterns and modified patterns.
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5 wth the mcroconmputer 59. The display unit 46 is also connected to the

el ectric storage elenent 57 and operates using electric power supplied from
the electric storage elenent 57. As shown in Figure 3, the display unit 46
is arranged in a position so as to be aligned with the rectangul ar w ndow

6e when (o]0] and hus he di spl ay,.surface of spl a
oritrae TaRs) ol oln PrSTarikia Siselilign b Opmater PeciiRe v ene Af Bocie n”
transpar %ﬁﬂqﬂgejfa'tt@ms %Hoxﬁ?i{ﬂ? @ﬁheﬁﬁabh@ﬁﬁﬂ&n 'Ekhepa%ﬁﬁ&ﬁér&nilﬁ%@% eI ement

57 is, for exanple, an electirolytic capacitor connected to a rectlfyl ng
circuit 58ce Py lraéetowf ﬂ;@lsmgwbueleumnt 63)8-hasges encreding to the atdeensfitrdéing el enent

63. The rect ci rcui serves to er t er nat rrent
out put ¢ edrpes ol FaBietict sdind hirensit 1P et piabfredoiop iprbelinarcn | 2o
the velt 1b2fweR thdrengledBice iof thSisARbE el becSHB M usItto 1o staRer@hfC4 'l C
storage elenent 57. The rectifying circuit 58 anocllthe el ectric storage

el enent Wsaﬂ@dm@m ayattigide loé thei tackls or lyesawil igwert mﬂ&i‘]’m\ﬁﬂe}?ﬁa&a@ﬂaﬂ@i@,ﬁll s to
be perfo&gﬁgl cﬁﬂﬁegénl"’ﬁ%o‘%% hlaﬁgf’ﬁga\égﬁﬂlé% "{'%‘H%I egd rearward such that

the cl ut sse STe In the clutch OFF

state, tlﬂ(w&ﬁﬂ)oolAiﬁrt!cﬁlaﬁbd)rﬂroﬂﬁs axetabeid drael ty badkd thdéobl shjustbdfbreehd eel s- out
vigorously 20 fraom.the spoo 2. when casting .is perfornmed due to the wei ght

of the t afe,i&tﬁfélal V#lesitt qféhe w@bﬂ isreachedt dhe pUECHly @abe] sglsornecuiddfet s 61
rotajg agaidse tten%nﬁl' tﬁ&&ﬂ{ a%ft':a,btlgl ifdg)! i\/ﬁ)rg’gpe@'{ffl , hﬁg hrffrﬁ current
62. Thus, a ppliedto

flows in the col rakln orce 1s e spool 12
when t he psmad m:hheb@ﬁmﬁm,g éfcassng, arsirenlg blrakm@tfmrcags mhed fuy,a shbwe amouat ¢fonal

| t f tl d t Ly d
Bfter o placvinte 138 dlend B Gaahn Mraanens toRckiet mekehas hartBE er -t ne
handl e agsgeRiv¥l) énd ﬁl&ﬁﬂ?ki’é i@%\}éﬂteﬂ Rfrst B8kinglcBntd1R6dcb @ie)2 e RRriGE WE Ch

mechani sm 21 is set to the clutch ON state by actuatlng the " clutch return
mechani s FPCONG Pedorb ke dudy rasioon3 i lﬁg’ atipbsushgbas thedprekiag forge gradeallyhweakonsnar d.

br ak b5 ot s bebeint- D8RS ot Wil et g Tpd g oo AR i e

expl ai negrfluarEkihy (secdnla Hraling eaal pfocRssiigdPh #findln@ildpelkied AR &ew Rgicand
m)dlfled@patterns -19 {0085] The spool braking mechani sm 25 operates

accor di ngmds &Wdﬁ@ Bt thespeqldRtls bwﬂ{a@Wﬁb a@@m@g fescesthaifecomeregdnalys. The
braking Ratd &édkggﬁnt 81 I WA %hf‘v«{l@c?{f}%ﬁé%rﬁ redc B EE okt Yebdig of the
enent cha 0 raking

swtch e nges accor he am)
(third braking control processing). The duty ratios Dnl to Dn3 are changed among eight

20  different levels depending on the setting of the braking strength adjusting knob 43.
Therefore, the control unit 55 executes first to third braking control processes so as to vary
the duty ratio with which the switch element 63 is turned on in accordance with the
braking time. '

[0087] Brake control operation executed by the control unit 55 will now be described

25  in more detail with reference to the control flowchart shown in Figure 9.

[0088] Before casting, preparatory casting is performed in order to store electricity in

the electric storage element 57. The preparatory casting causes the spool 12 to rotate and

electric energy to be stored in the electric storage element 57, thereby causing power to be
| supplied to the control unit 55. When the power is turned on, initial settings are executed

30 instep S1. In step S1, various flags and variables are reset. In step S2a, display
processing for a braking mode of the present braking mechanism 25 and the rotational

velocity of the spool 12 is performed. In step S2b, the control unit 55 determines which
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time that has el apsed since casting comenced. If a |large braking force is
applied to the 5 spool 12 when the tensile force of the fishing |ine
beconmes equal to or smaller than a prescribed value, an attitude of the
tackle or lure will invert just before the peak rotational velocity of the

spool 12 is.reached and a stable flight wll be achieved. [0086] A
particul &F FCSIStrP%gﬂé}Fé(EﬁQ E%P Besn gelgeied pathphelnaking straegbadivgingkaed pef or e

the rotagimqealon 1@&'1 b¥mQhe I’&ﬁhoéﬁ?@ésitﬂﬁl iidéntggi%gggrlggr %ﬁ??[n%%@t $£ylar control

is al so execut e_d to 10 cause t rm nal t h™ & stable
at ti t ude comyl @ny Hé eédds tlad brgking patkary carrésposding ar thedeladted steenlghdieviinng of

ti , Ki f i |ied f t t f ti ith
oot uh a8y e XM 3R S e Slng S Piterb et Do M be THERARTC e ng e
braki 519 cbfdl @nit 8% kdcr@dbriitify bREMidRs vatH tgié%{réllgg% ﬁe{t{eﬁﬁntﬁrtﬂé(ﬁﬂﬂﬂin ontrol

processing). Then, during a $Second period, ty ratio Dn2 1S varied
such t hastrenggh adjekinggndb Az és dranghdal yringshi eorsrol thaa frdlowtsethe botootemsitdSnst ant

at an intermedi ate point. ri.ng, t he, second riqd,. result,i i n r adual
br aki no [EE v hPralP R il 5ing BrbE et e ilefl Ransh " pfid "t he
duty rat 86, thPadnttal udIsh dtettd gl fobfonhINRISRON ofliBe kFod? 2lhehe WotiinRc R aki ng
force that becones gradually even weaker until the spool 12 rot agl onal

vel oci t y C3HNE based ox agrudsedForh ghe rotatignsloslacity e¢nser 41 In(stepi §7d thercarirplundont r ol

processi t.y Latd . re.ch 20, anon [ 20,
diff Z(? ent@ gl)czél\(;%i?%s egé%@%&%g%@h%é g%ﬁgi%r? g‘m%fhnteﬁ@aqgsg%%l%rge%%? 'rogtr: é'f) i tg‘aj usting
knob 43. spobihé?.eThus thet romtionaltvielilcity Bérisobbl gxtesdy e8tihg state detectifly debidyrtaki ng

control processes so as to vary the duty ratio with which the switch
el ement B%¥CFta @MEHaBn i n accordance with the braking tinme. [0087] Brake

control pRORAL T OfheRXRGIM S BY s Eﬁ&lﬁlfgﬁlbﬁs@h o‘ﬂ%&% Ta@of"@hhﬁgeﬁ%&ﬁ/m _Oflﬁ%cr | bed 25

in nore detail with reference tot control owchart”shown”in Figure 9.
[ 0088] Bedtaranabvelo¢ingy opthepaodtlGrand dasmbmgni of ipetih dofithd spoold2déWhém st ore

electricity jn he electric sto el ement 57.. The.preparagtory casting
caustt ¢ M elslana 1Riofey § ttafe Tohl P2 Shdefs FloowRapisy it WhBane LRREern ¢ he

el ectri chsiveERBR rBlaf8R veléity ARLIINI GRUS NG RRWRFatbRalRR ociY Bk iRd to the
control unit 55. \Wien the power is turned on, Iinitial settings are executed

30 in st&ppobl2 wonldhayg it had/bgengoisting &gely avithovthdingicted wnos byestensilel n st ep
S22, B aPRTREREIA 4T B PAGTRITHHL (R BB e T o
the cont tepkilaifoirde STTheIBSBANIING SAWRIGAY thaOthb kak bf'ﬂaahgé 6ethe koeneanvéieyg) n has
bee r]28 el ?sczgcglczjlt \ell\‘ltl stan Igohu?t ig rti(;lrll(el,, ?hgc]e. dsri[vreetcr)]r%hg Taccziijn %g te;q?r%ssecrll %gth the equation (1)

shown below.

[0090] T =17 x (Aw/AtL) 1)

Once the drive torque T is found using the equation (1), the tensile force can be found

* based on the radius (typically 15 to 20 mm) at the point where the fishing line exerts the
25  tensile force.

[0091] In step S8, the control unit 55 determines if the tensile force F calculated based

on the rate of change of the rotational velocity (Am/At) and the moment of inertia J is equal

to or smaller than a prescribed value Fs (e.g., any value equal to or greater than 0.5 and

less than or equal to 1.5N). If the tensile force F exceeds the prescribed value Fs, the

30  control unit 55 proceeds to step S9. If the tensile force F becomes equal to or smaller than

the prescribed value Fs, the control unit 55 proceeds to step S10. Thus, the spool control
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43 based on a signal fromthe rotational position identifying sensor 45. In
step S4, the control unit 55 reads the braking pattern corresponding to
the selected strength level n fromthe ROM 55c and | oads the braking
pattern into the RAM 55b. Thereafter, the 5 control unit 55 executes

braking o tion h this. RQraki attern unt t he Ki n strength
adj usti n§ &Eﬁg %ggretﬁlﬁ%ﬁﬂgl@l Hﬁﬂﬂ/{%g tt'e © Q’rﬁ‘tsf’”é‘ic H’&’tenY € gnf Be control
unit 55 cis@i?ﬁ%taﬁé’tfet&%ftﬁé ba%th%gﬂafét(ﬁTt@cﬁn ¥Yedife braking pattern fromthe

i nt er nal . In sté he controlf unit 55 detects the rotational
vel oci t y[8098] t HaS@ptﬂﬂtha_gmmolum%egthSﬂg:smfxtchcbmenh@ bwbelhtdhe a pul se

fromthe r tatlon vel oci t nsor 4 step S7 cont r ol un It 10 55
cal cul at & ‘f}heél ?18]?1 qSIt@mIS(S’PC ﬂﬁa gritylrzﬁ llar‘?f{iﬂ’e‘ ef@#%fh%f Pfﬁ'@ C@'?llﬁﬁ’efl *bei ng

reel egl- ouhd feh@hs m@eéa wogéaie%uﬂhys:poou Beake AhA YD BRAes ﬁﬁlsgsatom)sﬁ@ﬁa% 41 acts
as a casting state tecting device to detect a casti ng state 89] The

tensi | e PuitBespool sonfenl ynit 42 oncrstes snopthly besansgtthe afOObhahgbnl(ﬁ@WwateSof t he
rotatlon@iﬁ%1 |ty V of the spool 12 and the nonent of inertia J of the
spool 12 15 the rotational velocity V of the spool 12 changes at

some poi [E09BNH t ilasteptINO, telbaidnas IsatapetmbeT T Oftal el sselblishdsthaat t hat
point in time and the rotational velocity that the spool 12 would have if

it had bEEXeTSHEHNGE the digstpraking eamirobpiogessng: B g feispoel brasdinitd0 f or ce

f h

ooty ot ok bakioled. Lfiied 81 21Ol S5 §QEBnes Phibiler . e
of chang&ldibs tumeout Gteatif rdimeel theitinyer 20 ik ap)AvEf Abt, thic ceairel r}nmxl Sr:itpromzeﬂs rrgog'(t) ]he
d t b .with th t 1) 0

L L loHS S BN RS P e it iy S St o

( 1) t helél%ﬁéi‘té(ﬁ‘uﬂti@ feQiR & T PRng sﬁtnq)urﬁ@tﬁéi i b;aﬁtﬁlgrcﬁﬁﬁygx&ééglhg ah¢y 15 to

at the point where the fishing I"ine exerts the tensile force.
[0091] | apsd &7 iggakediwitl o nonstant first duSatie Dad fortbs tiire Tlhes inditsiedeviflor ce F

and The. MSHARES RIS goGhFaug TeREn Piant - R sk A DR sy Vel w1

Fs (€. 9. ran@Byf, Vel dkanis aboit30Q6 1qm%§i@rthtefsarﬂcﬁ>eénﬁﬂﬁstdrﬁ&sol\mﬂs@fo equal to
1.5N). If the tensile force F exceeds the prescribed value Fs, the 30

control UAP% ofthepniseeis Rasiod) et Poderably, e 0&nsThetime peod-Thescones equal
to or 5"@%&6&%&[}2&1&3 Iﬁ@% oqroe]]st%rd ?? %{&‘l g? blaking Win $208 18!t ingRe (RY Oceeds

to step spool con
spool 12 is braked more casily before the peak rotational velocity is reached.
20 [0094] The first duty ratio Dnl1 is shifted up and down depending on the braking force

strength level n that is selected. In this embodiment, the duty ratio D11 is the largest and

corresponds to the largest braking force (n = 1). The duty ratios of the remaining strength
levels (n = 2 to 8) become gradually smaller. Thus, by applying a strong braking force
matched to the terminal tackle for a short period of time, the attitude of the terminal tackle
25  isinverted from a portion where the fishing line is attached and the terminal tackle flies in
such a fashion that the portion thereof where the fishing line is attached is in front. Asa
result, the attitude of the terminal tackle is stabilized and the terminal tackle flies a greater
distance.
[0095] Meanwhile, when the timer T1 runs out, the control unit 55 resets the timer T1
30  and proceeds from step S11 to step S12. In step S12, the control unit 55 determines if the
timer T2 has already been started. If the timer T2 has started, the control unit 55 proceeds
to step S17. If the timer T2 has not started, the control unit 55 proceeds to step S14 and
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unit 42 is configured to control the on/off status of the switch el ement 63
based on the casting state detected by the casting state detecting device.
[0092] In step S9 the control unit 55 controls the switch el ement 63 such
that the switch elenment 63 turns on with a duty ratio D of 10, i.e., only
10% of the Céﬁzle period, .5 and returns to step S2. As a result, the spool

brake unP@rtahedimgrde. e timeol2 estabjishg Sl%erﬂffPSﬁSEMgtW féhrssrondbrekise unit 42

oper at escgtﬁpggi:gc\gs cause the spool brake unit 40 generates electricity.
[0093] In step 510 he control unit 55 starts a timer Tl. The tinmer Ti
est abl i sh¥6] he hz;stepcﬁ%ﬂmg;ohﬂmsimuﬂ:fsStdmearﬁmteshfthe tikien {2 haniunalut.pfmegssi ng,

which th k t 40 k th br akj f I
;{‘ep "1 e PRESEH FPoRsat s TErH eeriet theerons WARMRRORAL Tun out
(i.e.5 ibrdcBRidd iRil B h& 11 ABE ol th FhdRond ﬂrﬁlaﬁépmtc&%l@gﬁé r@dnrlg'lhé 55

proceeds to step S13, executes the first bra cont processi ng and
returns second eres@ibied t&i@pﬁf@lﬂ"z ithe> spepiek ie draked iwitht shduty ratierDr thatiss out .

Durlngthefrtbr k|n cont t he 2,1 ed with a
const ant "t lLytéﬁfﬁ%e T4P3 3’ tﬂ?rbgrgihf?iletqs gsﬁdimtﬂa@ndﬁ&d* ‘éi"F]é]oa%\ﬂnq{xI‘i 15 t he
hat chi ng vﬁihatassﬁcﬁ&ﬂéd ﬂlcm@mersctvﬁlphétaﬁng gfat slopesfdositiirdio thBBight. ipds duty ratio
Dnl is in the ran for exanple, about 50 to 100% (i.e., the switch

el ement ipreferablader t mml@@vaiue Oﬂm%lb’ffaftl%@n@m be i E!l thy tinge p‘éaqutl)io o,
pr ef ?6 ab l7§°o &plstag %ge/fmb [&Efo% {hrr\%e&%rd \?scn edl tHn?ﬁ 9) Be f‘r E ut' 0B of

Seco nges spool 12 is

br aked marsecopds idnyg. Wélﬁcﬁfthe tlher e akns it ahé Ostdol ueit s@ kds¥tsitise tﬁma;ctrpﬁhd 20
[0094] The fiyst duty ratio DnI is shifted up and down dependi ng on the
braki ng PECEe!s fom gieB S/ (e4eP SAlthat is selected. In this enbodi nent, the

duty raty '(‘5091 ! Tlhgteglﬁll ﬂlregzgﬁttrol it 55CRE RN MR L Ioki A Hgécﬂg@g & aking

force (n = . uty’ratios o theremalnlng stre s (n=2to

8) beco r’remglrl@tdhwd 4 lyrakmglehé velotitp¥e. Bithapebsityny ialasder thag thos bﬂa,kimg ehdr ce

mat ched t e for . a shor |od titude of

Uhe 151 nRariBy Yerheeomrol s 55 Grecdistp s 280 1t Fgh SehrdheCatis) KRR ng |1 ne i s
attac hed e%&dte%ﬂ%thﬁ‘& Brdkdhg SRSl robdsig. 'PI% 1n§il5'£tl@d %1&%Hic§f’stﬁf5’&fhart&§n ortion

thereof where the fishing line Is attached is in front resul t he
at ti t ude oFigieeS, whenieneduting dhiel third brakingxionirokptoesssing the w:tml ruait S6ackle flies
a greater r Ti runs out, the

95]..Me the ti
oot To) CronifiiShBRESand ARk RN S g HRR VG cisfine M aititaes EhHa | st ep
512. In s ®p sbcbad bidkenEedhroPprodelisingDhe. ARICR Bk HRSafelat (AR thé ﬂﬁ?rrif% has
ro

al ready been started. If the timer T2 has started, the cont unit 55
pr océ@ds Pn3 decreases becomes gradually smaller. When the velomty V becomes equal to or
smaller than the braking end velocity Ve, the control unit 55 returns to step S2.
[0098] With this embodiment, the spool 12 is braked with a strong braking force
before it reaches a peak rotational velocity and the tensile force rapidly increases from a
value that is equal to or below the first prescribed value Fs. Thus, backlashing can be
25 prevented and the terminal tackle flies in a stable manner. As a result, backlashing can be
prevented while enabling the lure to be cast a farther distance with a stable attitude.
[0099] Also, since duty ratios and braking times used during the three braking control
processes are varied in accordance with the rotational velocity of the spool 12 at the
beginning of casting, the spool 12 is braked with different duty ratios and braking times
30  depending on the rotational velocity of the spool 12 even if the selected braking pattern is

the same. As a result, it is not necessary to manually adjust the braking force when the rod

is cast. Thus, the burden placed on the user to adjust the braking force is reduced.
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to step S17. If the tinmer T2 has not started, the control unit 55 proceeds
to step S14 and -22 starts the tinmer T2. The tinmer T2 establishes the
processing time of the second braking control processing. [0096] In step
S17, the control unit 55 determnes if the tinmer T2 has run out I f not,

t he cont gl it 55 proceed o step S 18 and executes the sec br aki ng
contr ol E&Hpﬁﬁes@lﬁ‘f‘d&ﬁmt" S?Fiémﬁ%rélte presept igxensipn is @WCF\’F@% aki ng
processi Bhrirg- r@elythéﬂ‘dﬁésrlg)tthgﬁeaf%@@l%ﬁ&d%e%ﬁ&t{lktﬁeﬁo%de yR?&Feﬂl%g -é%aéeﬁtqg spool

12 is braked with a duty ratio that 1s 1nitial crea rapi dly and
t hen gr aduadf qrdmIemﬁdl;Edhqamﬁtorﬁ thnmedhbqtosutre that the lpceset imvehiizedan alsd bee, as

i ndi cated i.n ure 8.wth hatchin sIo es down rdtotherlght I t
is pref 81?%15’% ﬁ‘éarﬁt%“%ﬁeﬁlsﬁtﬂmn&ét ?Ihf"}wg ASE AR n t he
ranges of palieHts Hevided %&h@@%mt Bodra 6elu§9rdef efa%b@herﬁ%cé @ah%%ﬁxeﬂ&d

prescri bed time period T2 to be fromabout 0.3 to 2 seconds |ong. Wen the

tinmer TZShaﬁqguldQShaft H@,foﬂtﬁrlevelmmdn@shmmts the timer T2 and proceeds

det or m nBWTPf1 ¢ ool BF s P SRR ptelinic s Ensie PO TSR 0 Behing e cne

vel oci t yls\&tectefd dslige otelinesthtg, tHe irSrehB6 R Mot Nited ReudMigihk RehsRE tbreelds tHe! OCi ty
Ve, the control unit 55 proceeds to step S22. |In step S22, the control unit

55 execuf@ssing ate: Hior gxBppiRi ihs Araceentale tscdatesnt the. rolasional yelositeaf thet h _
vertigal g p@%‘ih&?&eﬁﬁéﬁ laétgdrdteﬂl hﬂt&fa%gs‘tﬁ‘e% t%@eéiét[e' ng the third braking

control cessli ng, control "uni Cont he braking force with a
duty rat (1023 tAnsattsedaereﬁs tieevidtlotvirgrliteotienalresnine  fogwhaid, farwdrd, 4boee,second

br aki ng ontrol Ssi n such that the rate at which the duty
Fatio 200PHEV i Yaliclh egetﬁleé)e@%mwve%emeﬂ BN othRESIPBiRBCi ty v

becomes ags@ionhIGePhs refi b ke Ehg%gig%ﬂ?% t(?}@@f%l u.@%gd ﬁ%‘tﬁé ﬁr\és ¥ inveRore ONt 1 Ol

unit 55 returns to step S2. | espoo 12 is
br aked V\nAthDrdmsbr, thege mmaﬂg}tﬂlmdcte debeibertie pmsanemmmmshpehilber ot ati onal

vel o for ce rapl dl. ncrea oma value that is
equa {eie%e&#aﬁ %Vt“‘epffﬂé‘%’f’ %%%P’iﬁ’@e glveﬁ*{‘n backl ashi ng can be
25 prevent ed and the term nal SEacki® MBS IMENT St abl e manner. As a resul t,

backlashlnq can be prevented while enabling the lure to be cast a farther
di st ancelQUPR a Refersing ngwtp Fighee 11,20p0o9] brakisg dewirninscderdgneeawitlos and

o 110, T SR By B KG9 B8 g D035, grn |
begi nni ngecohd embbdingnts) the panoof thé 2edodd teﬁ@&e@hem that stefideatiealtto dwiparts@fi os and
br akl ng therFrst embodiment will be given the same reference numerals as the parts of the first
embodiment. Moreover, the descriptions of the parts of the second embodiment that are
identical to the parts of the first embodiment may be omitted for the sake of brevity.
[00104]  In the first embodiment the display unit 46 displays only the set mode of the
spool braking mechanism 25 and the rotational velocity of the spocl 12. The spool
25  braking device of the second embodiment is the same as the first embodiment except a
manually operated part 46¢" is provided in a display unit 46", as shown in Figure 11. The
manually operated part 46e" is for changing the content displayed on the display unit 46",
The display umit 46" is configured to display various other content than that displayed in
the first embodiment by changing a display mode. The manually operated part 46¢e" is, for

30 example, a press button switch provided on the circuit board 66 such that it is exposed to

the outside of the first cover 6, thereby enabling the display mode of the display unit 46"
to be changed easily.
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30 depending on the rotational velocity of the spool 12 even if the

sel ected braking pattern is the sane. As a result, it is not necessary to
manual | y adj ust the braking force when the rod is cast. Thus, the burden
pl aced on the user to adjust the braking force is reduced. -23 [00100] In
the present enbodi nent, the present invention is described using a dual -
bearing reel that does not hav & HARPEMBORINENE chani sm However, it wll be

appar ent 1§ 05PN Qb Hh0A6Xs Sl g%,le;g@gsit*%axgiggF%e&%é&&dﬁa&%ﬁﬁy{hﬁdt hat the

present |nven ion can-al so be earing reels having |evel
wi nd nec kabbdinent will mm he expdaipe]. I view ofthe simidarity betwees thmrﬁm ahddhirdh t he

circuit board 66 i 0,av terf rence W, t shaft,
gui de sh& odigpgs, Bgattpa b8 yEabedtings ﬁ.ag%de{l%?w}w Ry ffith t he
present emBagiiEMyill Beeil e he!s8mb %ﬁ&n@&ﬁdrﬂ&al@ Bs Eﬂ%%afﬂ; §hiheq*1rét' ne is
detected as the casting state, the invention is not limted to using the

tensile ﬁmb@@nmt tMereomsther@smas ofbe pestaofihe thitd entwdahed that expt abl e to

detect th jonal, v f the 10 ool. he.det.ect ed

rotati onéc%n{l%arl QM paLs ﬂl?s%(g%&q% Qgrashs ey Gﬂﬁi‘{%ﬁﬁiﬁﬁ?% ofRIFUMh. Tt he

fol I owi NGOG Ctin@Redhirl @FBodimhe Werinsh shx F‘&Iﬂ!@hﬁ} ¢ IBEANE261 KiRWHakELy ofer ti cal ,
hori zontal, bel ow and transverse" as we as ani/ other simlar directional

ternms refagnets RokSSA1a; ?b@ﬂng)ﬁb‘ipé‘ﬂ fmmaneéa@ isreavided in 2 1etor268s ent
t t
vt o g ntos HAERS 268 i1 Tandly Ul BB SO BERLARES T

pr esent bnmltIed@mterecSEﬂEND EI\/BCDI I\/El\ﬂ' [ 00103] Referring now to Fi gure 11, a

spool brﬁ&; Bg e,]\élwce in accordance with a secgnd enbodi nent- will now be
expl ai ned 0104l tgpm ¢ pratighved]” 2% vsed hesinicdeserhs & Gampongpiyscctian grpart

enbodi megf s de\;lg@mgﬁ.ﬁ@sghé?&w%%n&/%F?ﬁﬁvﬁg%gisrﬁ%ﬂg B 4t ph ph cgggmﬂn@ako to the

parts of 20 the first enbodi nent Iven the sane rence nunerals
as the paargowfthe deirkd fistctiownbodi ment.  Mor eover, the descriptions of the

art of ecpnd enbodj nent t.hat,, J.cal he part t he
P O R SR B o 2 DSRS0l L
first em&ﬁlﬂ! HERdth nidaf a GeamBhable Mﬁbﬁnt%@d@lﬁﬂhﬁdﬁh@ﬂﬂoﬁlﬂeﬁ%rﬁﬁéucmﬂ%t&fen he

spool braking nechani sm 25 and the rotational velocity of the spool 12. The
spool 25Tesuliig my stEmificeatly thanged. sﬁumdrnelcbtimmms c@ hehnonstzued ag énciudiing i r st

Bl R R S S P
changi ngnidaging eftientordiisbéiyiesl on the display unit 46"
20 [00109] While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent to those skilled in the art from this disclosure that various
changes and modifications can be made herein without departing from the scope of the
invention as defined in the appended claims. Furthermore, the foregoing descriptions of
the embodiments according to the present invention are provided for illustration only, and
25 mot for the purpose of limiting the invention as defined by the appended claims and their

equivalents. Thus, the scope of the invention is not limited to the disclosed embodiments.
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The display unit 46" is configured to display various other content than
that displayed in the first enbodi nent by changing a display node. The
manual |y operated part 46e" is, for 30 exanple, a press button switch

provi ded on the circuit board 66 such that it is exposed to the outside of

t he firskgﬁgﬁiﬁgﬁaﬂéﬂﬁﬁﬁgy enabling the display node of the display unit
46" to Py. -24 TH RD EMBODI MENT [00105] Referring now to
Figure 12, a spool brak wbgﬁaﬁg@eﬁ&ﬁfgaﬁﬂ%gﬁng%hc&neﬁrmr{. embodi ment
will now be explained. Tn viewof the simlarity between the first and

the parts of t AaepoteinBal BoedFioliulc BB GTBR rahe B

nuneral s as the.part f the first enmbodi nent. reover, the descriptions
of the p&r¢%r &Vﬂfawaep Fﬁ?%‘”g%@}ﬁlﬁé’ﬁ °s {yph freArangsdRlong %%ﬂtattoaakcﬂ@cs% ts of
the first enbodiment may be omtted for the sake of brevity. [00106] In

t he thir Witbbsaategspolanties ang aqhuarelity dfsoils mmangad trebe spegedmpsrtanpl ural ity of
magneti c pol es 26la. The ring shaped form ng magnet 261 is provided in a
rot or 266uciiffeiidntialdiregtioh dipetbidrdreirigngnfipgee ind fitariged tmeato fogathepwiled resin
m xed with netal particles or nolded sintered netal. [00107] The term

" conf i gueRtpodls tHeeBfls iRt thd RAcSaRM Ird Rt IPRBSRtide $RGF AR BlorfBEt Of a
devi ce includes hardware and/or software that is constructed and/ or

progr amTESt#%%né}%fn%&tQ&’ﬁl JePFsy @?ﬁh{é ggai;lg%h%ndjegcﬂ 9PdQ %{)gs-rltfhg/éﬁgeer ms_of

t
degree suc ubstanti a appr oxi nat e used herein

mean a reaspnahl e unt .of devi ati of t nmodi fied fermsuch that the
end oo afeRTRihls Riect i 3 o skth oohfs SR i ieclih Brdficde e can be
consirued as including .a deviation of at least f 5% of the nodified term
if thYs QEVFAH hotH9hnot negate the meaning of the word it nodifies. 20
[00109] Wiile only sel ected enbodi nents have been chosen to illustrate the
present i nventa ssfitchielenydnt tornecteg pabethtendsoofithosel sdquedced in the art from
this disclosure that various changes and nodifications can be nade herein
Wi t hout depar t iangstingsntt detestirgnéevive dohfgurededdtécd a cagingefatgeddi n t he
appended clains. Furthernore, the foregoing descriptions of the

enbodi ment s acGpdbNDnirdl ddVicaRibBASREd tdWEHRo! MoRbE BV I8shidh .
illustration only, and 25 not for the purpose of limting the iInvention as

defined By [ He,ARPERHRL kY e 2Nd their

15
2. The spool braking device as recited in claim 1, wherein
the casting state detecting device has a tensile force detecting device for
detecting the casting state that is configured to detect a tensile force acting on a fishing
line dispensed from the spool during casting.
20

3. The spool braking device as recited in claim 2, wherein
the coils are arranged along a circle that is centered on the center axis and
aligned in a plane substantially perpendicular to the center axis, each of the coils is wound

in the shape of a fan and centered on an axis substantially parallel to the center axis, and
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equi val ents. Thus, the scope of the invention is not limted to the

di scl osed enbodi nents. WHAT IS CLAIMED IS: 1 . A spool braking device for a
dual - bearing reel conprising: a spool braking unit configured to brake a
spool, the spool braking unit including a rotor having a plurality of

magneti c_,po t hat.are .arranged along a. rofational .directi 5 wth

al t er nat #ﬁ&“ﬁi@ﬂm ?ﬁtgg CHh I QU 1Ry PéL‘lsf &‘anl)" %{ﬂ q51§g Qﬁ"{féﬁ?o?&?a@ cep&d apart
ina circunferential direction, the rotor being configured and arranged to
rotate t6¢Eesperdsipamnaximemssdns of thwinsling diametei.ng end faces that are
arranged to face a side face of the rotor, the <coils being connected in
series to forma coil sequence and each of the coils having a w nding
dianeter that is larger than a full length of the coil in a direction

parallel to a 1) centekc gvbbbrakinkBvieaPteciteSiticlfin 2haRRM connected to
both ends of the coil sequence; “casting state detecting device configured

to detect a casti 3 0 I I i control
an onf of 1 ot at ua® Sof pEE] 8K hERRRe S AR BRI e 41 °75' )
The spool_brakin evice as.recited in claim1l1, wherei.n the cast] state
det ect i nﬁn‘ggﬁﬁgé&ﬁgy aP@ﬁé?tVQ ?ﬁﬁ@é e@@?@@@%t%it%%c‘?%‘itmoﬂ@? @‘&4 ﬁrﬂ‘gg t he
casting state that is configured to detect a tensile force acting on a
fishing cPispse gitached isthe cireht bomed-spool during casting, 20 3. The spoo
braki ng device as recited in claim2, wherein the coils are arranged al ong
acircle that is centered on the center axis and aligned in a plane
substantially perpendicular to the center axis, each of the coils is wound
in the shape of5.a fanTknshoobhakingdevide adreadédinTidig! A Mirkldk kympAgiagl el to the

center axis, and -26 the full length of the coil is equal to or [ess than
' laref a di agongbpisl smnsdn@iulb b aﬁﬁfa9lv%ﬁ&m£foﬁﬂ5ﬁ&§aaﬁ}ﬂ§pésed 8n flRX!1 MUM
val ue of the wi nding dianmetéer. 4. The spool braking device as recited in

clain12,éﬂgg{ﬁ%gqg)&nsb%%gﬁ%mggp%%&hagsgﬁﬁg has a circuit board configured

and arrang ace an e spool and a plurality of contro
el ements nounted to the circuit board, and the

6. The spool braking device as recited in claim 5, further comprising
an internal battery configured to provide electric power to drive the display unit.

15

7. The spool braking device as recited in claim 2, wherein

the spool control device is configured to electrically control the spool braking
unit to apply a prescribed first braking force to the spool for a duration of a first prescribed
time period when the tenéile force detected by the tensile force detecting device is equal to

20  or smaller than a first prescribed value.

8. The spool braking device as recited in claim 1, wherein
the coils are arranged along a circle that is centered on the center axis and
aligned in a plane substantially perpendicular to the center axis, each of the coils is wound

25  inthe shape of a fan and centered on an axis substantially parallel to the center axis, and
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coils are attached to the circuit board. 5. The spool braking device as
recited in claim4, further conprising 10 a display unit configured to

di splay various information and di sposed on the <circuit board so as to be
exposed to an outer surface. 6. The spool braking device as recited in
claimb5, further copprising an i nt er nal bat ery conflgured tQ prqvide

el ectri cﬂ}foéﬂt‘—.lrler’(ggl ¢ &0l Weeaualdp oy S&Fha’é% qaagon% @Eﬁé‘l"nﬁf&%‘?ﬁﬂ habyi ce as
recited in claim2, wherein the spool control device is configured to
eIectrlc&Pﬂ?@@@hﬂﬁ@ﬂnﬁﬁmnmmxﬁnedﬁﬂmawmwngﬁwmwmn apply a prescribed first
braking force to the spool for a duration of a first prescribed tine
period when the tensile force detected by the tensile force detecting
device is equal to 20 or snmaller than a first prescribed value. 8. The

spool braking device "ﬁﬁegp%nsﬁﬂmgrae%@hme&teMt%ﬁﬁmrs WitrdP! | S are arranged
along a circle that is céntered 6n the center axis and aligned in a plane

substantially per ﬁ%aﬂg&wo?aeﬁeefs*asnggﬂaﬁo Floa 52 eind Bof gfalﬂ% s wound

25 in the shape axi's pagallel to

t he center, XIS and 7 f ngt h, of t co to Q ess
than v4 St %ﬁ%%ﬂ?ﬁcrﬁa Al stking RETilocs fecohir @IHFart’é’§|8 Getmghedes mum
val ue of the wi nding dianeter. 9. The spool braking device as recited in
cl ai m 8, tiedieaps vahen Hie tepsilsiforse deteeted bﬁ\?h@c’féﬂﬂﬂg f@@ﬁ%ﬁgm@cﬂeﬁ@eéﬂi egmatfocal |y
control the spool braking wunit to apply a prescribed first braking force
t o t he sposhallapthaa adfirstpresmibed valué.i r st prescribed tinme period when the
tensile force detected by the tensile force detecting device is equal to
or smaller than a first prescribed value. 10 10. The spool braking device
as recited in claim8, wherein the rotor has a plurality of nagnets that

are gonfigured {0 be i ﬁ)@ofﬁ' |d%9i9@a? hted B c14ithes %Hf%?éiliand t he

rotational direction Is ntere about e center axi s The spool
br aki ng devi ce ted | rein r ol Vi ce
has a circuit btgér (5°r ﬁlalplur 3%&%‘??%38‘& CPB (g%alﬁeop’é‘?ﬁl rHalnﬁeé ool
and a plur of control el nents mounted to the circuit board, and the
coi | s arf %F Solead s ToiboBRl digFROMis gPpered about the center axis.
11. The spool braking device as recited in claim 8, wherein
15 the spool control device has a circuit board configured and arranged to face an

end of the spool and a plurality of control elements mounted to the circuit board, and the

coils are attached to the circuit board.

12. The spool braking device as recited in claim 11, wherein
20 the spool control d_evice 1s configured to electrically control the spool braking
unit to apply a prescribed first braking force to the spool for a duration of a first prescribed
time peﬁod when the tensile force detected by the tensile force detecting device is equal to

or smaller than a first prescribed value.
25 13. The spool braking device as recited in claim 11, wherein
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12. The spool braking device as recited in claim1l, wherein 20 the spool
control device is configured to electrically control the spool braking
unit to apply a prescribed first braking force to the spool for a duration
of a first prescribed tine period when the tensile force detected by the
tensile force detecting device is equal, to, or smaller than a first
prescribed val fi}é‘?‘“@@ltg’??‘mﬁﬁ%‘ug%ﬁva ERiapgd HB%FE’?@"&%‘%&E 8 SPHO®| ai m 11,
wherein -28 the circuit board includes a washer-shaped ring nmenber that
forns a peitiopalonggardiplaliregiiomgng theadhgmentberas substantialidcaapiial mithgherenber i s
substantially coaxial with the center axis of the spool. 5 14. The spool
br aki ng denteéremisas thegiobed in claim 1, wherein the rotor has a plurality of
magnets that are configured to be fixed to a flange part of the spool and
the rotational direction is centered about the center axis. 15. The spool
braking device as recited in claim1, wherein 10 the spool control device
has a circuit Hdard cbrefsipgallydkiagdewice asnpeided v clawd , aeraand of the spool
and a plurality of control elenents nounted to the circuit board, and the
coi l s are attachetdrdhat hehealitgwimagaes that 4@.colhigurepdie fixedko adlaigypae as
recited in claim15, wherein 15 the circuit board includes a washer-shaped
ring nMenmgehelspadl ah@ IS oftibNA] didbtioPRcbAeRdaboRghAcdnfidllagls, di rection, and the
ring menber is substantially coaxial with the center axis of the spool.
17. The spool braking device as recited in claim15, further conprising 20
a display unit configured to display various information and di sposed on
the circuit baard so.as to be exposed to an outer surface. 18. The spool
br aki ng devi cecﬁs rechfeeS(?OPhbré‘“éi‘E%e‘f?? a%\f‘?&}t"é%’ﬁ#%‘@ WSS unit has a
di splay surface that is substantially parallel to a surface of 25 the
circlft board. tbospopbeontiebdesiesohasisrciieniiGoad\rraBzusd prdaranged ip @pudtm 18,
further conprising an internal battery configured to provide electric power
t o dri veendef it spiodyndiapluralBy 80corifiod eepmots thrwekddtg tikediane tesrd; ewd thed i n
claiml1, wherein

cotls are atfached to the circuit board.

16. The spool braking device as recited in claim 15, wherein
15 the circuit board includes a washer-shaped ring member that forms a cut-out
portion along a radial direction, and the ring member is substantially coaxial with the

center axis of the spool.

17. The spool braking device as recited in claim 15, further comprising
20 a display unit configured to display various information and disposed on the

circult board so as to be exposed to an outer surface.

18. The spool braking device as recited in claim 17, wherein
the display unit has a display surface that is substantially parallel to a surface of

25  the circuit board.
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the rotor has a ring shaped nagnet with the magnetic poles that are
arranged along the rotational direction with alternating polarities. 10

19. The spool braking device as recited in claim 18, further comprising

an internal battery configured to provide electric power to drive the display unit.

5 20. The spool braking device as recited in claim 1, wherein
the rotor has a ring shaped magnet with the magnetic poles that are arranged

along the rotational direction with alternating polarities.

10
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