SPOOL BRAKI NG DEVI CE FOR DUAL BEARI NG REEL CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] This application clains priority under 35 U . S.C. 119
to Japanese Patent Application No. 2005-330248 filed on Novenber 15, 2005.
The entire disclosure of Japanese Patent Application No. 2005-330248 is
hereby incorporated herein by reference. BACKGROUND OF THE | NVENTION Field
of the Invention [0002] The present invention relates to a braking device.
More specifically, the present invention relates to a spool braking device
for a dual bearing reel. Background Information [0003] A spool braking
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spool braking devices. In addition, technology that electronically controls and brakes a
rotation in the line-releasing direction of a spool that is rotatably mounted to a reel unit has
been recently disclosed (see, for example, Japanese Laid-Open Patent Application No.
H11-332436). Conventional electronically controlled braking devices include a circuit
board that is arranged in an interior of the reel unit and a plurality of electrical components
disposed on the circuit board. The electrical components include a microcomputer and a
sensor that detects a rotational speed of the spool. In addition, a plurality of magnets is
mounted to a spool shaft and is sequentially arranged in a rotational direction around the
spool shaft. A plurality of coils are connected to the circuit board and disposed around an
outer periphery of the magnets. The spool is braked by utilizing the electric power
generated in the coils by the rotation of the spool.
[0004]  In addition, the conventional electrically controlled braking devices are
configured to be able to adjust the braking force by a dial. Specifically, they are
configured so that the braking force is changed by adjusting the extent of overlap between

the coils and the magnets in the axial direction.




1 [0005] Casting conditions widely vary. To take fishing line as an
exanple, the relative density of fishing |Iine nade of polyam de resin,

fl uorocarbon, or polyethylene are each different. Therefore, when the
fishing line is wound around the spool, the mass of the spool is changed
by the fishing line. Accordingly, the nonent of inertia of the spool
changes. In addition, the mass of tackle such as a lure, nounted on a tip
of the fishing line change depending on the tackle type. The rotational
speed of the spool in casting is changed by the above described change of
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fishing line with a mass that is different from that of the configured fishing line is used,

when a head wind blows, or a when full-casting is performed. In addition, when a fishing
line with a small mass is used or when a tailwind blows, disadvantageous situations
including a situation in which the tackle is not cast far and a situation in which the tackle
is cast too far may be caused. Accordingly, the tackle may be cast to a position remote
from a target position. Thus there is a possibility that casting performance cannot be
maintained.

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

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

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




[0008] In view of the above, it wll be apparent to those skilled in the
art fromthis disclosure that there exists a need for an inproved spool
braki ng device for a dual bearing -2 reel for pronptly finding an opti nal
setting for casting conditions with an easy operation. This invention
addresses this need in the art as well as other needs, which wll| becone
apparent to those skilled in the art fromthis disclosure. SUMVARY OF THE
| NVENTI ON [ 0009] A spool baking device for a dual bearing reel in
accordance with a first aspect of the present invention includes a spool
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{0010] This spool braking device for a dual bearing reel is provided with two
operating members; that is, the first operating member and the second operating member.
For example, combining a number of 4 braking levels of the first operating member and 8
braking levels of the second operating member provides 32 braking force levels without
minutely setting the moving distances of the operating members. Here, a plurality of
levels of the braking force is able to be performed without minutely setting the moving
distances of the first and second operating members by properly using two operating
members so that the optimal casting condition is able to be promptly found out with an
easy operation.

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




the present invention, wherein the spool braking unit is configured to
electrically control braking for the spool, and the spool controlling unit
is configured to electrically control a braking force of the spool braking
unit. In this case, since the spool braking unit can be -3 controlled

el ectrically but not nechanically, it is possible to mnutely control the
spool braking unit according to types of fishing line, conditions at
fishing spots, and the like. [0012] For exanple, it is possible to select
one of the plurality of braking nodes according to casting conditions by

the first ting. i1 ] i adj ngt h of
the sel ost SRR R TRTRE nyy Al RIS LT: R Bl lonep BeShod S,
i's possi takitgourat dvcbidatd bty o Ebhiag tasonditioanatdishingepbispdtidte ikele and t he
.strength of the _braking force according to a cqnbinatjon of the operating
posi ti ond0£2] ¢t heF(tr\%al@B%r B prsiblegriselest onae ghe plppslibpbagkingmedfers are
provi ded : i - ki |¥1§}91fn A I o]
m nut el y ag%j"rr%ggh% %Ae%ﬂgé g%%&%r@g%% ﬁlfsggp%{g%- I ng&?%n daiFt [1)% ]?Jorsgiplﬁ?tst ?/ QB%F t casting
condi t i otis: sieapthad flee ehatgdriking hedobg sheofecand aekdtmg monplees. &f additdu, itg | i ne,

casting ,nmethods, canditions at fi.shing ofs,.and the_ like, b roperly
usi ng bpﬂqualﬁgqtf)&#gﬁerﬁlytsra@ct %W@%‘%qfﬁﬁe 0 -apﬂalaﬁs%ﬁ?pﬁ%‘td&ﬂgﬁp setting
the novi %Qaléﬂ:&gsfo@&%c&fdi ] a%ﬁ{bﬁil‘[altiﬂﬂ of ﬂ_ﬁrﬂﬁ%fa%ing Eﬁ%ﬁ&%f‘%ﬁe% SperQR@r at1 on

of the two operating nerfbers wll nmake 1t possi to pronptly find out an
opti mal castbensyy Hemgivto aperating membesnary popadeat foo settifHte Brakigfosggool  br aki ng

device f a .dual . bear.j reel pertajnpi to a third aspect. of .t pr esent
vent i o bR et igoarot dan e B s et fgbeies nESRER o bt "o “the
present ign¥hbQBndiNGeY @R al DEhHPO A thHeQRdsk OF h kRBIcUiYbEs 6OMKhirY I$nct BstisgOOl
braking unit with strength braking patterns in which strengths of a

pl ur al i t ynashodsaeqnditiona it Aghipgsnots: Ard tedike, bxipgpedy efing both fensticasolthei at i on
of br aki for ar iLffere f; ' her .are.yar] Nl s case,
"t i's podtrsPeaial bl FHEN nih TR s By BBt BhechBaliB Y Ry eor
accor di Ngnérbeda SBédAgsCEtHis] dppidion DTElicefvdy @herdtinginserpitesivill makoitapgilslpri at el y
deal with a variety of casting conditjons. [0014] The ,spool braking device
for a dude preanthifid @daneeimal sashpg eenditiqnowith AN §3SYOPETAFPD- t he present

i nventi onph &t he i i i he thir f the
present UG /o il BoRlte M AiE thrsP B Ol ki Dl e AR of®

sel ect i onhdpiesant itveation is the spool braking device according to the second aspect of the

present invention, wherein the spool controlling unit controls the spool braking unit with
strength braking patterns in which strengths of a plurality of basic braking patterns whose
degree of time-series variation of braking force are different from each other are varied.
In this case, it is possible to select the basic braking pattern and the strength thereof
according to casting conditions. Therefore, it is possible to appropriately deal witha
variety of casting conditions.

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

operating member, and controls the spool braking unit by the selected strength braking
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selects any of a plurality of braking nodes including at | east one of the
plurality of basic braking patterns according to the first operating
position of the first operating nmenber, and a second sel ection device that
selects one of the plurality of strength braking patterns of the braking
node sel ected -according to the second operating position of the second
operating nenber, and controls the spool braking unit by the selected
strength braking -4 pattern. In this case, roles of the first operating
menber and the second operating nmenber are clear. Therefore, selection of
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The spool br.aki.ng .device fo dual bearing reel pertaining to a sixth
aspect  of R FaRERg oerssd pRbatttpering syt 5% Py ng Bl dei ks R ng 1o
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t he spool braking unit includes a rotor that conprises a plurality of
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unit at phegeielrwitipcy mistakeval s in the circunferential direction so that
they surround the rotor, switch elenent that is connected to both

d
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t hr ough didibl sspednofitbe preasry ébvention, wherein the spool braking unit includes a rotor that

comprises a plurality of magnets which are aligned in a rotational direction, have
interchangeably opposite polarities, and rotates in association with the spool, a plurality of
coils that are serially connected and mounted to a portion of the reel unit at predetermined
intervals in the circumferential direction so that they surround the rotor, and a switch -
element that is connected to both ends of the plurality of coils serially connected to each
other, and controls the épodl braking ﬁm’t by contrdl_ling an on/off state of the switch
element. In this case, loading applied to electricity flowing through coils can be changed
by controlling the on/off state of the switch element during rotation of the spool when
casting or the like, and thus the spool braking unit can be minutely controlled with an
arbitrary braking force.

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

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




by controlling the on/off state of the switch el enent during rotation of

t he spool when casting or the like, and thus the spool braking unit can be
mnutely controlled with an arbitrary braking force. [0017] The spool
braki ng device for a dual bearing reel pertaining to a seventh aspect of
the present invention is the spool braking device according to the sixth
aspect of the present invention, wherein the spool controlling unit
controls the on/off state of the switch elenment by controlling a duty
ratio of pulse width nodulation (PW) signals with a 5 predeterm ned cycle.
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[0019] A dual bearing reel in accordance with a ninth aspect of the present invention,

which includes a spool unit, a spool, a handle, and a spool braking device for braking the

spool according to the first through eighth aspects of the present invention. The reel unit

includes a frame having first and second side plates disposed apart from each other, first

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

respectively. The spool is rotatably mounted to the reel body. The handle turns over the

spool. “ o | o ' : | ‘ | _

[0020] With this dual bearing reel, the same working effects as one of the first through

- eighth aspects of the present invention is obtainable.

[0021] The dual bearing reel in accordance with a tenth aspect of the present invention

is the dual bearing reel according to the ninth aspect of the present invention, wherein the

first side cover is configured and arranged to expose the first operating member and cover

the second operating member. In this case, since the second operating member is covered,

it is possible to keep the second operating member immobilized while fishing. Thus, it

prevents the optimal setting from changing by a malfunction.




spool. [0020] Wth this dual bearing reel, the sane working effects as one
of the first through eighth aspects of the present invention is

obt ai nabl e. [0021] The dual bearing reel in accordance with a tenth aspect
of the present invention is the dual bearing reel according to the ninth
aspect of the present invention, wherein the first side cover is
configured and arranged to expose the first operating nenber and cover the
second operating nmenber. In this case, since the second operating nmenber is
covered, it is possible to keep the second operating nenber inmobilized
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menbers, so that the optinmal casting condition "is able to be promptly

found wi {0024 eadsconding ta the prespGesintiohsoplurality eideyads pige heaking forogrig

provi ded rL_setti t:h I Ther. it A ihle to

it oty a0 B P8 AR RGeS0l 8haBe seclBl Brod sn s BRERLR O ' Casti ng
condi t i Omgensieedbypsrobéiy NASS v GRERINE mémbas kbehat typasingd] chstimpicogditiome,
casting  nethods, situations of fishing spots, and the |ike by properly

usi ng t hés e tadsrarrampty found e & ¢gsy RBERETIQRt t i ng novi ng di stance of the

operati n%ﬁ%ﬁmerﬁlsoﬁ%@o%ﬁ?atﬁé hdtiters Ao provided for setting the braking force.

Therefore, it is possible to minutely adjust the braking properties according to a plurality

~ of casting conditions such as the mass change of a tackle, types of fishing line, casting
methods, situations of fishing spots, and the like by properly using the two operating
members without setting moving distance of the operating members. Because of this, it
will be possible to find out an optimal casting condition promptly with an easy operation.
[0026]  These and other objects, features, aspects and advantages of the present
iIlVCIl"Ci.Oll‘l.Wﬂl become apparent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed drawings, discloses a preferred
embodiment of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

{0027] Referring now to the attached drawings which form a part of this original
disclosure:
[0028]  Figure 1 is a perspective view of a dual bearing reel equipped with a spool

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




will be possible to find out an optinmal casting condition pronptly with an
easy operation. [0026] These and ot her objects, features, aspects and
advant ages of the present invention will becone apparent to those skilled
inthe art fromthe followi ng detailed description, which, taken in
conjunction with the annexed draw ngs, discloses a preferred enbodinent of
the present invention. BRI EF DESCRI PTI ON OF THE DRAW NGS [0027] Referring
now to the attached draw ngs which forma part of this original

di scl osure: [0028] Figure 1 is a perspective view of a dual bearing reel

i d M I d
oot pPec il 2 ABGRL LA B SE RS, L AGRL A0S rclighad yagiood ront
vi ew of ttteapdulairahﬁgﬂeﬂge ofEbuweduvhbedirsviside cotérepepabin docakiamg withvd ce of

Figure 1 with a first_side cover opened in accordance with a first
enbodi neﬁﬁStGWbPﬁ’@eﬁFﬁgiﬁﬁ’rqsﬁ%ﬂY‘?%‘Hns [0030] Figure 3 is an enlarged

Cross- sehdspf Vif g’m‘é@ shs feﬁlt%h PBKEABAERY SE1Rsp %%g%?n devidd ciﬁ? Qance

with a first enbo nt o present 1 nvention; |gure4
| at er al lemccrmfrdanheudhhalﬁrbembodgnemeifﬂm:pmmnemmﬁdn t he spool br ak| ng

devi ce of _FEi.gur 1 nd h.the. first. side caover. o n acgcordance
w th the OBt Betsd ety Vlﬁweofaﬁcé@ﬁ{veérm%ﬁ%ieawpp% ]ﬂ'lﬁpa e5is an
expl oded b@ﬂﬁﬁé’d&ﬁé‘ o?%@.{rest f‘@n&@@e‘?ﬂh the ﬁi‘s’t 8de Q@%@g %?erieﬂ ﬁﬁ@&%d%%@&ﬁnth%é h the

first enbodi ment of e present invention; Figure 6 is a
Cross- seé'mt@mb@dwrxbbfﬁlecwsnmvmnr ol ling rrechanl smof the dual bearing

reel in da h the fi.rst, .enbodi ne resent .i nvention;
[ 0034] "GP S il 47 sbieRale AP SRR YrETEibe Shodh PeafHer R it RRIanE”
aCCOfdan&ﬂtﬂ’ﬁl&ﬁrdt'@ﬁlboﬂhﬂeﬁtoﬁtﬂ’i@?ﬁﬂs&ﬁﬁhvéﬁﬁoﬁhe present invention; [0035]
Figure 8 is a graph schematically show ng changes in duténéatlos of braklng

patterns [P#¥33 brBigived Wedeoss-seeion view op a erstive skntigjline wicekanisin atdsduadince

with theblf ree %H*&%H%‘ FERE “Hﬁahthg'%rs? %%Sgﬁl}e‘nf'é{fe@é g%%x%t[ %%%Elm Figure 9 is a

gr aph scherra anges 1n
[0034] Flgurc 7isa block dlagram of the spool braking device in accordance with the

first embodiment of the present invention;

[0035] Figure 8 is a graph schematically showing changes in duty ratios of braking

patterns in a braking mode L for the spool braking device in accordance with the first

embodiment of the present invention;

[0036] Figure 9 is a graph schematically showing changes in duty ratios of braking

patterns in a braking mode M for the spool braking device in accordance with the first

embodiment of the present invention;

[0037]  Figure 10 is a graph schematically showing changes in duty ratios of braking

pattefns in ébrakjng mode A for the spoc"l Bra.king device in accordance with Ithe first

embodiment of the present invention;

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

embodiment of the present invention; |

[0039]  Figure 12 is a flowchart showing a confrol operation of a spool controlling unit

of the spool braking device in accordance with the first embodiment of the present

invention;




patterns in a braking node Mfor the spool braking device in accordance
with the first enbodi nent of the present invention; [0037] Figure 10 is a
graph schematically showi ng changes in duty ratios of braking patterns in
a braking node A for the spool braking device in accordance with the first
enbodi nent of the present invention; [0038] Figure 11 is a graph
schematically showi ng changes in duty ratios of braking patterns in a
braki ng node Wfor the spool braking device in accordance with the first
enbodi ment of the present invention; [0039] Figure 12 is a flowhart

how I
Zhow 19 AP a3k A0aBled RERLE PR ekl bar Py 53800,
i nvent i obiakirty dH4Gh addogdinee h3thiaseeordainstrkimbnmef ieprerht mvétu@ln hedring reel
equi pped with a spool _braking device in_accordance with a second

embodi nefR0431 t h@gﬁeé%ﬁﬁ PFWPWP HFPW efridugl bersing TP?IQ’HP’@P@’LWF@ agPYRr spect i ve

vi ew of I ; vice in
accordangeaﬁﬂ?ét%&% H oo I nen oF mtbh@“%rn ggfe]tﬁ'% fe%%%‘{%%ﬁgﬁDETAl LED
DESCRI PTI ON OF DE%EAHFEEFHRBE[RIEIVBDDIO}ENHIE PI{E]IE%EBQEMBO@HI\/HE?%T@ ments of
the pres nve ion wll_now be explained w r ef enc

dr awi ngsf&?‘*@ §é%eda%%ﬂdélﬁ?mﬁ gt thwg%%gwwrg@n VR gy fﬂﬂl}fﬁwﬂ}

di scl osuggefehal tottH@difa%ﬁé?;‘(’)“\}f‘glelg&fsz%{p'af&'t RIS skhia ig kodi H&ﬁt isof the

present invention are I Tustration only and not for the
pur pose discloismietthatghet fmﬁowm@dﬂscrqmoas ofiteiendwbdingnts dfithe preserd énveotion ans and

their equa gurat i he Reel [.00: Referring inktially to
i gur o 1 Provelo? pustrbes i ndibeten b Bpibsnos itk SraRbiio s ghhaed | L,
enbodi nenmy tﬁl@faﬁﬁgﬁd@rﬁﬁﬁﬂtmﬂwu%}enﬂ1e dual bearing reel is a lowprofile
dual bearlomgl reel for bait casting. The dual bearing reel includes a reel

unit 1, & gma@omof@ﬁdleal star drag 3. The handle 2 is arranged on a side

of ther nit The st i.S rranged
on & reenogiatt SRR o «hREL el BT P kel "G
t he handlvth¥a fist ehbédigetostthe pleadia ierehiipe . THO@ual bearing reel is a low-profile

dual bearing reel for bait casting. The dual bearing reel includes a reel unit ‘l, a handle 2

and a star drag 3. The handle 2 is arranged on a side of the reel unit 1. The star drag 3 is
for adjusting drag and is arranged on a reel unit side of the handle 2.
{00441 Referring to Figures 1 and 2, the handle 2 is of the double-handle type. The
handle 2 has a plate-shaped arm portion 2a and knobs 2b that are rotatably mounted to
both ends of the arm portion 2a. As shown in Figure 2, the arm portion 2a is non—
rotatably mounted to a tip of a handle shaft 30. The arm portion 2a is fastened to the

- handle shaft 30 by a nut 28.
[0045] " The reel unit 1 is niéde’ of a metal such as an aluminum alloy, a magnesium
alloy, or the like, for example. The reel unit 1 includes a frame 3, a first side cover 6 and a
second side cover 7. The first and second side covers 6 and 7 are mounted to respective
sides of the frame 5. A spool 12 for winding fishing line is rotatably mounted to an
interior of the reel unit 1 via a spool shaft 20. The handle 2 rotates the spool 12.
[0046] As shown in Figures 1 and 2, the spool 12, a clutch lever 17 and a level wind
mechanism 18 are disposed inside the frame 5. The clutch lever 17 functions as a thumb
rest when thumbing the fishing line. The level wind mechanism 18 serves to uniformly

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




handl e 2 has a pl ate-shaped arm portion 2a and knobs 2b that are rotatably
nmounted to both ends of the armportion 2a. As shown in Figure 2, the arm
portion 2a is non- rotatably nounted to a tip of a handle shaft 30. The arm
portion 2a is fastened to the handle shaft 30 by a nut 28. [0045] The reel
unit 1 is made of a netal such as an al um num all oy, a magnesium alloy, or
the like, for exanple. The reel unit 1 includes a frane 5, a first side
cover 6 and a second side cover 7. The first and second side covers 6 and
7 are mounted to respective sides of the frame 5. A spool 12 for winding

spool " andieFs 2R EaREMIAE Rt furfity 20 Ehe lpcfingidh AR g 117
Fi gures torandliidh mbdtenispodt art Ajspasc hetwen thy ame 5 aad dhasdeendsidecadr 7.

mechani sm 18 are |spos d inside the frame.5. The clutch |eve 7 functions
as a t hurBe epadrechippml mw&squ@%ﬁkfﬂ%ﬂ?mﬁ}é@h&nﬁk%@\;@? SRMOLa%ﬁtham sm

18 serVvegliovdl MihPhitt¥anidh 18 ThShi, dohﬁ@lhﬂ%%gﬁ’ar{lﬁﬁ 28 @Qﬂﬂ'olg-gne chflcipddi ti on,

a gear nechanism 19, a clutch 9 nechanism?2 utch controlling
mechani sme2Rgnisan @it agacmaniaacn with 28 aretatmnadshd dgich tavat 101 Thedragechani sm 24

are dlspose bet the fra nd the second side cover 7. The,gear
mechan; SHCCERYE A HAKES FSeRO Ol T Siher 01D L SHERRRAEn 3o PR Kb 12
and the tﬂe%ﬁktaﬂuer’[ﬁatr&em R tHSBspodlN 2 thét&§ hinGaaki6A) dn éla:tﬂmﬂs»%hﬁ@nem
controls the clutch mechani sm 2f in accordance with the opefation of the

clutch | epanl bnaklngmgcldnagl (amsséraple ohttessphpkikaking ﬁews@é?él semvgs loTprevadst i ng

oo ol | bR ASSRR SR S5 ER, heSihiNar b BP0 GGG 1o

br aki ng mRchané 5%&%@3@@@@{&% spool braking device) 25 serves to
prevent backl ash when casting fishing |ine. The spool braking mechani sm 25

i s di spod@fbet wBlnframe 8 inqludes figstang S@Qﬁ)@dfsidegpﬂat@q iﬁgldc%gjéposgd i1} GRRPHIEThe
f 5
o 1 onBoR P SthpErRPRRRISRRE (LU REAL 38 R oPolHB BB ol BB o<! 1O

connect ommtﬁnﬂgtcoﬁxmvwh): ﬁrstl’unﬂaéctdnyl stderpiged 8 tulitla9 f 'il"hesﬁrsaslde phma&tlassa de pl ates

8 and 9. The first side plate 8 has .a  circylar openin vVing a step.
The ci r c @&y %wwaéaww ¥ rethestifeyhy Ppera%%lsafom&%fﬁhéﬁﬂbgb(m@ si de

plate 8. .A:SPoBhe SUPPRES 8 PR'dobOMubfork Bafkioh Q8 Bt ol pfloPbr thbSed 8% 1UNI t 1

is screwed into the opening 8a. In addition, a rod attachment leg 4 (see Figure 4) for
attaching the reel unit 1 to a fishing rod is unitarily formed with a lower portion of the
frame 5. _

[0048]  Referring to Figures 2, 3 and 5, the spool support portion 13 is a flat and
approximately closed end cylindrical member that is detachably/reattachably mounted to
the opening 8a. The spool support portion 13 has a wall portion 13a and a tubular bearing
accommodation portion 13b. The bearing accommodation portion 13b projects inward
and outward. The bearing accommodation portion 13b is unitarily formed at a central
portion of the wall portion 13a. A bearing 26b rotatably supports one end of the spool
shaft 20. The bearing 26b is disposed on an inner peripheral surface of the bearing
accommodation portion 13b. In addition, a cap member 14 is detachably/reattachably
mounted to a bottom portion (left end portion in Figure 3) of the bearing accommodation
portion 13b. A friction plate 51 of the casting controlling mechanism 24 is mounted to the
cap member 14. The cap member 14 is screwed into the inner peripheral surface of the

- bearing accommodation portion 13b. The space between the inner peripheral surface of
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is screwed into the opening 8a. In addition, a rod attachnment leg 4 (see
Figure 4) for attaching the reel unit 1 to a fishing rod is unitarily
formed with a | ower portion of the franme 5. [0048] Referring to Figures 2,
3 and 5, the spool support portion 13 is a flat and approxinmately closed
end cylindrical nmenber that is detachably/reattachably nounted to the
openi ng 8a. The spool support portion 13 has a wall portion 13a and a
tubul ar bearing acconmopdation portion 13b. The beari ng accommobdati on
portion 13b projects innard and outward. The bearing accommobdati on portion
13b is u thal t

beari ng %%% rot “gﬁgﬁgg%??gﬁﬁééﬁéﬁﬁﬂg¥ ?%@ﬂg%%éﬁ%g%%% %hkbgﬁ%lgearlng
26b is diTdp d»saﬁgc%basl anchnesd tpehs pdueing lacsumthedaionfpottivn 13bdryiargtaining

dat 3 ddi t ) 14
3§tc gmbﬁ%‘f‘/@%@é%%g%ﬁﬁ ﬁy%ﬁeﬁ}ﬁ@ 2&1%%'@9%16% %P«ﬁﬁ%%"@&v 8(96@%%0%& EOPE5 on in
Fi gure 3)hrafe rEﬂﬂﬁmngf?ﬁ%{n'Bgr PEGQ RS HithRRAdnh @8 %ge\{e fé?mfn[a& 6hNnidrat e 51 of

the casting controlfling mechanism 24 is nounted cap nmenber 14. The
cap mmwr1MrmI$u§a¢eewﬁeHe ba:ﬂrmgtaheanmnéaﬁqn@on’tm:e]rm With tcepafienttres 14bear i ng

accomod tl on between he. i.nner..peri pher surface
R R R s R et et F Tl
seal ed byeaing26u tBQhelﬁearmEQ@ccQﬁﬁédd%ﬂn%@ﬁldrﬁlB%@dlﬁﬂferdtﬁdé He., heagidam
accomodati on portion 13b by a retainin menber 26c¢ formed by bendi ng a

metal wi déaguraBbokihpate) yoin 1 (véhey. the eappeﬁnggdﬂ)ls detaehedrieam thsfbeetieg r et ai ni ng

menber 26¢ IS I terI ocked t-h._an. an r
peri phera cau aélé)né’fo rt%chn 1§§e§ﬁuﬁgde§%comn%%a?%¥hr%%n?“ on b%grbﬁé] %q jﬁ&?ﬁe cap
menber 14he beiring ab@inithedhtiof goRenERY dsRgeligaobmaadag ilerbepang DenisFadlitatdd. i s

possible to mount the bearing_26b to the bearing accorrrmdatl on POI’tI on 13b
from t he [BOAN; oleA(s shewvn 1 Jigyres 2 gad pnthefirgfside cgyerdt isypmieidp thaiisst idghen t he

Ths. doBhronte S Re T SR REl B ﬁeﬁg&%@aﬁ‘%ﬁ'ﬂ?@ﬁ%ﬁ%&&%ﬁ g

acco rr_rmdablamblypmppbmd H3thedistvaatl Isemdlslderplate& 8 angi 9 irea ear reag p@ionios

facilitat 0049 Aﬁ%@howa in Fiqures ge first side cover 6 is
mount ed t ffﬁ%‘* pisp dhat fheyfdrst syfie, poveg 6 SI'WQV‘I"? ?ﬂ%re genned fagee KA gured to
be Openeqézf’a!?QE&ltﬁﬁe% B Iﬁéﬁigér ﬁhﬁéés thPWB%M %t@éiﬁgﬁ‘iﬁeeeg{lemﬂn{e&ﬁnﬂc Irst
and second side plates 8 and in rear portion of

The first 51de cover 6 is fixed to atip of the pivot shaft 90. An operating lever 92 is used
for a rotational operation to open or close the first side cover 6. The operating lever 92
rotates around the pivot shaft 90 and is rotatably mounted to a rear portion of the frame 3.
The pivot shaft 90 passes through a center of the operating lever 92. The first side cover 6
is opened by the rotational operation of the operating lever 92 in one direction. In addition,
if the operating lever 92 is rotated in the other direction while the first side cover 6 is
closed, the first side cover 6 is locked in a closed state. The first side cover 6 forms an
opening portion 6a for exposing an operating member. As shown in Figure 2, the second
side cover 7 is disposed on a handle side of the frame 5. The second side cover is secured
to the frame 5 by a screw, for instance.

[0050]  As shown in Figure 2, the spool 12 has saucer-shaped first and second flange
portions 12a and 12b and a tubular bobbin trunk 12¢ between the first and second flange
portions 12a and 12b. Referring to Figures 2 and 3, an outer peripheral surface of the first
flange portion 12a is disposed in an inner peripheral side of the opening 8a. This serves to

prevent line snags. The spool shaft 20 passes through an inner peripheral side of the
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the frame 5 so that the first side cover 6 is novable within a
predeterm ned range in an axial direction. A spring nmenber 91 urges the

pi vot shaft 90 outward in the axial direction. The first side cover 6 is
fixed to a tip of the pivot shaft 90. An operating lever 92 is used for a
rotational operation to open or close the first side cover 6. The operating
| ever 92 rotates around the pivot shaft 90 and is rotatably nounted to a
rear portion of the frame 5. The pivot shaft 90 passes through a center of
the operating lever 92. The first side cover 6 is opened by the rotational

operatio &nﬁt raf. | evs ) 2.4l i Walall i #4.0n, 1 f the

oper at i ngoﬁl\l/er gﬁ?s’ﬂ%elos?g?le l??]w]'?%%ﬂa{(?tbﬁer ﬂ.tpgg%pgﬁl S\ﬂ%}lﬁlzgq?h?rfi rst side

cover 6 esmpié,cseatjon dvapling. skt vell de apparent t6 ohs of ardivady skall & e egdbnsthas e. The

first side cover for n..openi.n prtion 6a for. exposin n operating

renber - ASCISRERAT HeRgapEoLE g 1 BdmtedP b wrttot s tng o BHhh »

handl e Sbﬂ@bu@fi?% ?ﬁtﬁdd@%‘ch%s kxgg%%?ﬁ%g@ﬁie%uﬁmggar 1he 1ikE Cdh 6 emfpoyehe frame
nFi

5 by a screw, i nstance. | shown i ure 2, the spool 12 has

saucer - shhpepbol i1 2 fiurthen Haseddmihgf12d g is wotarilp frsmed an anduiepperiphgrak t ubul ar

bobbin trunk 1 tween the. fist and.seco | ange rtions 12a and 12b.
et or 11 gt Af feast 5 s g ion 58, TBE i Hicafs pr ARG Ehfhe ot
flange paid édfprisdaaipfurslits ROSIEE (hdt sBowh)faehedRY the Bigtuahfefind8l difectiatopeni ng
8a. This serves to prevent |line snags. The spool shaft 20 passes through

an i nner PppdeiepRdedintevals. of the - 11 bobbin trunk 12c. The spool 12 is

non-rot a Ly fi I - f i
coupl i ng.wq%tl}lwi l?@?&ﬂsg%ﬁlp%gﬁezﬁﬁ o 8d‘f§)§f:£ %?@g}a %{%grr{;&%ﬁ%ﬁm?%g§ ﬁ@g(fg? tﬁ{e:‘ (r)(r;m this
di scl osutike,tfbaéxaipte. "Elidwpdobdhafti20giabses threugiothe lsideiplatel 9 tand thiendssrutatndon

coupling, and a variety of_ coupling nmethods such as key coupli.ng, spline
coupl i ngfrogy the gecongd side coxer AR AR spoofisgaft 2 at poondl, P (gl e | ¢

ring 12dgtdagh Igid% cHw:rtﬁg Z&t&g&@%ﬁﬁ%&i %‘a ?é%téﬁP 282 faPRGhAntePd dhamterof the

first flange portion 1 unctions as a detecting
el ement pemighecal spriacees achoss U adonbied oh thd second sid¢ caeo®n The bearexg A6a is he

SR SO T EC GRTE AT
exanpl e. yldaehes POOLses Pidute @0 1R23HASN,[HE BB edd WY tBE SR oPAIREE (Fis 2hgtaBit €nds
outward fromthe second side cover 7. An end of the spool shaft 20 that
ext ends ouppeeted by thmbaaning 26b as described above. The bearings 26a and 26b are, for

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

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

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

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

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

the spool shaft 20.

[0052] Furthermore, as shown in Figure 3, the spool shaft 20 further includes a magnet

mounting portion 20d that is formed between the small diameter portion 20c and the large

diameter portion. 20a (on the left side of Figure 3). The magnet mounting portion 20d has

an outer diameter that is larger than that of the small diameter portion 20c and smaller than

that of the large diameter portion 20a. A magnet retaining portion 27 is non-rotatably

fixed to the magnet mounting portion 20d by the serration coupling, for example. The

magnet retaining portion 27 includes a magnetic material formed by performing

electroless nickel plating with respect to a surface of an iron material such as SUM
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second side cover 7 is rotatably supported by a bearing 26a that is nounted
to an inner peripheral surface of a boss 7b nmounted on the second side
cover 7. The bearing 26a is anchored by a retaining nmenber 26d with the
same configuration as that of the retaining nenber 26c (see Figure 6). In
addition, the other end of the spool shaft 20 is rotatably supported by
the bearing 26b as descri bed above. The bearings 26a and 26b are, for
exanpl e, made of SUS 440C that has been coated with a special corrosion
resistant film The spool shaft 20 includes a | arge dianeter portion 20a

- and smal {exghadBhRl cupPAd é?f&%m%gl% @ 1%9911 @&%ﬂaﬁﬁ@p&iﬁ@z’i@? % a RBMAhHAA: 204 s

formed in the center of the spoo s af't The small dianeter portions
20b and agoiber with apguact ebiansy crdswb&ém Age n2gactaadirdgbportipegpdemisvel y. The

smal | t 0 ns 2 20c .orme ective s of the
Shool shiTRgt SIS Gefiey B PR Pashe Bl butiBh Aot R PR SV SR o
20 fur t thrtioﬁQbu @Q@e@thﬁm&he tHBWEH RN RO Wimb@%a}éiﬂto brfe Jforcﬂmbeet ween
the smal [ dianmeter portion 20c and the |arge dianmeter portion 20a (on the

| eft si dekiBfin fleqyt fsorg this Hiselogurgieat thromathiod g1 ﬁémgutbmmawt eiginingrpogiiater
d d
et o8 S8borgyle B30 ol Oiak, pAS BBk ostbRRSeROE 98,208, and

portion- Bauljlmgps;ﬂnné%@m@yrthélhked:ah(be'remldyaanet m)untl ng portion 20d by
t he serratl on coupling,. for exanple. The net retaining orti on 27

i ncl udes [%5hgnets %lloﬁﬁltl@rl*‘lamf?o@lh@tgasw%rpﬁlb Hrihattorms @ part Of el kel

pl ati ng r4eal M- 12

(extr ude\(fjﬁ tCﬂad:[lcut ;3951126&1 %gﬁmﬁﬁﬁ ﬁfﬁqurfgga?ﬂe?ﬁg%%nie()t% Oﬁg%é;glﬁﬁlalﬁsg portion 27
isar ectlmmwzwosedrﬁrmmss mrdmghaposmmmﬁhs kidp pthtc?. o?he seppement pith29 magnet
retainin i on 27 t hr ou hoI e |n.acenter of t magnet
retaini n%a% ‘B’rghébe nﬁﬁﬁ@ﬁ%l’mﬁﬂ aég?fi}rgqm?@a a@seé’gsf) ugh the
through kedscméa: plhtZQ‘Hréjlact%t\?&Q%roﬁpfhetl fg@H?an%fter%ﬂ[dﬁaIOﬁ in 8¢l rhdlial N the art
fromthis di'sclosure that the nethod of fixing the nmagnet retaining portion

27 is noditkétiminted to the serration coupling, and a variety of coupling
e oS SERAES, KEthaF RS, ARG, ESUPLL DS ey S viPeP e
part of the& -6l Yécdhd simephacy SmdPd a!n& dispyed t8therRarsTdh®épdohen | anegauﬁharret er
portion %gvaer ?; sltlc?eg Vzrgcgzgllly lsagtgfegn the first and second side plates 8 and 9. An engagement
shaft (not shown) is unitarily formed with the clutch lever 17 on a side of the clutch lever
17 where the handle is mounted, and passes through the second side plate 9. The
engagement shaft is engaged with the clutch controlling mechanism 22.
[0055]  As shown in Figure 2, the level wind mechanism 18 is disposed above the
spool 12. The level wind mechanism 18 is rotatably supported by the first and second side
plates 8 and 9. The level wind mechanism 18 includes a worm shaft 46 on an outer
peripheral surface of which intersecting helical grooves 46a are formed, and a fishing line
guide portion 47. The fishing line guide portion 47 reciprocates back and forth on the
worm shaft 46 in the spool shaft direction and guides the fishing line. The worm shaft 46
rotates in association with the gear mechanism 19. The fishing line guide portion 47
reciprocates (in the left and right directions of Figure 2) by rotation of the worm shaft 46
to uniformly guide fishing line to the spool 12.
[0056]  The gear mechanism 19 includes the handle shaft 30, a main gear 31 and a

tubular pinion gear 32. The main gear 31 is fixed to the handle shaft 30. The tubular
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that is disposed at a pass through portion of the side plate 9. The
engagenent pin 29 passes through the |arge dianeter portion 20a in a
radi al direction and both ends of the engagenent pin 29 project outward
fromthe large diameter portion 20a in the radial direction. [0054] As
shown in Figure 1, the clutch lever 17 is a rear portion |ocated between
the first and second side plates 8 and 9, and di sposed to the rear of the
spool 12. The clutch lever 17 slides vertically between the first and
second side plates 8 and 9. An engagenment shaft (not shown) is unitarily
formed witdiod her 8b Weshed \@MiIPthe biaift Bedt 3 A%he HandIB S 3 Kltolaf¥R! moddicd By © the
handl e r? ﬁnu%%éd, an Spassese tﬂﬁ%ﬁgh theesg%ong %#de pPgie%QPOThg
engageneihe sdeaflateidsandribagpedndwksitia cotee 7c [Tt dlandle shafb3Q ispgohrkitddafindrs m 22.
[ 0055] As shown in.Figure. 2, .the |evel w nd,nmechani sm 18 is di S above
he  bpodPietie THhBline FUSng Hireriiurn ity sriows BTHeGy ¥ 2615 VUL B8 £ e
first anghsepond1sd Hﬁata‘tﬂ%r%’icﬁﬁte% 18fk BandiEnBati SUEITh¥AGh SRS AN Suplkd tb NCl udes
e

a worm shaft 46 on an outer peripheral surface of whiCh intersecting

hel i cal greowndls shaf 38vin the drasdnechadism 33.shing |ine guide portion 47. The
fishing I} gui de rtion reci procates bagk and forth on.the. [m
shart 6 005 e T BRlobl i SRRt BN 4P A 2 Pieleedd MRS wor m
shaft 46 thér@dfatTee spabl RRADLO pAds@Nthvdueh aldeftcd 6Bthe PREGRSES ID.1 The Pingorf deahi ng

| ine guide portion 47 reciprocates (in the left and right directions of

Fi gure 2P2dymegebly mewntsd opdae saohshaiiad ingbe axiel diverction nd\yy epdiplie PINdOR ng | i ne
to th i I : ft 30,
Lo o gy IERIRE PRGBS (IREN0MNI Mok RohRnARS i UE SRS EC@AR | U

t he handloa tshakonB@de Plae 9 tpubedring 331 heiinivn gege2rindAdaesheshiog grhotehe nai n

gear 31. .The hand] e shaft 30 is rotatably _npnounted on the side.,plate 9 and
the second® @asiiglpdporiio WdicHear BYLPR 33p ke ‘HPT&hinl%ﬁcfl@HSleig rotating

in the |igeHeleashOmetlihgeidodt 384 af the bEYEERENAIiH 861 TAD LY Fe \ay
clutch 8§. ‘Fﬁe mai n gealrgg{loi S rotat agleyé’/a%unltl%c]ﬁtg Fﬁe)rhanggéﬂ?hgft 30.
The mai n 3gearesidks wish thewpamtntent pint?d. e dheshingateoveGuisforhed airthgembathani sm
23. [0057] The pini ar 32 extends. from id f. the. second .side plate
5 to the henina eeph it iR syngortd b herr REad Bl oM WigR 0B fer of e
pi ni on geg§urd?). ThecdNsticlRl [#886n 32b is formed in an intermediate portion of the pinion

gear 32. The gear portion 32c meshes with the main gear 31. The gear portion 32¢ is

formed on an end of the pinion gear 32 adjacent the bearing 26a (right end portion of the
pinion gear 32 in Figure 2).

[.0058] The clutch controlling mechanism 22 includes a clutch yoke 35 that engages
with the constricted portion 32b of the pinion gear 32 and moves the pinion gear 32 along
the spool shaft direction. The clutch yoke 35 moves in the spool shaft direction in
association with movement of the élufch lever 17. The clutch controlling mechanism 22
further includes a clutch return mechanism (not .shown) which turns the clutch mechanism
21 whén the spool 12 rotates in the line winding direction.

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

small diameter portion 21¢ is mounted to an interior of the cap member 14. The friction
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32 is nmovably nounted on the spool shaft 20 in the axial direction. An end
of the pinion gear 32 (the left end in Figure 2) is rotatably and novably
supported in the axial direction on the second side plate 9 by a bearing
33. The pinion gear 32 includes a neshing groove 32a, a constricted
portion 32b and a gear portion 32c. The clutch nmechanism?21 is conprised
of the nmeshing groove 32a and the engagenent pin 29. The nmeshi ng groove
32a nmeshes with the engagenent pin 29. The neshing groove 32a is fornmed at
the end of the pinion gear 32 that is supported by the bearing 33 (left
end of tBE 4y, Beeal E sl dfhmdidr h?or?% 0b i$ RounRASh %%t&%r%%ﬁé cRgh is
formed ih an interne |ate port|o e pinion gear . The-gear portion
32c¢ nesheap 1, ahd ishegebiothg eaideFile., ElhisidgecliFigoe 6) bylaBQxd:sprmg flar fdd on an end

! 110 DA Ly B A A
i ncl udes g @h%ﬁfﬁcM%&t%@eﬂﬂﬁ@%rW%Z éHdttﬁ'e blier oLl Gk BOME bas 32b of

t he pi nion"gear 32 and noves the pinion gear 32 along the spool shaft
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a5500|at ment of the [ control ling
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wi ndi ng direction 59 shown in Figures 2, 3 and 6, the casting

control | Pigdieee nhﬁalgwﬁ aoundmrquh@mg TRCSPEFr ) 2 90v<§¢1 PreduginggnerBberd@s a8da g

br aki ng 3, r. 51

sandwi c h%ﬁl@g ﬁ%ié%ﬁ%ggl ) g]%h%'% ﬁe s%‘%gﬁalggg#k &%? -égqﬁr a c%l%gﬁéc%%uﬁg%?%st s a
force of dirbetidnrat prddererpinat éservalstin tiavodnd podutieg spatdier ShafTheXdund h e

soundi ng nechanlsn153 makes a sound by the rqotation of(%he b a ap 52.

The fri cPFivcEiR- 3 ispquntsfp thelgak @&&P}P Sdathet € cangHend oK af} nt ed
to an 'ntaWa%r‘PtronpﬂchetsB&lCﬁ%ggﬁ@ﬁg)Feﬁes%@s %ﬂerﬁergoaﬁa gl%duéﬂ ek lg éJ acent the

smal | di ame portion IS nounted to an i1 nterior the |ng cap
52, and |tmardgmjsdmd phelucingirdesges 58b by ltledf ¢oikipdiag 68d. Fiﬂgmscamd)prchllucwgqu I

i 5 b 2 t
S6r | pher 274 SERPS SR et unbRodRhE et 5o P ntes sepaErRCBRTRERSt he
braking ¢ap, Re a&ﬁldtﬂ?@d&&ﬁ eRBEL ARG Adtat S RSt to HRELRIBAS capf B2 bay Or der to

prevent the braking cap 52 fromrotating and prevent foreign matter such as
non-rotatably engaged with an interlocking projection 7¢ formed in the boss 7b. Therefore,

the sound producing member 53c relatively rotates with the sound producing pin 53a. An
annular retaining groove 52b is formed on the inner peripheral surface of the braking cap
52. The sound producing member 53c is retained on the braking cap 52 by a polygonal
(e.g., hexagonal) wire retaining member 39. The retaining member 39 is mounted to the
retaining groove 52b formed on the inner peripheral surface of the brakmg cap 52.
Because of this, even if the braking cap 52 is removed from the boss 7b, the sound
producing pin 53a does not drop. Accordingly, it is possible to prevent loss of the sound.
producing pin 53a. In addition, the inner peripheral portion of the sound producing
member 53c is located inside the outer peripheral portion of the friction plate 51 on the
right side. Therefore, it is possible to prevent the friction plate 51 on the right side urged
by the coil spring 51a from dropping.

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

is on a handle side of the braking cap 52 is smaller than a diameter of an inside portion of
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liquids or the like fromentering the inside of the casting controlling
mechani sm 24. [0060] Referring to Figure 6, the soundi ng nechani sm 53

i ncl udes a sound producing pin 53a, a plurality of sound producing
recesses 53b, a sound produci ng nenber 53c and a coil spring 53d. The
sound produci ng recesses 53b are forned in the circunferential direction
at predetermined intervals in the sound produci ng nenber 53c. The sound
producing pin 53a is mounted to the braking cap 52 so that it can extend
toward and retract away fromthe sound producing recesses 53b. The sound

R - . - by th
proauci nﬂle%'t@gg(?ﬁgrlﬁgzwgﬁ ndeeRﬁ%rrﬂeﬁqQ&ﬁqggg)gﬂfgtﬁ?(?’ﬂig;&%gg%ﬁﬁé €5, 5Pk by the

coil spring e sound producli ng pin al nst the sound
produci nipdmeiiog meber 8 ivlicptestahde gsmunfdoptradd chengstinreasdreding58drhafdiee sound

duci 3c is rotatably mounted to.the braki 52 and
o 1 ot ACARY JCIRgee TR o P PUBBEITRPoE B PO PP RRR BRI 1 he boss

7b.  Ther gf:@k 8f a nlaft@iaP RAVIL PEAAI RO ABRTREEpRAanES| Blel iM@lcYingdhahB& W th the
sound produci ng pin 53a. An annul ar retaining groove 52b is fornmed on the

i nner peirchiviss alsmeli dismeatergfortidre3 Teraka hapdicgide 8@ a Intgs doneter prbeudThen nenber

53c is retained,on-ihe ing cap: 5 a pol al . .tGe.q., hexagonal
v Tt i HRE SR rhd Sl SRt SPRIR AR BBl S usibE: Ape RO
ret ai Ni NgefIcaoy Remdbr Ok MRghosd dhé inAdesirfaes &ﬂlh@la@%e GbiBRE Boribn BB, br aki ng
cap 52. Because of this, even if the braking cap 52 is renoved fromthe

boss 7b, Thaeefkstivmembedifisdixepithanganuks asecanpnd2ediogped indho PRI Bt i s

possi bl e | - Of ] i i Ltion, the
Pner  poty pra A BringBtioliouct |8 KA. GHARUTLAANR Choafs sh Bt 00,

i nsi de t helicating mapster PR ey @llegred by die refledtive nignlet B8 thapédt@ubihgdie t he right
side. Therefore, it is_possible to prevent the friction plate 51 on the
right si delicatiggdanempieroihdo sne Beravsryoiiis, the sefrtionshpesion ?ﬁg%mdwﬁﬁag br aki ng

cap 52 f qdienea354E0R gﬁgla‘ﬁdg%@deg’%itofﬁ:%ﬁé@isof%&%gﬁ &&lﬁmﬁ; h&GhanSAP 52

parallel to the spoo ft aneter of a p Ion o e stepped hol e
52a t hat 24iisinstantdy heenghiecdsi de of the braking cap 52 is smaller than a

G areter gl | REARS BRLSR, B lP e ShoRged Nl S, i od o o
i ndi cat egpgol eskigEunf 46 Bt fsWispebed iRGhE Dol MakdBE k@l LhR Y, APs@Rhemm 24 by
the rotational position. The indicating nenber 37 is a steppéd col umar
menber  knob (an example of a second operating member) 43 that is able to be operated to be

positioned in a plurality (e.g., eight) of operating positions (an example of second

operating positions), the setting knob (an example of the first operating member) 44 that is

able to be operated to be positioned in a plurality (e.g., four) of operating positions (an

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

controls the spool braking unit 40 according to the operating positions of the adjustment

knob 43 and the setting knob 44. In addition, the spool brakiné mechanism 25 further

comprises the rotational speed sensor 41 for detecting tension applied to fishing line. The

spool controlling unit 42 has a circuit board 70.

{0063} The spool braking unit 40 includes a rotor 60 that has a plurality of magnets 61,

a plurality of coils 62 and a switch element 63. Four magnets 61, for example are

disposed side by side around the spoo!l shaft 20 in the rotational direction. Four coils 62,

for example, are disposed to face each other on outer peripheral sides of the rotor 60. The

coils 62 are serially connected to each other. Both ends of the serially connected coils 62

are connected to the switch element 63. The spool braking unit 40 brakes the spool 12 by
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made of a material having a translucent red ruby appearance. The indicating
menber 37 includes a snmall dianmeter portion 37a on a handl e side and a

| arge di aneter portion 37b on an inner side. The small dianeter portion
37a is exposed to the outside. Aring shaped reflective nmenber 38 is

di sposed on an inner surface of the large dianeter portion 37b. The
reflective nmenber 38 is fixed to an annul ar recess 52c fornmed in the
braking cap 52 by a suitable fixing device such as adhesive. Qutside |ight
that transmts through the indicating nenber 37 is reflected by the

fl [ i
L R o S SPULERR, By RS 2 gl e

Because the rota cating nenber 37 is
easily sééamhwﬂcoﬂe6ﬁegngﬁw@MMEbnkmnmi63 Th@bmks@da@eggmtawdbyﬁgSp@dhanlsm
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t he spooiggk and the reel unit 1, an adjustnent knob (an exanple of a
second operating nenber) 43 that is able to be operated to be positioned

in a plut@otly (lewil be apnghant tQ)tﬁneo:gfexrémairygskFibmthﬁ: mﬁopaﬂilsed@m@ #t second

nonber) | 8 ORaPe UV el LB TRt 08 FTaREATRERS oL e Mo BREH T,

(e.g., fwsbo&flmﬂﬁraaﬂxlnﬂﬂ Agfietsi ASbd @Bposed aRIfRngs pdrtien bf thetspenarat i ng
positions), and _the spool controlling unit 42 that electrically L controls

the spooRidhgieriy62imay bedispesadrsaitha ﬂtlfa' feprmagnaine | digpesed Prthsrmicsit t he

adj ust ne t t he spool braking

nmechani S%B%rglﬁpurltlﬁgs &BQ th9§?1§s:ész li‘lﬁ}gbé‘r%bt%gft| onahgts&gceihfﬂ %psor 41 for

det ect i ng0G6eSHSI omefanmlgltemgwe . tedrtouy magnets 6Théﬂ1e&p@®l60amﬂmpﬂsbd sidebpi t 42

has a circuit board 70. The_ spool g unit 40 includes r ot or

60 that Fseint hﬁICHF‘é‘FIﬁrVﬂE?? g‘r‘?%f]é‘ﬁ@t ?hero anaewﬁbamaspe%ﬁl 8551 [T EongEIEYa

switch el de by side
qSR A (ﬂ%ﬁ ﬁfc?ﬁ%égﬁgﬁ%%ﬁ“&r 1 Fighte 59)f gne@sr &1 arl n3RRRENwHh y

around the spo |ona tion. Four coils 62, for
exanpl e, apprexuhagy skecsatne 1ézgte asthehofdht eragoet rdatrmg petiopRer The magets 6f the

tor 60, Th 6 t h ot ds of
e ser | TS EETSG 120 aeas Sk D FSErton 874 Reouiirbers POt 63,
The spoolyRaakTRGnHE shrf&&smamléﬁtﬁe@mma@ﬂ{%mé efipHepAlRArfadks OF tHRf f t he

fl ow of eI ectricity generated by relative rotation between the magnets
magnet retaining portion 27 of the spool shaft 20. Both ends of the magnets 61 are

interposed between disk-shaped and plate-shaped cap members 65a and 65b that are made
of a non-magnetic metal such as SUS 304 or the like. The disk-shaped and plate-shaped
cap members 65a and 65b are non-rotatably mounted to the magnet retaining portion 27
with respect to the spool shaft 20. Therefore, the magnets 61 are easily assembled onto
the spool shaft 20 without weakening the magnetic force of the magnets 61. In addition,
the comparative strength of the magnets 61 after assembly is dbl—e to b_é increased.

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

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

washer member 66 is made from a magnetic material formed by performing electroless
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61 and the coils 62 using the switch el enent 63. The braking force

generated by the spool braking unit 40 will increase in accordance with
the length of time the switch element 63 is on. [0064] It will be apparent
to one of ordinary skill in the art fromthis disclosure that the coils 62

may be di sposed on the spool shaft 20 and the nagnets 61 nay be di sposed on
the spool 12. In addition, magnets nay be disposed on a flange portion of

the spool 12 and the coils 62 may be di sposed so that they face nagnets 61
di sposed on the circuit board 70. In this case, the coils 62 may be forned

in a flabickBchlidtgwihAREect kOME R FRES SFTaniiRG: htefil GUEEasTSPAh Brl4te)ér tHRONet s 61

of the rotor 60 are disposed side by side in the circunferenti al

di rect i obike.Thhe pasher membsr 66 istrhigined hand-chaped eetainmg ries £ gbalbkympldi  f er ent

from eac her . own._ i Ei reg 5 he nmagne 6l ,ar s with
appr oxi n%agﬁsyﬁ?lﬁnééaigﬁge F%Oﬁggﬁﬂa%ftﬁjaetw% & rgé@?as é@‘ﬁﬁ‘h“i@ﬁg%gbsr tion 27.
The magnepsrofitnatéli geeat tiokh o ehhae69. 0k dnddbssakif @fegqugiapes] for example.
cross-section and inner surfaces 61lb that are planar. The inner surfaces

61b are dinspirstpmeerefthaweshenmegiberpo Feappptrdpatelysgreaterchan of cqupklo Y8y net

t ai ni j 0 f 61
et arn! OGPREL U8R Pl o [AEROA NP Lltfr ROUERHEBL IGBRADOHR OL ar e
t hat ar e mmgtletic whshar menbepgihpeventtic deasnchotodisfoldsd 6 tlrmidiets Gike. The

di sk-shaped and pl ate-shaped ca nbers,_65a, and 65b are non-yotatably
mount ed PECUPREATHYAAENFIEEL] Refrys of Freost il bosyi R fRemageels AbISYBI shaf t

20. Ther%g&gaqbﬁ%m%hﬁ a%ﬁit§f5§tkﬁ%§5¢1wzaiﬁ%%e'reaﬁeﬁ%&nlﬂ;ﬁg Aag%?é oghaft 20

wi t hout ning the magnetic force of the nagnets 61. Ition, the
conpar at iivdispisednepr thamagiets Gindgnedditivn, A ftikalsa s difibylt fos tixbbearing 26k to

i ncreased. [0066] End,surfaces of the magnets 61 nearest, the .beari ng 26b
(1ef &t deoRe BRtugea eaufane JRianhe Betiees Mscustbri gy Ao B ranng 260 B nm o
greater, sheloxBXARISS mid ke, Reakhigle, 26b. The cap nenber 65b adj acent
the |l arge di aneter portion 20a (right side of Figure 3) is interposed

bet ween 68 ar gRefgiringep &igyves 3 20%eayt 68 hredispsed os haimmepperinhgral he nmagnet
A e P e e T e
menber 6%k mh $1. ATveseee c8esade §6mi Sm t echtdrinl Flimedibsesbaniad cap
menber 65b. The washer nenber 66 is nmade froma magnetic materijal formed
by per f orctcHgless wiekql plasipg with respect to the surface of an iron material such as SUM
‘ (extruded and cut material). The sleeve 68 is fixed to the inner peripheral surface of the

bobbin trunk 12¢ by a suitable fixing mechanism such as press fitting or adhesive. With

this magnetic sleeve 68 disposed to face the magnets 61, magnetic flux from the magnets

61 converges on and passes through the coils 62. Therefore, electrical generation and

brake efficiency are enhanced.

[0069]  The coils 62 éré of the coreless type, which serve to prevent cogging and make

the rotation of the spool 12 smooth. Furthermore, a yoke is not provided. The coils 62 are

wound into approximately rectangular shapes so that the wrapped core wires are disposed

inside the magnetic fields of the magnets 61. The coils 62 are curved into arc-shapes

along the rotational direction of the spool 12 that are substantially concentric with respect

to the spool shaft axis so that the distance between the outer surfaces 61a of the magnets

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

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

for example, held in place by a ring-shaped coil holder 69 made of a synthetic resin. The
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17 nickel plating with respect to the surface of an iron material such as
SPCC (plate) or the |I|ike. The washer nenber 66 is retai ned by an E-shaped
retaining ring 67, for exanple, that is nounted to the spool shaft 20. The
washer nmenber 66 has a thickness that is approximately greater than or
equal to 0.5 mmand less than or equal to 2 mm for exanple. An outer

di aneter of the washer nenber 66 is approxinmately greater than or equal to
60% and | ess than or equal to 120% of the outer dianmeter of the bearing
26b, for exanple. The magnetic washer nenber 66 prevents the bearing 26b
di sposed : : ; £AS] 2 eek ; of this,
it will B%FPF?%U@SP%%% éeltr?géwr}gite%pl 1to %%%&émgﬁg%npacth(gg&? e

r ot at i ondhe adii holtlyr &f istfixed spihelcirt@it board 701tk foratsa pactrofeheespool cantrellingar i ng

ai 11 cur BB NS BadprigosatE ol el Rabiseraonheherto® fiedioennce
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greater, for exanplé. Referring to Figures 3 and 4, a sleeve 68 is
di sposed _cigeniblpoard i@ beqausd thhepdd 62 stembeundedodn thieoibbldentcG madkolizpyntife

sl eeve 68 has..an_inner .peri pheral surface.th flaces ..t he nets 61. The
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el ect r ol @gRleN6Tlsehade! fidnh BdyMvhéiht fesinpect to the surface of an iron materi al
such as SUM (extruded and cut material). The sleeve 68 is fixed to the

i nner pel®YRér al Thausvitshelemrent h3 indherdssi for exammile. twe perallal eomneded BETS xi ng
mechani s . i Lt d I / hi ti eve 68
i sposed o FLA REIRE) e bl Sl BEURELFy o b el rBe FBERG cofin
conver gegoitnoamd cpassead tb bidudhinttheniagl dfshEPETsTHEeafwitch clettenic 63 iscal :
generation and brake efficjiency are enhanced. [0069] The ﬁg{n@e 2 are of

the cor efaigtedipa reagspepcesd thecirqutiogie it (Lo §if MRPOSHEPURERS 8fati on of
the Sp°°|su&§cesf988$theff# Ep&rti%ﬂrlga a yoke is not provided. The coils 62 are
wound i nto approxT mate % ect angLﬂ'ar shapes so that the wapped core wires
are di sp@8Et] i nFhadmtdtivealnspegaktensorfdlaeindoyd, firksamplgnetight@inittiNgéecvihg 62

are curved into arc-shapes. alo the rot.ational direciion .of the.spool 12
That “ar o St RCIicR,EoR i AR Lt A Bp eption gt PP gt Fioe s 50

that the g &Eﬁﬂ@&tobﬁké"@&ﬁ okie. qut Qfecﬁbuof)ﬁ@a@%rﬁér R f§nddng 2Rt wheRl and
the coils 62 7s approxinmately constant.  Because of this, the gap between

t he coi | seen from the lateral side. The electro-optical sensor is disposed on a front surface of the

circuit board 70 that faces the flange portion 12a of the spool 12. The slit ring 124 is
disposed between the light emitting portion and the light receiving portion of the rotational
speed sensor 41. The rotational speed of the spool 12 is detected with signals from the
rotational speed sensor 41. Tension applied to the fishing line is then detected with the
rotational speed.
[0072]  The adjustment knob 43 is provided to adjust the strength of cach of the
braking modes operating with braking patterns shown in Figures 8 to 11 in eight levels.
The braking patterns shown in Figures 8 to 11 are hereinafter explained in detail. The
braking patterns are basically configured based on nylon fishing line. The braking
patterns are set to have eight levels and modes are set to have four types. However, this is
an example, and these levels and types can be set to any suitable value.
[0073]  As shown in Figures 3-5, the adjustment knob 43 is rotatably mounted to the

- spool support portion 13 that forms a part of the reel unit 1. The adjustment knob 43
includes, for example, a disk-shaped adjustment knob unit 73 and an adjustment knob
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62 and the magnets 61 during rotation can be constantly maintained. The
four coils 62 are, for exanple, held in place by a ring-shaped coil hol der
69 made of a synthetic resin. The -18 surface of the coils 62 are covered
with an insulating filmsuch as a varnish or the like. The coil hol der 69
is fixed to the circuit board 70 that forns a part of the spool controlling
unit 42. Note that in Figure 5 the coil holder 69 is illustrated with
dashed-two dotted lines in order to mainly draw the coils 62. Thus, the
four coils 62 are easily mounted to the <circuit board 70 because the coils
62 are it GOshan MNeHe ‘aﬁjusi!i’&lng Eﬁo@&uﬂ@ﬁ ddedf %.Bé?ﬁﬂfl@trid f2sin! Gt Rotatldie
magnetic flux fromthe nmagnets 61 wll not be disturbed because the coil

hol der 69hafs74mdnesﬁmmd1aasqmtehef the adﬂstrmnt ﬂ@@?@]lt%endsmssasﬁh@u@n’éﬂﬁt 63

i ncl udes, r ex ar all el ect ed

tranet ot 5paot SupeR oo L0 TR Ragh shef 78 S R Propd b it by, |,
connect e@nols@hit 3. 6’2h@f0@atibﬁ%ﬁ§@ t72dnd @ s&RGN réta@briil b@éimmdilscrﬁﬁmtaﬁtﬁl fehds. The
svmtch element 63 is nmounted to a rear surface of the circuit board 70

(i.e., tHsb @!ﬁ@g@@iﬂtbéf Bopiad & ﬂiﬁ@‘mqlﬁ@pmrbmmmg 43 bredofaeamhyr 7B Thaange |
123 7 ,
port I on é’]t i ng%ﬂg Qnog umth'% ln?ﬁ\% ar1 i &?s%ggﬁqctn?ggﬁﬁfon%a Emjeldﬂ}/s%me t?{%loﬁxanp e a

l'ight em recel ving ro-o sensot i n"wnic i ght
em tting ipl¢didron3baind ad abjugthtent RESH bty 7PN Th@ﬁ)djus'tﬁﬁnﬂtrfbb@é@ds T3z iface each

ot her. The el ectro-optical sensor is fornmed in e when . seen from
the | at efmedioge avh%d%p%@?@éwélmnébm%ws@ Tlse %@HB%%&FH%P%”WJ # surface
of the  GLyGH (%_lgg%rﬂld {Ordridh gﬁ%ﬁ%ﬁtefr%f{] Rk 1ch6F uft 78 gt Spool 12
The slit ring |s osed between t t emttlng portlon and t he

i ght redsiey ﬂmgappmmgl6an T(h‘é atljnetment hmm)pmhon §$msdxp@ad drrovgh thd bpeming 64 i onal
speed of t 0 IS, dete ted with si | s fr the rotatjonal speed
sensor 410t q’?éw%%h ﬁ]&pqerlg& {rQ #weadawsgﬁ?mﬁpﬁﬁ%ﬂﬁog &Fﬂ&&%‘@e{léﬁﬂ% th the

rotati On%mapﬁaﬁ’es tho e%ltmﬂl?ftﬁé‘hdj%ﬂ?i%ﬂttkd&'mt? édet.S provided to adjust the

strength of each of t br aki ng ‘nodes operating with braking patterns
shown i n [G0Hr esTha: acbuslmentrkr@bglhdlcatev'éabss forited il pakemipfghe edinsimeniiowh i n

o T e 0Lt X BB 2 TS B R 1
ﬂ, Ies S IetS tsBe AN :velsiTihd BYRIng foddl TREMSHAS S€foried RenguhPihtertalPBs theHowever ,
first side cover 6 around the opening portion 6a. The marks 75 are formed by printing,
providing stickers, or the like. The strength of the braking patterns or braking force can be
“set to have eight levels by positioning the adjustment knob indicator 73b to align with any
of the marks 75 by rotation of the adjustment knob 43. In addition, the second rotational
position discrimination sensor 45b is non-rotatably mounted to the backside of the
adjustment knob unit 73. The second rotational position discrimination sensor 45b serves
to detect which operating position is selected from the eight level operating positions of
the adjustment knob 43. The second rotational position discrimination sensor 45b has a
brush member 45d made of conductive material. The brush member 45d contacts and
shunts one of eight discrimination patterns (not shown) formed on the circuit board 70. A
control unit 55 detects a rotational position of the adjustment knob 43 based on which
discrimination pattern is shunted by the brush member 45d. A columnar second
accommodation space 13e for accommodating the second rotational position

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

13. A seal member 79a is mounted between the second accommeodation space 13e and the
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an exanple, and these levels and types can be set to any suitabl e val ue.
[0073] As shown in Figures 3-5, the adjustnent knob 43 is rotatably nounted
to the spool support portion 13 that forns a part of the reel unit 1. The
adj ust mrent knob 43 includes, for exanple, a disk-shaped adjustnment knob
unit 73 and an adjustnment knob -19 rotation shaft 74. The adjustnent knob
unit 73 is made of a synthetic resin. The rotation shaft 74 is positioned
in a center of the adjustnent knob unit 73 and passes through the spool
support portion 13. The rotation shaft 74 is unitarily formed with the

adj ust ne : i t - 1.0, rat.at ional
posi ti on%?%ﬁ% zg]'t 4in(%%%sa %a;rﬂsgglp Elozl%bﬂ rg‘?bg%%%?sa%?@%gn%ﬁﬁg 238?% i }elglts&p))igol'
support perspbelrbrildngyneahdmidnh 2 e ibadditi@l) an Theng a9l issl ssemdurkeabieteredrt the' 3

i ncl udes an, adj ustnent knob _portion, 73a, an adjustnent kngb _indicator 73b
and an aa‘?tﬁ%‘%%ﬁ?tjger%‘ﬂ arpéé%g’éo‘-_‘ﬁ%‘d’.‘)%"%f Wﬂé‘%ﬂpoﬁmﬁl%@es@ Cngs
formed onog RIEkS 'ligﬁidﬁ’i"rohi”'& &gir%'{ﬁfo%@ﬁnt&mlbflﬁw 5%)081301'31595 nRdha3{est knob

t
portion 73a  extends outward di1s formed on an outer Surface of the
adj ust mef@07A&hob AmadjuRtBrcnhlatob foatmsingeedpeisinity i arovided tetijeestthent knob

portion 73a is sed r h the openi 6a.,. to.the o i de. ; The

Per i met e PGFEREKIR Gk e R SO OETEE AT Pea PR SAPtihe SHabEPottni h
makes t hgoaRarNat immR aafustniait ﬁ%w@smiﬁngﬁe&aﬂﬁnﬁaﬁp&&ﬁon[sWﬁusTM@ntq@lbyst nent
knob indicator 73b is forned in one end of the adjustnment knob portion 73a
and i s sHBghepgatingrivaitions af gghiriaysls,and enmntks soppds whgmthefadﬁlsmﬁgn )

i ndicate ,,str h.l evel s. qf. th raking force. The marks .75. are, forned at
ogul ar - PAbiTARL s ST iniedy S, s 28R u Rk n R TR EERiRL Port on ba.

The mar ksnchiades a@okidibnig phy 71, b phirfléty of po€itibslhf Bolss 71Keidsan Wingheerhbdee. The
strength of the braking patterns or braking force can be set to have eight

| evel s by7poshe pdinstmgnt mebagpitieripgmin K frols maevarceddn die atdistrment npRecésst h any

of the S : ' ' : bt .1 he
second 1 aes: ThenrHBhPhUBrTR PR ThUBRRTBlenD0HY 3in i ARALAR ph
mount ed t7@at e batksndabeaf 7ichegesahl pediticanite gindlia tnidrd 712 pokitnirederh
rotational_ pgositiqn discrijgnation sensor 45b serve to def.ect i ¢h
oper at i n§7bo§fﬂ@ PEHUPRING BINe//AdYE FAdoThaP F&thf‘té%)“elll‘?"{i"ﬁeﬁn%f’&]i C"l@mﬁ%ﬂ?‘iaﬁons of
t he adju t - d A ' e '

R e s -
menber 45thalaimagesshafigortion. The head portion is formed into a hemispherical shape. The

positioning pin 77a is mounted in the adjustment knob recess 73c so that the positioning

pin 77a can both project outward and retract inward. The positioning holes 77b are
formed at predetermined intervals in the circumferential direction in a fan-shaped auxiliary
member 13f fixed around the through-hole in the outer surface of the wall portion 13a of
the spool support portion 13. The positioning holes 77b are formed so that the adjustment
knob indicator 73b will align with any of the marks 75.

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

be opened when the setting knob 44 is operated. Because the first side cover 6 is required
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shunts one of eight discrimnation patterns (not shown) fornmed on the
circuit board 70. A control unit 55 detects a rotational position of the
adj ust mrent knob 43 based on which discrimnation pattern is shunted by the
brush nmenber 45d. A columar second accomobdati on space 13e for
accomodating the second rotational position discrimnation sensor 45 is
formed in the inside wall portion of the spool support portion 13. A seal
menber 79a is nmounted between the second accomobdati on space Be and the -20
circuit board 70. The seal nenber 79a prevents liquids fromentering into

t he integd [ hani 1L ring 79b
is al so %ﬁ%}?@ge%gmgﬁg%esg&@gtkgtg II) g{ﬁﬁg %gjfo? %%Q%R@g&gg% gsé t lgg’g #@por tion
of the sfool bsupmored pomistae. Ycoftimegl )it withbe difficyltrte\censes dettopgictisnger om

entering iLnto the interior, of the spool braking nechanism 25. [0075] An
adjustneﬂ%mkﬂ@ﬁ“%&%&??%ﬁpﬂﬁgﬁﬂﬁﬁ%ﬁ?sn177 is provided between the

adj ust mepo7nob T dettihd kHOH 44 el Qs Sfor SHAE S cﬁfsk-%)ﬁh%e@@édinm&ﬂ 1k gh3a of

the spool support portion 13. The adjustnent knob positioning mechani sm 77
posi t i ongnd aeetting kisabmotatiokshift 84.3The sasipeg kndbrrgtapos shafo¥sisgositipggstinlaevel s,

~and gener_ at.es unds en the,.adj.ust ment kno 43.i s_rotated. shown in
 gure < cap ot T B B S g e bl e oL ESTR
posi t1 onkAgn@kiob/ it SZBisﬁha&e&JflatsgnﬁEﬁcPﬁﬁmt IToRIsBEinD RhS rofaAtdonangt 84 idir gi ng
menber 77c. The adjustnent knob positioning pin 77a is nounted in the

adj ust me#tRHE Bormedatith thy setting keouait 83.ohhagpting knebzotgtion sl 84 and aexanypl e,

engage w : ] :I: POsl Ll oni j r ai 77c urges
t he pos%%ﬁ?tﬁgé%l ﬁ&}é@??@%ﬁ%ﬁﬁﬂé&%@: ﬁaoazn‘l‘zﬁjéatf{@?éng) “gl}“‘a%‘.’ Eﬁeh S(Ejlosi tioning
pi n-77a issprrt@atichapeda belvipeimbchd8a.i Tigd sectersy lanobriitl83dheluodisarsehidgdnob
portion, a brimportion h%ving a dianeter that is Iargfr t han that of the

head por PPBIPN Sage settinglod ipdigaiar 810 anq settmgrknol secesh@S o g Spibingiaab i s
formed i i o : A Ncye™ | e i ted in
he ad] uat eer i eneg ohaagRAaRGE i Rering BRI LA IR Lol pBRUA' 10 |
proj ect @3t estcodsandwardtand ¢t formedinol an hier puarict iob thicragjusthes kiddtbuat €3. f or ned

o e L S U erent oL frRELiCD LS, on, shaped
Ln ol | gt gt sty SRR LA, v BORGON
wi t h any begkingymodesracsordg to the configured braking patterns are formed at regular intervals

on a portion of the side plate 8 that surrounds the setting knob indicator 83b by a suitable

forming method such as printing, providing stickers, or the like. Any of the four braking

modes according to casting conditions can be selected by aligning the setting knob

indicator 83b with any of the characters 85 by rotating the setting knob 44. In addition,

the first rotational position discrimination sensor 45a is non-rotatably mounted to the

backside of the setting knob unit 83. The first rotational position discrimination sensor

45a serves to detect which operating position is selected from the four operating positions

of the setting knob 44. The first rotational position discrimination sensor 45a has a brush

member 45¢ made of conductive material. The brush member 45¢ contacts and shunts one

of four discrimination patterns (not shown) formed on the circuit board 70. The control

unit 55 detects a rotational position of the setting knob 44 based on which discrimination

pattern is shunted by the brush member 45¢. Note that a columnar first accommodation

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

formed in the inside wall portion of the spool support portion 13. A seal member (not
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[0076] The setting knob 44 is provided for setting braking nodes dependi ng
on casting conditions, respectively. As shown in Figures 4 and 5, the
setting knob 44 is rotatably nounted to the spool support portion 13 at a
renmote position fromthe adjustnent knob 43. It is not necessary to
frequently operate the setting knob 44 and thus operation thereof is

regul ated. Specifically, in order to regul ate operation of the setting knob
44, the setting knob 44 is disposed inside the first side cover 6 and is
not exposed to the outside. Thus, the first side cover. 6 functions as an

oper at i ORhé®@Lk afduRGddRUlea tBrst Sccbaibddagen bace D8d eREMedirefieBodrig0set ti ng
knob 44 i s operated. Because the first side cover 6 is required 21 to be

opened t d-h§per srenhas preyentsiligyidg Asen enfering infesths grfssion of theyspepkirakingt he
o v : A . L
i rri oo dledtin 25" SRBRHOE SREe Bot SR S ORE R ieen e hids 1° Lo

[0077] Theaols edtationgshafi@d ahd aipasd-thdagsh oot orexfathp kol supgoglpostivapldd Het@4 ng
knob unit, 83 and a setting knob rotation shaft 84, The settin ob
"ot at | on TORAFEVeRE [addtere aiaRe o e le@ﬁ_t)é?fa 18F SRqvd bking Iﬁfﬁﬂﬁwg@ nit 83

and passg@omroume&iﬁg 1&89?%&&#&2&3&5?1%% Qf isg)]%ovﬁ@&be@@sﬁ {h@Qeiging:Rrslbﬁ"t 83

is made of a’'synthetiC€ res L1 ng kno I

rotation shaft
uni tari | ynit@3raad the dutert duefaseof thagvak poktiami 3a E3he spoel sppoit pgrtiondB. Mdtat i on

haft 84 first .rotational it i serjmnation. 45
ot at abl PONORPEPEIRE X moatons BE b pEFort FhA PSEpEOBONE Hdhtor 700

The set t i1AgIK BDgdRidteSDuhBCWHELS e eifiRE khoWAKRABtatdAOTA BBwWH IRFighrSSL LI NG
‘knob i ndi cat or 8§b and a setting knob recess 83c. The setting Knob 'recess

83c is fdheaitingkwbimasitioning ndcharism$dtinglndesarshingdineb g8sitimkag st 8%ang knob
portion 3a.extends outward.and s formed on_an out.er,surface of fhe

e} ust meb RS raReRe S50 BBt bl Gl Tiong) eRls SHiEk kI 2R bt e
in one ergfcofTht batibekhdbgrclipaheibdrtur&d thSsatiddlthdbpositoghitlpm SnMnewal A
plurality of characters, (e. mL, M A V\ggl85 I ndi qati.n% br aki ng_ nodes
accor di nghe #tiingknobiiosijionisg hotask (Thg spiéing &nelspesitioning piad 7ais eguedin the

i nterval I of :S] : r S.: ting knob

 ndi cat orBi35 k%‘?xpgé"%%si acbf%IE Qg%g%ﬂﬁ%lp &ﬁtﬁ%r‘g“és%‘gﬁs Id eé‘ra‘:ﬁﬁﬁ’r %18, B g‘% di ng

sti cker s knob pbiitiohing &olednygagt withes fipuf the sedking gnonpsketsonascein @789The® casting
i ator 83b with

any of  { REUBHEPAE PERUOHSS B T1ount FHLAPRR BEFOFHY-IKABEocHe STl GABIET o,
head portion, a brim portion having a diameter that is larger than that of the head portion,
and a small diameter shaft portion. The head portion is formed into a hemispherical shape.
The positioning holes are formed at predetermined intervals in the circumferential
direction in a portion of the outer surface of the wall portion 13a of the spool support
portion 13 that swrrounds a through-hole formed therein. The positioning holes are formed
so that the knob indicator 83b will align with any of the four characters 85.

[0080] The spool controlling unit 42 includes the circuit board 70 and the control unit
55. The circuit board 70 is mounted to the outer wall surface of the spool support portion
13 that faces the flange portion 12a of the spool 12, The control unit 55 is provided on the
circuit board 70.

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

it is substantially concentric with the spool shaft 20. The circuit board 70 is fixed to the
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the first rotational position discrimnation sensor 45a is non-rotatably
nmounted to the backside of the setting knob unit 83. The first rotational
position discrimnation sensor 45a serves to detect which operating
position is selected fromthe four operating positions of the setting knob
44. The first rotational position discrimnation sensor 45a has a brush
menber 45c nmade of conductive material. The brush menber 45c contacts and
shunts one of four discrimnation patterns (not shown) formed on the
circuit board 70. The control unit 55 detects a rotational position of the
setting knabdfcbasad win WHieh 19 SCht Haak ot RAAPLITpd fhreWRkRGD3DY the
brush nmenber 45c. Note that a colummar first acconmodat’ion space 13d for
accomuoda¥hengnounging ithestirquisttmeidoi{bivith tisi screws i, Sorekamplst 4 g istemporariliba i s

formed in t.he inside wall portion of the spqol su rt.partion,13.. A seal
renber ( RBHSES BB RSIne e TSt e Radior LA rFiet B cuBhboE 7tn Tehace 1a¢
and the girbiGtbdard 9@ isdhdiPdispdsRe s§ Bk itT8 SREanBAIBVRAL ettt QathdSspesaptent eri ng
into the interior of the spool braking nechanism25. In addition, an

O ring (Asis of HwveppolishatiPdo ¢ efithie twhee the tisul doaidrvy is kvoptedde tiei on shaft
84 and a -t hrough | on..pf.,the ol .su [t r44,.0n:13, The 0- ring
prevents S]ig) “%’EEP%"E’ rtfé%%)rgﬁ’yrml cr:loglﬁifir%té(;xef1 ﬁge)&l‘en Hé:lrlﬁgrgargfﬁt 12 bgﬁicl)%jl%s%ir aki ng
mechani s guttantiall P OoiftknticSMtH the axikFkhd@sbl shaftizng mechani sm 87 is provi ded
bet ween the setting knob wunit 83 and the outer surface of the wall portion

13a of t h&P82pool Hesphe dimensian ofihe el yHel ipihespocd shafydizesting s bs wade

2 { . . 20 's. and
Coner ar oSmalle B8t el ind B ol PhoRTR0R HAGERELd (RO AGOHE spodti e 5 B0y
t he sett ismgpokinmistigo$3 andthe higst rieltanesinb8avsathe witesit Bomdt70iingokumod to the

positionin in 87a, a .plurality of setting knob positioni hol.es. (not

Shown) _aRESRFLSH Y %%EF ohihe oShRart pogien {7ihet Saes ppgrtiohBis ¥l giHg
menber ungesid NRwishd bRGalk oL oP@S irkd] ARit N0 BE Peddéd. LIRWRAGRion! HiRasRlthd N9 knob

- positioning holes. The setting knob positioning pin 87a 1s nounted in the

setting kirolt bearé 38 i8Bountdhen 8 sttfisegpkinodpopbsippom poripnHSl that, fades theexanpl e,

ei ght settin kno ositioni ol e age with tip of the setting knob
poai 1 onHEEEPerEs 128 St B 1P B el D BT hiotad e FeaPher 3F 4R o haped
nenber t igateah BE Hi+EAE At th 1k ArRitHoardARIBRAN (TMhis, ded WiFPBEE dodhediavi ng
a diameter that is larger than that of the head portion, and a small

di arret er thehesils 6gand itlrircpidoprat) Wik bd wmeressdryranddnsulationdaitiembsistesri cal

shape.

the coils 62 and the circuit board 70 is reduced. Moreover, because the coils 62 are
mounted to the circuit board 70 attached to the spool support portion 13, the coils 62 can
also be mounted to the spool support portioh 13 only by attaching the circuit board 70 to
the spool support portion 13. Because of this, the spool braking mechanism 25 is easily
assembled.
[0083]  Asshown in Figure 7, the control unit 55 includes, for example, a
microcomputer 59 with a CPU 55a, a RAM 55b, a ROM 55¢, an I/O interface 55d and the
like. The microcomputer 59 is disposed on the circuit board 70. A control program is
stored in the ROM 55c¢ of the control unit 55, as well as data such as types of basic braking
patterns to be used, degrees of the eight-level strengths of the basic braking patterns, and
the like, in each of the braking modes according to four or more basic braking patterns and
casting conditions. In addition, a preset value for tension and for rotational speed in each
of the braking modes as well as time data for determining timing are also stored in the

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

-4 -




The positioning holes are fornmed at predetermned intervals in the
circunferential direction in a portion of the outer surface of the wall
portion 13a of the spool support portion 13 that surrounds a through-hole
formed therein. The positioning holes are formed so that the knob
indicator - 83b will align with any of the four characters 85. [0080] The
spool controlling unit 42 includes the circuit board 70 and the control
unit 55. The circuit board 70 is nmounted to the outer wall surface of the
spool support portion 13 that faces the flange portion 12a of the spool

12. The epmidoQlatidiis tma§'5be' used Eléb@nﬁﬁ% dthé E‘t?engﬁi lreGélb theRQRT ¢hd Basid BARLL

Referring to Figures the Circuit board is a washer-shaped and
ri ng- shapéunsaissthe aﬂr@gmtheregf arecﬂtorcduirat&lewﬁﬁg HQW@M@, devitlbe appaserdof . The

accommddt Mgt bR bR 8o L% GRiRLE RELLR Re Ry et A i ¢
t he spoolhe stoaddthe@in. The circuit board 70 is fixed to the -23 inner surface

of the wall portion 13a of the spool support portion 13 by three screws 93.
Wien noub®G34d t hEheciofatignel speed senyar 44 fondetetingdhetesatmal speed ebdhappe) 13 j ig

S X CTDONAI kYo RO RS RLLRG ASALLND 43¢ RONURCAL B0 RERSLORIAM L0 |

center the Ci I’CUI Cl I’CUI oar

it is substlentitiaglkyolk ancarihé secvhd fotatkspEsdsition distgimiaatich shsorAgb s@ool shaf t
20. Because of this, when the circuit board 70 is nmounted tQ the s ool

support gsteetingthe sotattﬂméll pesitian githe pdigsmegt knab 43 are gonnepisd feythesonirel be
di sposed mﬁ‘ﬁ@sgﬁa&(ﬁl féQ Be Erdf‘f:hé@]]ﬁfs $ﬂ1ﬁe Itc;h éi% EIR%B%PQQ(LM%ME 20.

[ 0082] Here on o he reel unit e Spoo t direction
can be malgteconsohiiess. tﬁhmodnlml unih 85 cotsicihe onidff imxaroﬂtlﬁ(hwmh rtnEneds i n a

space between t ool ort portiqn 13 the first side cover,

o oo’ ok eppal et euniy B ReporRe it RS Serttion oren! BErariaal PPt r f ace
of the spg@br 30N Rﬂé)ﬁfst Rﬁéﬁdrﬁ[‘%&%ﬁd}ﬁ&cﬂn‘ﬁhﬁo@se%&rhSQf orlth€sdc8&d rddtichal 1. This
all ows the overall size of e reel unit 1 to be reduced. In addition,

because tposition dlsemnnnaboalsctmﬁm%sbmﬁﬁ/ﬁﬂéphlwwalﬂs mofluletedpsigndehapopl support
por L1 K3kl b Ganl Faphh SROFALTEL QDR OBt o 1,50 5,
the circigpkcifiearyd ﬂ?eannﬁ@P@HﬁﬁS @tfntﬂohl the ohRaTkte bEmhe shatth eRMRACE3 b he coil s
62 and the circuit board 70 wll be unnecessary, and insulation failure
bet ween selecting any of the combinations of the four braking pafterns, and the eight strength levels

thereof whose duty ratio D is varied with the course of time depending on the four

operating positions of the setting knob 44 and the eight operating positions of the

adjustment knob.

[0085]  The first and second rotational position discrimination sensors 45a and 45b

comprise brush members 45¢ and 45d, respectively, both of which are formed on the

circuit board 70 and shunt the discrimination patternrs.'

{0086] A rectifier circuit 58 is connected to the switch element 63. It converts

alternating current from the spool braking unit 40 to direct current, stabilizes the voltage,

and outputs it to the control unit 55 and the rotational speed sensor 41. The rectifier

circuit 58 is also mounted to the circuit board 70.

Operation and Function of Reel during Actual Fishing

[0087] When casting, the clutch lever 17 is pressed down to place the clutch

mechanism 21 in the clutch off position. The spool 12 can rotate freely in this clutch off

state. When casting, fishing line will be paid out of the spool 12 at full speed due to the
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the coils 62 and the circuit board 70 is reduced. Moreover, because the
coils 62 are nounted to the circuit board 70 attached to the spool support
portion 13, the coils 62 can also be nounted to the spool support portion
13 only by attaching the circuit board 70 to the spool support portion 13.
Because of this, the spool braking nechanism?25 is easily assenbl ed.

[0083] As shown in Figure 7, the control unit 55 includes, for exanple, a
m croconputer 59 with a CPU 55a, a RAM 55b, a ROM 55c, an 1/0 interface 55d
and the Ilike. The m croconputer 59 is disposed on the circuit board 70. A

control L t I it as well
as data g]&%ﬁ{ gfs%!f%ﬁlé% gyﬁ%a{glggbib?é i ng?é@ﬁlgﬁo&a@énééﬂ%%@%&e%l rc?e%? ees of the
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of the braki ng nodes_accordin o four. or re i ¢.brakin atterns and
casting eleﬁaﬁcmﬁgt.wﬂlﬁf%mrm%ﬁf‘e amﬁﬂrq@s@d re’ FopiH gﬁgﬁ%ﬁ‘gaﬁﬂﬂ%r
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determining timng are so stored in the . I'n the present
enbodi mespecd ef the spoolt I2eexseats tha pdaknig wil geaduslilyf besometsldyasi ¢ - 24 braki ng

patterns be used de di n n_the strength l.evels thereof...The basic

br aki g [BE] or AEHanT ok PODS PPERGE AL Aresroaiar LGrRans A0 IO S50
However, difficott for tﬁbeoe%ﬂﬁ? DEHto becBmeMeagbti I Me/fr&ddotdtiohsl bRy of thef rom t hi s
di sclosure that all of the braking patterns may be stored therein. [0084]

The rot aspavhaP v§lhbe ankasnebbecauseftbe magnetict Warher mempen 66t is disapsedbebiresf t he
spool 12 81etrha2g%e{sl §1%nd" té‘éa'n%g%b hRg t%é’ﬁgd@gfogh%@%%ﬁ%ﬂgﬁ{ utdrO"

detectin rotatTonal posPtion o i "the Second

rot at i ong@dr dxamblel Betwaers theividghatsicd tind eRshdari4p R6b.0In addéieg itiwill behigfficolt at | onal
position of the adjustnment  knob 43 are_connected to the control unit 55. In

addi t i onforgaesiag i benwrued anddhe-frog rasationgbabilifyrod thesspepleld WBBbesWaRtAnect ed
to the %g&h%é){he%ﬂ%gférefcgﬁesg981% ol unit 55 controls the on/off state of
che 0 e sp

the swit ement spool braking unit 40 in response to pul se
- signal s f0a89) eacWhet theheckiotaats mrthe wampeatlc haeisdis rbiated inahd limestvindotgat i onal

G scr | m AESGR. Se0 Q6B nag P 4 poke TGt ARl o) 25 GHaFS iy ng
g?’/glgrez mOfretufn%e&féﬁﬂﬂll @ot HobPHOTEEE AR BAL 1 RIELORIGEPERAL PYit@ 6N T Ol
fish.
Control Operation of the Control Unit
[0090]  Next, the schematic braking control performed by the control unit 55 when
casting is explained based upon graphs showing the braking patterns in the braking modes.
The braking patterns are patterns in which the braking force (the duty ratio of the switch
element 63) is varied in the elapsed braking time from the start of casting. The present
inventors disboVered that if a large braking force is applied when this tension is at or
below a predefermined value, the attitude of the tackle (lure) will reverse and fly with a
stable attitude just before the peak of the rotational speed. The following control is carried
out in order to make the tackle fly with a stable attitude by braking the spool 12 just before
the peak of the rotational speed. In other words, during the initial phase of casting, a
strong braking force is applied at the highest duty ratio for a short period of time, and the
attitude of the tackle (lure) will reverse. Then, the braking force will be reduced by

gradually decreasing the duty ratio.
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Specifically, the control unit 55 controls the on/off state of the switch
el ement 63 by selecting any of the conbinations of the four braking
patterns, and the eight strength | evels thereof whose duty ratio Dis
varied with the course of tinme depending on the four operating positions
of the setting knob 44 and the eight operating positions of the adjustnent
knob. [0085] The first and second rotational position discrimnation
sensors 45a and 45b conprise brush nenbers 45c and 45d, respectively, both
of which are forned on the circuit board 70 and shunt the discrimnation

- ggfter ns oobgf%]lnﬁ]l tol blakln %éc%‘dh{smf 3 tsﬁx‘éﬂ@g%gﬁ%bra ﬁrﬁl‘?m Wdaed el ement
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Act ual af vhpﬁ%@nwgqga%m %é ﬁ% bk u&ea*rml eﬁgfdls%&mb%a%gsged down to

placethec hanism 21 1™h the clutch of sition. Thé spool 12 can
rotate fbeking mmﬁetshownmh biguke ®isfa stsﬁ@tcbbrakhgmcahsl\m hgaddm@marbgakhmgle will be
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around t j&fdrhR8%o RRké BN 8E@kats blﬂﬁﬁdi@fan&é‘@asﬁﬁg | & tBaking fnolld Show mia%@benent 63
is turned on, an electric current will flow through the coils 62 and the

spool 121k 4 brpkingmacdedV tobe bisrg Waencfluarg ling wethrao‘@latw@d@sﬁz feé s ligherhe spool
12wl | ﬁ{@ﬁg@gé }{ylge%i\%fﬁ‘ﬁgﬁ%%tlse%sgglorw%@&a%‘é’é oNdhiowaReed of the spool 12

exceeds grad y "DECONE S ome 8] Here, .even if the

magnet s gma]e dA sp@f dom@nly Pafdigat ian@ng Gle, bralhng\rrﬂddebeadénfrtll whdre for the
bearing 26b_to becone é‘gnetlzed and the free rotational ability of the

spool 12bwking ipaotaierieraedaljbe siadof rofatiomefribe proohAS MEEn fesihE ang Brakingds sposed
bet ween d@@@ﬁe&lﬁoﬁ}s aﬁ%ngIB% abﬁgaét&%uﬁé@yé}&é’ ﬂl%ﬁﬁlohtsl%ﬁkj%g@net s 61 and

appr oxi m bet ween

t he bear pagoxﬁfdd atthe Iﬂﬂdmhnﬂmlue i cakh bf the bchkﬁﬂg maodds dufiap adegtlgi ng to be

Produced o ermmed e Tk, approximately 0. 1670, seondb) that {5 frbm the et SF 2" €Y
braking until the rotational speed passes the peak.
[0093] In the braking mode L shown in Figure 8, braking patterns (DL1 to DL3) of the
weaker first to third levels are patterns corresponding to special purposes such as long-
distance casting competitioﬁs or the like. In each of these three levels, the maximum duty
ratio is applied until the first predetermined time T1 (e.g., approximately 0.2 to 0.5
seconds) has elapsed since the start of braking. After the first predetermined time T1 has
elapsed, the duty ratio is gradually decreased. However, in order to apply a braking force
corresponding to thlithbing while the duty ratio is decreased, a duty ratio that is
approximately the same as the maximum duty ratio in each of the braking patterns is
instantaneously applied after a second predetermined period of time T2 (e.g.,
approximately one second) has elapsed since the start of braking. Then, the duty ratio is
gradually decreased. Because of this, it is possible to effectively prevent backlash that is
caused when the speed of paying out fishing line exceeds the rotational speed of the spool
and then the fishing line is slacked. Braking patterns (DL4 to DL8) of the fourth to eighth

levels are patterns corresponding to, for example, a long-distance casting with a metal jig

or the like. Here, the duty ratio will be gradually decreased after the first predetermined

-27 -




because the coils 62 are coreless coils. [0089] Wen the tackle lands in
the water, the handle 2 is rotated in the line winding direction, and the
clutch mechanism 21 will be placed in the clutch-on state by a clutch
return nechani sm (not shown). Then, the reel unit 1 will be held to await a
bite froma fish. Control Operation of the Control Unit [0090] Next, the
schemati c braking control perforned by the control unit 55 when casting is
expl ai ned based upon graphs show ng the braking patterns in the braking
nodes. The braking patterns are patterns in which the braking force (the
duty T at {00 &S ShdilatchIEIRIY.5 C3onk MALiped shk i ShPBPRMIREAK Ny tine
fromthe steart&%%itﬁ%?SThe presentn SQji nverE1L orsS cfi scovered thaF 1T a

| ar ge br gkitngkihpmode Ls thappdiimdmwhenratioi of themsisiomn brakbing gatterbddisa
predeterm ned val.ue, the atfitude of_fhe.tackle (l.ure i Ll reverse and fly
N h o SRR PU e bl BOHE. THECREaR dF SRS Bedt Folli P Sheed The
fol | oW NGrak@iy falbrnk $f BRI irk®d thiftlevell afd BR%e bAhERMeH BRidAClh8lskiey W th a
stable attitude by braking the spool 12 just before the peak of the

rot at i ondiffesgéed. I n other words, during the initial phase of casting, a

strong braki,ng f.or i s. appl t the hi { ty. ratig for hor t
peri od o{%ﬁﬁe Iﬁﬁ%ﬂ%@ngﬁqqeﬁﬂg OBF 1 Elgu%gécalei‘eeﬂtiy ﬁfft]é))% Omel&eralé%ref?rssg. Then,
the br akbki@sdedfi€ BraWing pabiermt eoNvDeshdIM Y hditaddalty dectfas kg thbdrut y rati o.
-26 [0091 ] In this spool braking nechanism 25, the strength of_ the four
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braki ng npde shown in Figure 9 is a, standard braking node M_In addi{ion, a
br aki ng "HsHandisatcyss 1 tga P@?% mede;l, BrakingpatsEs (RM oS of ﬁlﬁiﬂar%nd |
strong b | j JEeg t ) St ARsddng. A
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degrees in the decreasing patterns of the duty ratios after the first predetermined time T1
(e.g., approximately 0.2 to 0.5 seconds) has elapsed are larger than those in the braking
mode L. In the present embodiment, the maximum duty ratio of the braking pattern DM3
of the third level is the same as that of the braking pattern DM2 of the second level, but
the decreasing degrees of these braking patterns are different from each other. In addition,
the braking patterns (DL6 to DL8) of the sixth to eighth levels are patterns corresponding
to a minnow that is difficult to cast a long distance. Here, the duty ratio will be gradually
decreased after the first predetermined time T1 (e.g., approximately 0.2 to 0.3' seconds)
has elapsed since the start of braking. In other Words,.the first predetermined time T1 in
which the maximum duty ratio in each of the levels is given is shortened. Note that in the
braking mode M, the maximum duty ratio of the maximum braking pattern DMS is 90% .
or less. Therefore, in the braking mode M, the basic braking patterns are different among
groups of the first and second levels, the third to fifth levels, and the sixth to eighth levels.
{0095] Constant duty ratios are given in the braking mode A, shown in Figure 10, so
that strong and approximately constant braking force is given for each of the levels (DA1
to DA8). Because of this, it is possible to deal with a short-distance casting with a fast
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braking is not perfornmed at the start of rotation of the spool 12 when
casting and braking is started when tension is at or bel ow a predeterm ned
value. In addition, braking is perfornmed at the maxi mumvalue in each of

t he braking nodes during a first predetermned tine Tl (e.qg.,
approximately 0.2 to 0.5 seconds), that is, fromthe start of braking
until the rotational speed passes the peak. [0093] In the braking node L
shown in Figure 8, braking patterns (DLI to DL3) of the weaker first to
third levels are patterns corresponding to special purposes such as |ong-

di stance iGas b, CANALA 0 Fatt R a6t e RvERGnRTadBES Bal AifS | CVel S,
the maximumduty ratio 1s applied until the first predetermned tine TI
(e.g., appkmgmadely Thefdre the Sameskasorissling asttarh apsed iseathef thedewdiamt  of
braking. After. the first predetermned tine Tl has elapsed, the duty ratio
is gradugéﬂyaﬁﬁgpgﬁ@éﬁ. However, in order to apply a braking force
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this, it stcnA93fkblaBsddosiicftResthit OF BraRinRY Mte BRACHkaSKithbAtdutSrati6 24leRA When

the speed of paying out fishing |ine exceeds the rotational speed of the
spool  amfithereyely hdbg sam asghatiin the yalsnaslodd L. Bleshisspt phis.tiewikby gsier o DL8)
of the f t i ! tern [ di .or exanpl e,
a Iong-d%gééﬁgéﬁﬁgs P%gn%% dﬁﬁ%@ﬁﬂﬂjp&ﬁwbﬁhﬁﬁgn ﬁﬁggﬂwggg?ﬂyﬁégéuty ratio
w || be gefcuad byeddeescbasgehe Rivtlein thedrdkitisinofs Bet erm ned -27 tinme TI

(e.qg., agﬁroxinately 0.2 to 0.5 seconds) has el apsed since the start of

br aki ng. [¥9771t heNe¥ialesgesipe Brakingionatrafesieralion @lithe qoatrplowrdt 53 Wl beaxi mum
a1 10 BaORARD Pl EREEI RO ARG 255, Tor oxarple, Therelore
| evel s arj8098)os elnitializhor Bpetihrhat iaiSgéd B1 bwetts spod 12dbltardeato cdsd94] | n
(he brak el Mobom o, ELGULe S, LS. o Lol os ol Ahseaker 117St
1; : ;; tS o p glﬁggége%%qg té%tytrﬂﬁe&' Whic Wakin@RRESH SRLRWbydudiddlarur BESQAAS) has
knob 44 by signals from the first rotational position discrimination sensor 45a. In Step S3,
it is determined which level is selected by turning the adjustment knob 43 by signals from
the second rotational position discrimina_ttion sensor 45b. In Step S4, the selected braking
mode and the braking pattern according to the level thereof are read out from the ROM
. 55c and the read-out braking pattern is set to the RAM 55b. In the following steps, the
brake operation will be performed with the changed braking pattern until the adjustment
knob 43 and the setting knob 44 are turned around to the different positions next time. | In
~addition, a duty ratio D that corresponds to the braking pattern is read out from the RAM
55b inside the control unit 55 in the following controls. In Step S5, a rotational speed V of
the spool 12 during the initial phase of casting is detected by pulses from the rotational
speed sensor 41. In Step S7, tension F that is applied to fishing line paid out from the
épooll2isconqnﬂed.
[0099]  Here, the tension F is determined based on the rate of change of the rotational
speed of the spool 12 (Aw/At) and the moment of inertia J of the spool 12. The difference

between the rotational speed of the spool 12 at a certain point and the rotational speed of

-20.




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

t he duty ' r: [ ] o : roxi mtely
0.2 to oHERbEZAE L 0y bhd ElucRl AR PEB B b fRecklving Bpflon BAT D01 T G
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ratio in each of the levels is given is shortened. Note that int
br aki ng tpdemm). t he maxi num duty ratio of the maxi mum braki ng pattern DVB

is 90% l.ess. erefore,.inth rakin e, M. the basj braki
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duty ratios are given in the braking node A, shown in Figure 10, so_  that
strong amedgisppined yalueFy (o5 eXaaple. Hyang g FageetveengnmekmgicleReN 8 t he
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controlling unit 42 will stably operate.

[00103] Ifthe tension F is at or below the predetermined value Fs, then the process

moves to Step S11. In step S11, a duty ratio D that corresponds to the braking pattern is

read out from the RAM 55b, and the PWM control is performed with respect to the switch

element 63. In the present embodiment, the duty ratio D will be gradually decreased from

the point when the braking force is the maximum, that is, when the duty ratio D in each of

the Jevels is the highest. In this way, when a strong braking force is applied according to a

tackle for a short period of time, the tackle will fly while the attitude thereof will reverse

from its fishing line engagement portion and the fishing line engagement portion will be in

front. Because of this, the attitude of the tackle will be stable and thus, the tackle will fly

further.

[00104] Ir_l Step S12, it is determined whether or not the speed V is at or below a brake

completion speed Ve. When the speed V is at or below the brake completion speed Ve,

the process returns to Step S2, and a series of braking processes in casting is completed.
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seconds) has el apsed since the start of braking. Note that the maxi num duty
ratio in each of the levels is the sane as that in the braking node L.
Because of this, it will be easier to deal with head wind and a

hi gh-density fluoro line. Therefore, the same basic braking pattern is
used in each of the levels in the braking node W [0097] Next, the specific
braki ng control operation of the control unit 55 will be explained in
reference to a control flowchart of Figure 12. [0098] Initialization is
performed in Step Si when the spool 12 rotates due to casting and electric

pover i scaRR: h&dr ﬂina%ha@th%@ Ll $exc déé%ﬁle bY 1&{?%32%@% Vi hrdBlses are

reset. In Step S2, it Is de erm ne |ch I's Sel ected by
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sel ected brak |ngr nmode and the braking pattern accor ing to the |evel

t her eof adiestrtba al:smgmmlqsw@cm)% tsacplmbtytdf@ast@laetthmmwh agthsattern is

set to the M foI er n.w.ll be
performe W ang??gfaﬁl nge p%sr kfoﬁ%"g% g%ﬁh%me Odf t‘?é %ﬁ‘i]ﬁ&fﬁéhlﬁgs%oﬁ%b 43
and the aﬁathenﬂcemopmﬂ&lﬁﬁmg bt €iin oy BkhE adjubienedlt kdody BindpBs sdttigns next
time. In_ addition, a duty ratio D that corresponds to the braking pattern

i s read &ueb#4 vithoHanivaily ssHENg the meyingdstangeof gie ainstment kngb ¢Aand Hiel owi ng
control s thﬁ%%foo ﬁe&u&o&ﬁg %at%»ﬁeo?% ﬁ&m@ﬂ%ﬂ% 29'an&ﬁn Eﬁﬁlg‘l-ﬂnBSpe g

initial rom hero tron

sensor 4314 will nStke it ;S)Eslbleﬁ(‘i@tcﬁﬂptﬁf ﬁﬂitﬁbutlaﬁ @pniai egtihg cdridstivrngith emeagyai d out
fromthe spqQol 12 is conputed. [0099] Here, the tension F is determ ned
based onOP t1‘Pl&te of change of the rotational speed of the spool 12

Aco/ At i he AN nce
o vem, (D86 ATRTERS R bulP Bk st saapeion F ucTBctl b pES

12 at a certaln point and the
rotati onélovweeat vaifll be@QaltenHosqneof oftinani elilliin tHeraetefrgm dind disolbepe i at | y

i ve. 1 or B Sl TaN T BAGFATEN thyTdh8 SPehel B HkUTR Trasan] ma ey ¢ o
rate of %B@i\&i% @b att bﬁeratﬁigaﬁdsﬁﬂﬁl of IREAGusdhedtindb s e i s defined as (4w At),
then the dri ve torque T can be expreSsed as the follow ng equation (1).

[00107] The spool 12 is controlled so that it is braked before the rotational speed

thereof reaches a maximum. However, the present invention can be applied to braking the

spool after the rotational speed thereof reaches a maximum.

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

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

power may be stored and then provided. Specifically, power may be stored in an electric

storage element such as a secondary battery, a condenser or the like. The electric storage

element may be used as a power source of the control unit 55. In addition, a battery

functioning as a power source may be separately provided. The spool speed and the

braking power may be displayed on a display unit that is driven by the power supplied

from the battery.

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

and second embodiments, the patts of the second embodiment that are identical to the
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[00100] T =J x (AW At) (1) [00101] If the drive torque T is determ ned
fromthe equation (1), the tension is determ ned based on the radius of
the point of application of the fishing line (normally 15 to 20 nm.
[00102] In Step S8, it is determ ned whether or not the tension F conputed
by the rate of change of the rotational speed (AW 4t) and the nonent of
inertia J is at or below a predeterm ned value Fs (for exanple, a value in
a range between approxinmately 0.5N and 1.5N). If the tension F exceeds the
predeterm ned value Fs, the process noves to Step S9 and the duty ratio D

s contr
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(1o 2ok iEratbdclich ool ide o iR lchd 104708 ABLEO o Webiiod GBS Dord i Tok4 »

fishing kit ortion an I'ne i on
will be iand 1®6’tﬂa?ré forB&daﬂsl& firkt didd quef b&s. allid 6p¢dﬁlgqfortidiﬁla6hdkfcﬁmﬁd lfdr be
stable and thus, the tackle wll fl fiuther. [00104] |n Step S 12, it is
det er ni nSHP%f@tth% setiing krab 1deowside (Broking rapdes cam by elwnaedomméanee’o?ﬁm et | on

speed Ve
tho. pr oo SET PR RURRAREY fuh B aE B R P SRS 3

casti ng itgesonpldirections; ﬁ&hﬂlket he ot her hand, when the speed V exceeds the
brake coppl§h] ONrSPef b ki 185 20RSb fof bl Mg Re SRt or B braking

force in eight levels, for instance. The setting knob 144 is a knob for selecting a braking

pattern. The braking patterns are different from each other in each of the braking modes.
The strengths of the braking patterns are adjusted by the adjustment knob 143,
Specifically, the basic braking pattern is shifted according to an operating position of the
adjustment knob 143,

THIRD EMBODIMENT
[00112] Referring now to Figure 14, a dual bearing reel in accordance with a third
embodiment will now be explained. In view of the similarity between the first and third
embodiments, the parts of the third embodiment that are identical to the parts of the first
embodiment will be given the same reference numerals as the parts of the first
embodiment. Moreover, the descriptions of the parts of the third embodiment that are
identical to the parts of the first embodiment may be omitted for the sake of brevity.
[00113] In the second embodiment, the adjustment knob 143 and the setting knob 144
are separately disposed. However, an adjustment knob 243 and a setting knob 244 may be
disposed on the inner periphery and the outer periphery so that they are concentrically

disposed with each other. The first and second operating members are coaxially arranged.
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[ 00105] Here, two operating nmenbers, that is, the adjustnent knob 43 and
the setting knob 44 are provided for setting the braking force. Therefore,
it iis possible to mnutely adjust the braking properties according to a
plurality of casting conditions such as the mass change of a tackle, types
of fishing line, casting nethods, situations of fishing spots, and the

| i ke, by properly using both functions of the adjustnment knob 43 and the
setting knob 44 without mnutely setting the noving distance of the

adj ust ment knob 43 and the setting knob 44. Because of this, operation of
the adj ugd BaskneR pﬁeﬁBQtBla §§c_tthbﬂg l[?o éﬁté&’ald oA héb POB&iaRl e to
promptly find out an opti mal gstl ng c nd| gn W th an easy operation.

[ 00106] AagyHorust positiod o tsiiondspekiphegy pidet @Dnﬂerséy,uh@sbtﬁmg lewbR44 mayrhe

the art Argneaat Dmedgs dretbmarta A8 g RSt T SRREl R By e
used in mh @{phteﬂes@é Ad REiADERS mdwﬁi%mdofﬁslﬁﬁbd bethe @@&%ﬂpmatsmean
operating position of the adjustnment knob 43." [00107] The spool 12 is

cont r ol | &y hidden insidg s fipst side dovre266 end Hais operationivareos pag de regwateh
reaches r [ese pplied to braking
t he spoi?(ﬁgfﬁi wlﬁl%e%\ﬁ%ﬁ‘% fi%llrl]ea? tge %’3‘1 \R' ego?r}%ercgﬁaagﬁ@és]se%?ﬁ}%m mum [00108]

Power fr affréhentiopedembodikicAt ddfialsoibs o@talh%dt Iy a@ditun, @Rehde@ftiReaking r ol uni t
55 and the rot atl onal speed sensor_ 41 through the rectifier circuit 58.

However m@@% g adjustmempent %%ﬁr%ﬂmféh?ebrabwa f@lﬁ'@ﬁﬂ%b@@?ﬁ@&w dsgali fi cal |y,
power My biesShl Bibts B43AnEhEELE 6ot AV R BLEARAL SkFRyRs, @ secondary

battery, & condenser or- th C storage elenent may be used
as a powgd01dSur cia thé fitdn end:thlmdrenibodnnéntﬁan opmammlﬁﬂst gde cavebatd @plained

functionin as a r source be separ at provi ded h ool , speed
and the B% R¥aTRP Esﬁ% owyl%ereglﬁé aaﬁrrafeoa lgep%egylgﬂﬁwb 4& Howeerg it ven by
the powekyifye B}igﬁ%t tb BHébe &ﬁlrﬁ?ﬁ 4811 Yn thg'faﬁ@r\é!%l %@&IWtﬂaQ%%%haB@ﬁ erring

now to Figure a round-type ‘dual bearing reel 1 n accordance with a
second emtgdhﬂxg‘nnembmnmmptdanm@bahmﬁm side covee. dor txmnge.the mngy bet ween

the fir S{_’lﬁﬂg@?&] éegl.ﬁ@:i(? gy app gri%g res1set‘arp ans a‘leOIIlO\;erllr?en of t?lgget% gn iF 7L hat

are iden

so that it is more difficult for the setting knob 44 to be turned in comparison to the
adjustment knob 43, or by providing a lock mechanism by which the setting knob 44 can
be locked/unlocked.

[00116] The terms of degree such as “substantially”, “about” and “approximately™ as
used herein mean a reasonable amount of deviation of the modified term such that the end
result is not significantly changed.

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

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

invention.
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parts of the first enbodinent will be given the sane reference nunerals as
the parts of the first enbodi nent. Mreover, the descriptions of the parts
of the second enbodiment that are identical to the parts of the first
enbodi mrent may be omtted for the sake of brevity. [00110] In the first
enbodi nent, the present invention is explained wwth a |lowprofile dual
bearing reel. As shown in Figure 13, the present invention can be applied
to a round- type dual bearing reel. In the second enbodi nent, not only an
adj ust ment knob 143 but also a setting knob 144 is exposed outside. A reel
uni t 101_}0@1}311}]920'6%\21&15:“6 1B drﬁéﬁts haveiGeefi @M &¥en %@ﬁt e ﬁtezﬁé‘s%ﬂ@. si de
cover first and secon e covers are mounted for spective

| at er al sirdmsionfit wilébé apmeenitl'ﬁthok fKilledainitbeyaro fromi thisulisstosopehatngripey t i ons

106a and,106b a%e fornmed in Hﬁ rst S|qﬁ8 (¥ 106. The o en| portion
106b is fUFREES APOMOdBIBHSR T NN LE TSy M RAGE FOPHES SEPRAT AT nodes
can be chang@en addéedlih ﬁ{eyap@fsndeﬁmﬁis byuihended e Brdstrl dbédiptieaosdi ng to

the aforenentioned fishing I'ine types, casting types,” wind directions, or
the |ike.th§ embtqcm]nem@cadfiungttuﬁmprksmbmyaramnsarapmﬁ dﬁ”@rlllaﬂtatlgn only, etk
strength of .t br aki ng... f.arce i.n e| ht l.eve setting
nob- 144 105 11 s 8Pt oL BB gPuiBies eSS b o R DiGie I B3 e e
are diff eaivhlehfs0Meaahe 8dopelhof the ifrgiionfs Adieinkfeakb ng diwﬂ@%d embb@n&hisengt hs
of the braklng patterns are adjusted by the adjustnent knob 143.
Specifically, the basic braking pattern is shifted according to an
operating position of the adjustnent knob 143. TH RD EVMBCDI MENT [ 00112]
Referring now to Figure 14, a dual bearing reel in accordance with a third
enbodi nent will now be explained. In viewof the simlarity between the
first and third enbodinents, the parts of the third enbodi nent that are
identical to the parts of the first enbodinent wll be given the sane

ref erence nunerals as the parts of the first enbodi nent. Moreover, the
descriptions of the parts of the third enbodi nent that are identical to
the parts of the first enbodinent may be omtted for the sake of brevity.
[00113] In the second enbodi nent, the adjustnent knob 143 and the setting
knob 144 are separately disposed. However, an adjustnent knob 243 and a
setting knob 244 may be disposed on the inner periphery and the outer

peri phery so that they are concentrically
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di sposed with each other. The first and second operating nenbers are
coaxially arranged. -32 In this case, it is preferable to dispose the
frequently operated adjustnent knob 243 at an easy-to-use position on the
i nner periphery side. Conversely, the setting knob 244 may be disposed at
this position. Furthernore, when the adjustnent knob 243 is disposed on the
i nner periphery side, the setting knob 244, which is disposed on the outer
peri pheral side, nay be hidden inside a first side cover 206 and thus
operation thereof may be regulated. [00114] Wth this enbodinent, the sanme
wor ki ng effects as those of the aforenenti oned enbodi nents can al so be
obtai ned. In addition, change of the braking nobdes and adjustnent of the
st rengt hVWAATHS Glv/AaMEI] Iforce will be performed easily because two knobs
243 and 244 are concentrically disposed with each other. [00115] In the
first and third enbodi nents, an openable first side cover 6 is explained

as an exanpl e of; ap éf.:@@ﬂ?rhkiﬂ? dEREL kRt 1G] PRERE RS Hbﬁl?ﬁsihéle setting knob 44.
However, it wll be apparent to one of ordinary skill in the art fromthis
di scl osure that } [ i ismis not limted to the
first side coveﬁi%5°€@§R@§§ﬁ§F3@35#%?§% ??%gﬁggﬁ%§’44 may be regul ated by
applying resistange to the novenent .of the setti knob .44 so that.it is
more S 111 cul t (oot SRPEE TR FOBAEE b BRmP YA B RN p ATy SBH D ¢ he
adj ustment knob 43, or by providing a | ock nechani sm by which the setting
knob 44 eemfigused M@r@agﬁtm&m{f%m Tpgpd %@ph@dmowrsg@@r@t@@%woag
"substantially", "about' 'and "approximtely" as used herein nean a
reasonabl e anpund scobndlepdratiriganembertdoafigudd fo rmbeably swohtet! hathetrbed veitd
result is not significantly changed. [00117] As used herein, the follow ng
di recti onad céHigmbed dnarainged loeRIREGvel RRRVEd to LMY 6 se¥eid desdting

hori zontal , bel ow and transverse" as well as any other simlar directional
terns rekgﬁﬁk&.&mpse directions of a device equipped with the present

i nvention. céordingly, these terns, as utilized to describe the present

i nvention should be ,interpreted relati,ve t evi.ce.equipped with the

or esait Cnwenti ohspebbti e oqnPile§S el a PrrkiRE E AT oM skt
in the art fromthis disc“g;%re t hat the,pre%ise structure aqg anorithnB
for the SFdéne %hqchydm%‘@ ifst gperating PRSILRY © the first operating member an

the second operating positions of the second operating member.

2. The spool braking device according to claim 1, wherein
15 the spool braking unit is configured to electrically control braking for the spool,
and the spool controlling unit is configured to electrically control a braking force of the

spool braking unit.

3. The spool braking device according to claim 2, wherein
20 the spool controlling unit controls the spool braking unit with a plurality of
strength braking patterns in which strengths of a plurality of basic braking patterns whose

degree of time-series variation of braking force are different from each other are varied.
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conbi nati on of hardware and software that will carry out the functions of
the present invention. -33 [00119] Wile only sel ected enbodi nents have
been chosen to illustrate the present invention, it will be apparent to
those skilled in the art fromthis disclosure that various changes and
nodi fications can be nmade herein wthout departing fromthe scope of the

i nvention as defined in the appended clains. Furthernore, the foregoing
descriptions of the enbodinents according to the present invention are
provided for illustration only, and not for the purpose of limting the

i nvention as defjn BARARY i LL...equi val ents. Thus,

t he scope of thétigg%%¥¥%ﬁ 'S notq%?ﬁg%ggﬁﬁgegggggﬁééFgged enbodi nents. 34
WHAT IS CLAIMED |S. 1..A 'S ooL.bﬁaging device for a dual bearing reel
conprising: a SPotRObPE M “€%nfi gured to brake for a spool; 5 a
first operating nenber configured to be novably nmounted.to a reel unit and
configured and & Fahipdestion dpce habealecierny ofpmbralty of Hkingmegss of first
operation positions; a second operating nmenber configured to be novably
mounted to the reelnchuiing atriekst ond ¢fithe phirality ofibasimlpreking pafternsadcenting/iol y
noved to a plurality of second operating positions; and 10 a spool
contr®lling unit corfipgrietiiifsoom@aingodoshionrod ke st epeeingfmdiger sqndol

braki ng unit according to the first operating positions of the first

operating menber, glghd (& 1id8ANEe RREEAEIHOGATThd f)l‘aﬂfﬁt}%f dRBoharalt _
operating nenber. 2. The spool braking device according to claim1, wherein

- 15 the spool braki [ Led i e i aking for
t he spool, and th@g%%g%{)f%%rtff% _Hgﬁ‘ge %%%C?edfggggrtg%nﬁsg@%‘%P%?%é({e%ggﬁi cally
control a braking force of the ool braking unit., ‘3. The spool braking
devi ce accor di ng t SPERUPEPISILGRIBS FFooB PRELIBImEEEIbI | i ng uni t cont rol s
t he spool braking unit with a plurality of strength braking patterns in
whi ch strengt hs &f spoq braking it isfconzalied yraselastpdsarensth healipgrastern from

10 the sirength braking pattemns.

5. The spool braking device according to claim I, further comprising
an operation regulating mechanism that regulates an operation of the first

operating member.

15
6. The spool bra.king device acchding to claim 2, wherein
the spool brakmg umt includes |
a rotor having a plurality of magnets that are aligned in a rotational direction
and have interchangeably opposite polarities, the rotor rotates in association
20 with the spool,

a plurality of coils serially connected and configured to be mounted to a portion
of the reel unit at predetermined intervals in a circumferential direction so

that they surround the rotor, and
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degree of tine-series variation of braking force are different from each
other are varied. -35 4. The spool braking device according to claim3,
wherein the spool braking unit includes a first selection device that
selects any of a plurality of braking nodes including at |east one of the
plurality of basic braking patterns according to 5 the operated first
operating position of the first operating nenber, and a second sel ection
device that selects one of the plurality of strength braking patterns of
t he braki ng node sel ected according to the operated second operating

position of the asaﬁﬁfmlé;ﬂ&ﬁ%ﬁﬁeete%@h@ﬁpenaglgfﬁ@?l@aﬁ?lofta&meagn}unit s
controlled by a selected strength braking pattefn from 10 the 'strength

braki ng patterns. 2 m@@t%d%@gfch Oteﬁe?,kg_nrag devi ce according to claim1, further
conpri sing an oper a?l on regulat1ng nechani smthat regul ates an operation of

the first operating nenber.. 15.6. The spoal braki devi ce according to
claim2, wherei ri&le FI?R.QI SORIETing wiit ?@t@ﬁ?a{n‘?rﬂ‘&ﬁfﬁt&@s"fg&?w My a
plurality of magnets that are aligned in a rotational direction and have
i nt erchangeably opposite polarities, the rotor rotates in association 20
with the spool, a plurality of coils serially connected and configured to
be nofinted to a poiThe epool bfakinpedevirelaceoridingad climdetvderimned intervals in a
circunferential direction so that they surround the rotor, and -36 a

switch el enent cpBSs eenttliROuAlt ED]Ohe bRAMRAME of iHewath 6Rhet Heri al |y

connected to each other, and the spool controlling unit controls “an on/off

state of ¢ V#Ilgorlgl}{g]& Gty GhETE Sulse Width mbBRaGHPEWRNH AR VA ﬁr%d@tgﬁﬁﬁqga ng to

cl aim 6,

cycle.

10 8. The spool braking device according to claim 7, wherein
any of the plurality of the basic braking patterns is configured such that after a
first time period has elapsed from the start of casting, the spool is braked with the constant
duty ratio of 20% to 100% of a maximum braking force during a second time period, the
spool is braked with a duty ratio that gradually decreases from the constant duty ratio

15  during a third time period.

9. A dual bearing reel comprising:
a reel unit including a frame, a first side cover and a second side cover, the
frame having first and second side plates, the first and second side covers covering the
20  first and second side plates, respectively;
a spool rotatably mounted to the reel unit;
a handle configured to rotate the spool; and

a spool braking device configured to brake the spool and including |
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the spool controlling unit controls the on/off state of the switch el enent
by controlling a duty ratio of pulse width nodulation (PW) signals with a
predeterm ned cycle. 10 8. The spool braking device according to claim?7,
wherein any of the plurality of the basic braking patterns is configured
such that after a first time period has elapsed fromthe start of casting,
the spool is braked with the constant duty ratio of 20%to 100% of a

maxi mum braki ng force during a second tine period, the spool is braked
with a duty ratio that gradually decreases fromthe constant duty ratio 15
during a third tinme speslitRskin@unifcoiftlurdPRrddeidaBe comfiTPELEA r (iR sHBSI, uni t
including a franme, a first side cover and a second side cover, the rame
having first and s i f i S
covering the 20 {rror oparagmAER miBly hidhe A S RENDH Sl n el
rotatably nmounted to the reel unit: .a handle confiqured to rotate the
spool ; and a spool braking emagge%@*qsg&pﬂaﬁygmy% eaﬁﬁﬁatl'%b@gﬂ%rs nd
including -37 a spool braking unit, configured to electrically control
braking for the spool, a $RFONGPENRDE.Nng nenber novably nounted to the
reel unit and configured and arranged to be selectively noved to a
plurafity of first asepmdapesting osinbteo nxvablyanawtaltd thgpeektiitrapdmenber
novably nmounted to the reel unit and configured and arranged to be

sel ectively noved to a pl usaifighted 0H asratgico ®pe&la¢tivaly Posdd o suraifd a
spool controlling unit configured to electrically control a braking force

of the spool braking unityaeeidbligatin® Jobfioht, kA operating positions 10
of the first operating menber and the Second oOperating positions of the

second operat | ng ”%’EBS& coﬁgollgrg]%nﬂ%grllﬁgﬁg& {onge({ngc:ealllyac%ﬁt?*(r)ldzi @r%kﬁa& f(():rlcg Iofn 9

wher ei n
the spool braking unit according to the first operating positions

10 | of the first operating member and the second operating positions

of the second operating member.

10. The dual bearing reel according to claim 9, wherein
the spool braking unit is configured to electrically control braking for the spool,
15 and the spool controlling unit is configured to electrically control a braking force of the

spool braking unit.

11. The dual bearing reel according to claim 10, wherein
the spool controlling unit controls the spool braking unit with a plurality of
20  strength braking patterns in which strengths of a plurality of basic braking patterns whose

degreé of time-series variation of braking force are different from each other are varied.

12. The dual bearing reel according to claim 11, wherein

the spool braking unit includes
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the spool braking unit is configured to electrically control braking for
the spool, 15 and the spool controlling unit is configured to electrically
control a braking force of the spool braking unit. 11. The dual bearing
reel according to claim 10, wherein the spool controlling unit controls the
spool braking unit with a plurality of 20 strength braking patterns in

whi ch strengths of a plurality of basic braking patterns whose degree of
time-series variation of braking force are different fromeach other are
varied. 12. The dual bearing reel according to claim1ll, wherein the spool

braking unit inc fdeselectiBndeticé Hat SRERCAIYUT 1RNaES ditRdkisehBasss any of a

plurality of braking nodes including at |east oné of the plurality of

basi ¢ braking_pat! eiigsAraacat B s pREIRASE BlAhhLinG haORR! AbREPRS! Ll On

of the first operating nber, an eco I"on | ects

one of the plurali of strength braking. 5 _patterns of the braki,ng node
sel ect ed accor di ngﬁ%é’o0 WZ"’%@@?&Q%W%&&’&H 05@'&%15‘? ORFTHHERIRF At he second
operating nenber, and, the spool. braking unit is controlled by a selected
strength braki ngt saerdyaiection deviee that selegigene of thacpluplibaet Séﬁeﬁgf.i bigking. The
dual bearing reel according to claim 10, further conprising an operation
regul &ti ng mechani pattgrhaof the hrakatgersodmsebpéndactadingfto theeorferatat secapkr at i ng
menber. 14. The dual bearing reel according to claim 10, wherein 15 the

spool braking unit op&retitidpssition ¢tthé sdtard bgeratindl Medbéd ¥ndf nmagnets that are
aligned in a rotational direction and have interchangeably opposite

polarities, the #otqfol %Mf%%i@ céﬁi?&?égac{yi PRlecWdlsHehdif Pmﬁ?’ pan@?%&hal ity

of coils serially connecte nount e 0 a portron o reel unit 20

at prede G%ﬂkggggnﬁgg%v éﬁﬁ_n a circunferential direction so that they
surround e rotor,

10 13. The dual bearing reel according to claim 10, further comprising
an operation regulating mechanism that regulates an operation of the first

operating member,

14. The dual bearing reel according to claim 10, wherein
15 the spool braking unit includes
a rotor having a plurality of magnets that are aligned in a rotational direction
and have interchangeably opposite polarities, the rotor rotates in association
with the spool,
a plurality of coils serially connected and mounted to a portion of the reel unit
20 at predetermined intervals in a circumferential direction so that they
surround the rotor, and
a switch element connected to both. ends of the plurality of coils serially

connected to each other, and
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a switch elenent connected to both ends of the plurality of coils serially
connected to each other, and -39 the spool controlling unit controls an
on/off state of the switch elenent. 15. The dual bearing reel according to
claim 13, wherein the spool controlling unit controls the on/off state of
the switch element by 5 controlling a duty ratio of pulse w dth nodul ation
(PWW signals with a predetermned cycle. 16. The dual bearing reel
according to claim15, wherein any of the plurality of the basic braking
patterns is configured such that after a 10 first tine period has el apsed

fromthe start ohe ﬁg&ﬂ eoerol e wSPOMrol Sarldbrid® daitd dhihd LfithQdshant duty

ratio of 20% to 100% of a maxi num braking force during a second tine
period, the spool is braked with a duty ratio that gradually decreases
fromthe constant duty ratio during a third time period. 15 17. The dual

bearing reel acc ing t.Q cl.aim10, wherein .t fiirst side cover is
configured and a rghagﬂalt%(ﬁ’mé’}%’é?géactcﬂ 138 s"llalﬁllpj)]a&{hie‘i?&‘ nenber and cover the
second operating nmenber. 18. The dual bearing reel according to claim 10,
wherein 20 the fihg&podd cerirelbingypnif @%}@&ﬁﬁlﬂg@ﬂ@gf atel ohthe awifely clemenridiose t he
first and second operating nenbers. 19. The dual bearing reel according to
cl ai nf 10 conthdlieg aduty46tie bepflia widitamddsletionPWhBsinagvittearpedsteamieed oaxi al | y
arranged. -41

cycle.

16. The dual bearing reel according to claim 15, wherein
any of the plurality of the basic braking patterns is configured such that after a
10 first time period has elapsed from the start of casting, the spool is braked with the constant
duty ratio of 20% to 100% of a maximum braking force during a second time period, the
spool is braked with a duty ratio that gradually decreases from the constant duty ratio

during a third time period.

15 17. The dual bearing reel according to claim 10, wherein
the first side cover is configured and arranged to expose the first operating

member and cover the second operating member.

18. The dual bearing reel according to claim 10, wherein
20 the first side cover is configured and arranged to expose the first and second
operating members.

19. The dual bearing reel according to claim 10, wherein
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the first and second operating members are coaxially arranged.
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