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" FITLE OF THE | NVENTI ON ROTOR BRAKE MECHANI SM FOR A SPI NNI NG REEL
"AND SPI NNI NG REEL . BACKGROUND OF THE | NVENTI ON 50[(( D 41 - ©
A Field O The Invention The present invention
relates to a rotor brake mechapi sm for a spinning reel where a

rotor is configured for wnding a fishing |ine on a spool '

xt anding. 10 E%?M&ﬁﬁ%%@ﬁiﬁmﬁwﬂi&wgﬁﬁ?%ihan. sm

brakes rotation of the rotor in response to a bail arm bei ng
pivoted to a line rel ease position with respect to the rotor.

B.  Description of TI%A?@&@@JWOF%—H@INVENTIO n general, a

spi nning reel has a reel rotatably supported to a

reel bod I Lpund which a fishing line is to be wound.
The rot o?ha%ﬂql&l“‘?{)é}laOffthe I?V glg‘econd arm portions disposed to face each

other - - rﬁ%%&sﬁﬁﬁmv\gnﬁgh%l/atégﬂiine%@r&ieb%ﬁ{erg Iﬁ};myeﬁbal ly 20

nounted at tip e ar s rmhas a pair
of bail RAtic ESvh hté@taaéﬁb’axﬂmé‘ﬁx‘e@% ntb hrith adtsh nd
arm portlﬂgﬁ)t ak IﬁE%Heﬁ‘r esplé%lﬁ \?eé}y, fishing li ne@g}w d %OI’tI c?n i ncluding a

l'ine rol |v?1'ieémiy%%@ﬁ ofthé gn?ﬂﬂnmwl@é@ f6f eldefrobypti¢ dredbing griAdpp@r t

menbers, and a“bail dispose tween t he fishing

- 2- |l i ne guide portion and the other bail support nenber. The

bail arm may be positioned in a |ine w nding position for wi ndi ng
fishing [Deseriptionnst thiedR elateet Aet r cunf erence of the spool and the
bail armnay be pivoted to a |ine rel easing 5 position where the bail
armis tilted frdMithhéhe rexent progress im sdiengiffedech n Bjues equsiremientts faxe an
obstruction when the fishing line is fed out or cast out fromthe
spool . superfme processin4 lsaw e bedmirapidéy beightgnedvi 4e mrpr surfdeeigrinding
rotor for maintaining the bail at the line winding 10 position and at
the line meaeaéﬁrrsgtipgengutbﬁ reguiirenyents, the presentaapplicgnitiet abdiavepet wveen t he
two positions. The bail reversing device_has a return nmechani smfor
aut ormt i cdgvejoped and P“rbéltshﬁdﬁﬁ'geheﬁféobﬁlq inppracespdrassing ﬁéndlnﬁimﬁjh965| tion
when t he otor i otated by the handle V\?llethe bai | heing 15
kept in tEEIPgHR egé%ﬁhﬂg{)gi&k@m §ymposium “Latest ['echinjque méi% Fidtg

reel has rev se rot venting nmechani smfor preventing the
r ot or frost‘l‘\rf‘?"ce rmdmﬁ’ I%QOIFM%“MB% B-direction (in the rotation in the

echar sm Bge?;{ 36 b epp 55%%@#? R atically Ph?ﬁfr e e
Lo g 8 Qi g th B RRRE T fectrotytic BAR B of %H;;y?;a“on
Spi nni ng Joﬁedmy; BB A9 il 108 o ei8Brode zfxsals%tsea%pp%e{te Wghgnce.

casting,
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passed between the grinding wheel and the electrode to apply a voltage to
between the grinding wheel 1 and the electrode 2. During electrolytic dressing
of the grinding wheel, a workpiece is ground by the grinding wheel. Specifically,
in the grinding method, the metal-bonded grinding wheel 1is used as an anode,
while the electrode 2 opposite to the surface of the grinding wheel with a gap
therefrom is used as a cathode. By performing the electrolytic dressing of the
grinding wheel simultaneously with grinding operation, the grinding

performance can be maintained/stabilized. Additionally, in Fig. 1, numeral 4



eondition that the reverse rotation of the rotor is prevented, the
"bail armis reversed to the line rel easing position. The rotor is
rotated so that the line roller 5 conmes to the fishing rod side so as
"to readily hook the fishing Igne. Then, the fishing rod is swung
down and the fishing line is released fromthe index finger in the
m dway for waiting for fishing device to reach the water surface.

T b R R TR B B TR o
a1 3 ThboERUATE: A5 ahY denoes .14l W ERCRIBHL ek

Al so, V\hﬁguf&efishing line is fed by a pull from 15 the fishing device
after casting or on the fishing boat, after the bail armis '
reversed to the ki Ee 0% F@v?nt' ' =call £ br aki ng
operation for _m e preg%rﬂgnlgn%‘eﬁ%d’en o#gpﬁ%ﬁ‘é%g{)@ﬁ%f??ﬁlge‘??gé end
portion ; t j i i ; | r

Do O SoBR g g e PR T ol bR Lt g h Pt Mol sl g o

| oosenedif Sarasive gaths. ! %jﬁi&iﬁg‘i’rﬁ\e tHeabrabitfe %-%i $adkedtharkably supdribrd
position where the bail support nbers constitutes : an obstacl e.

PROBLEM 36 BEseduMEeRYkd e | YEMTHGRE catbbe obtained by thé Brinting processing.
above-descri bed conventional spinning reel,

-4- Theheforé, eidaipectidnhiat the ELIDprirtdinlgimeth ed baappliefias iviarivus

if the reverse rotation is prevented by the reverse rotation
preventi gﬂndﬁc@r@mimgsgsenb_snmwmms:iabirhhmtain the abilitpof the griniding i s
rotated in the line feeding direction. 5 _However, there s a

possi bi | itheel raantdperativarranging frmd highly effidient gren ding tova miinngr

di rectlonéﬁl;recgyt sp:inn}ll_n r eel i sho;rg?_el;,&éggb,ro;ag IS (f)f a ?/ery

| i ght maserfacd gindingand which capafiirny in at inde seuafdcena

bal ance is enhanced in order to obtain a high vvi}r>1di ng efficiency.
For 10 unable to betesomed imthépriogiarhi ng reel whose rotational bal ance

i s enhanced, theétr!?flo:f‘ais I k&lﬁééo be ‘rio'%gted vm'@t\h eafse f e thi 2 hge

| i ne wi nding di r datthedLIAgnin eacoibed abpyeser dhe surface of fatnpag

rotor is rotatcﬁd :ﬁﬁthe ro& tional haae L sui table for the casting
or t hunbPREOsehte thi anodag %aseéal-gen ed grinding wheal 1, 3 chagartex}stic spl aced.
In order to avoid this, there is a ior art in . ,.Whi ch, en,.t he bail
arm i s r BREROBIER YN i abseried hpb Hg RLCom ponenoiaf 1 gHRnEAVRALIONGNE( 1t he
rotor is_|ocked. wever, 4 f the rqtati pn, of e rotor is. locked,
et eadftRERBL AT AEPOGIed based aryths PBRSIFpRLELebRe plattRE Shnoray e et o
relative o . the rregl housing Js..mpossible, For.this reason,
whenever elettrolytic prpsial of ie enGhaduh fel R 0 fisial; ke PROR ESEOPhe
position ajJ o} rs far, {he i nd . fQr

t hunbi ng,h?itptr %@pfr%éélg_s%ggg «{e&;o?@%’téﬁnt?\gac%ﬁh%c}e &ﬁaée ﬁ%‘(?a c%npos%p& cgg%q( to
the e g4I RS b A, W2 CbHEel Ry ispot oot Howrves, when the

An_obj ecE1 @b griidiRy Qéssﬁﬂgﬁ‘{néﬁﬂrﬁédtfﬁr ﬁ#ﬁgitigme, probleﬂi’\%gc?is@ Bl)tRe 2

mai ntain, in-a spifMing ree he rotational phase of the’rotdi
respect betwéen tieetathodsi A g iﬁdingwhee@i’d Eliﬁéd‘mh?hrtﬁéﬂe B@s; (ppgi tion of

the rotor when the bail rmis in the line releasing position.
sufficient amount of electrolytic liquid cannot be stably supplied; and further (3)
air is drawn in the electrode gap to make unstable the electrolytic dressing of the
grinding wheel. Therefore, ELID grinding effect cannot be maintained at the

time of a continuous unmanned operation, and it has been recognized that the

problems should be solved to realize complete automation.



I.Ln accordance with a first aspect of the present i nvention, a rotor
“brake nmechanismfor a spinning reel 10 i ncludes a reel body and a rotor
supported on the reel body for rotation in response to rotation of a
~handl e whi ch extends fromthe réel body. A bail armis supported

on the rotor, the bail arm being configured to pivot about a pivot
axis defined on a .portion of the rotor between a 15 |l i ne wi ndi ng
posi-tion and a |line rel easSRIMMARY @QF THE INVENTIQINake nenber made of an
elastic material has a ring shape and is disposed in a groove
formed in the reélhéprgsent inventiadj haenbedrodevglopedda solve tre poviblemsa

novi ng mechanismis supported within a portion of the rotor, the
nmovi ng  Specificablyhamiobjachof Hye presengimeentionrie tp provide ameteabralyde t he

bail arm such that a portion of the noving nechani sm _engages_the

br aki ng resagsinggrindingeletradeimmihich KB thergeneration of depasith deposited on a

In the above rotor brake nmechanism when the bail 25 Rs_sv_\,ung fromthe
li ne wi ndRthpqpsunfacsrcancbe radycede(2) a suthcient amount of electrolytic liquid can

- 6- rel easin osi tion, jhe noving nmechanismi,s noved . in

cooper at igrstakly ﬁupngegi w@i@g 18R of A indoanelertrords gap can be redugad 5o
with the brake nenber to thereby b t he,.rotor. or this reason,
when t he thal #1 A ARRES QREIaTPRO D g dingan e %e’glmeafemeﬁa %tor is
br aked aﬁd th r ot or never rotates accidentally. In addition, since
the movi "8 ME  npchanismis brought into contact with the brake menber

"ock the rotor. it ragh tisrit phRrHreth I8 Arpler Gy Venttdn proyidss 7T o

2a E F?fggﬁg&?%%f%'i iy drdaymaghic pressure B BRI AR g, ° h

Potor frouicfEtbifed %%R°S|5ﬁ£"§2§§%&§%o%°th%% Pri8sedfad BlechALIE [0V RS "

Prefer ag?d;?ﬁ%%l nd%’?é\?dmaeﬁlpgﬁnﬁl?ﬁ%ggggr% lEeJi\r}e(ra}S?“(é?&tﬁQg"lrlr%-c ’é?‘“ﬁ?Y/St ally

mount ed qq‘%ﬁ 'msgﬁgﬁd betiveRh i®letd] c EPYQEBAH the ﬁrocessmkﬁ@ﬁ@e fo Ekf)?a posi tion
d po h

and a seco ition such that in the second positio portion of

the | every JRa%EEH erdbetweent @R HACWDrk PR cP i uFRIAAi | @8R cirdlytied#dsEitig of
position the | ever menber i's spaced apart fromthe brake nenber. As

vel |, t hethegrindingewhas] srpdrisihed. | Thlelwdedradehapa phittdldty of narrowmechani sm
for swinging the l'ever nenber toward the second position in

cooper at i portidrisharsan ged aviniterv b ih kemloaiih galirectidh of thevgréndirgewhaiel andm i s
swng fromthe |line w nding position

-7- hating domstamtegaps| feami the posiessedrsurface of the grinding wheébaada/, a
tip end portion of the lever nenber is configured for contact with
t he br akeplmeality ofuhday e portions daghrdispesiedrbeswean dhatrearstepportiarts ared pect
to a pivot axis 5 about_which the | ever nenber pivots.

Pr ef er abl avingagap mader thany theshmaw portont | east partially
supported in the rotor. The reversing nmechanis is_.configured to

pivot the bail arkh thosrugtuneiqfdhe present 1f‘é’Ie@é£3I]Ihth@§*F‘ﬂl»'QﬁP dispered | i ne

14110 DO B dor BT G Re Hh bBemet Bn e

defines whth ; |g_g}r)1 tl?éretfpoembt?ai\sl a }r)ﬁ:\l/reaiist;r of ngt;rcofw ?)io%{’pong rllldavtiiqeg constant gaps
from the processed surface of the grinding wheel and a plurality of concave
portions disposed between the narrow portions and having gaps wider than the
narrow portions. Therefore, the section of a flow path of the electrically-

conductive liquid formed between the grinding wheel and the electrode becomes

wider where the concave portions exist, and narrower where no concave



Aovi ng mechanismis configured to nmaintain the bail armin the Iine
"winding position and in the line releasing 15 posi tion.

ln accordance with a second aspect of the present invention, a

- spinning reel is mountable on a fishing rod for winding a fishing
line by rotation of -a handle. The 4- spinning reel includes a reel
body having a handle, the 20 reel body being nmountable on a fishing
rod. A rotor ' having a first armportion and a second arm portion
di sposed pontioppéxist.csoctivat tve gap betem egicdasaoé/cpha ex@lemg the movirgci ng each
ot her, is,sucgiported rotatably to_a front ~ portion of the reel body.
A bail arkifg °§~Lﬂf ginding wpeehs ends of the first and second arm

portions, the bai], ar o - 8-
]?ei ng pi \éot abl eda%‘t&e?q%m&mgrl&éleamm?elaeme%ﬁlq%thqqsmcavel/cobrews of the
e S S0t B e e b e ey BB s B e
Py L syl 6% s Biuned ar SR Bl A SR W, B
he v h it bR B P RE RS b T SRR
'§ e 1% gendfited t&?ﬁ%hes%'%%ﬁ@?%%aﬂé%ﬂf%"ﬁ%”}'a‘r%&ﬂﬁ’%%l%%ﬁ&éﬁﬁf%ﬁ%ﬁ;m "
| et ntintdife ohecPi the b del s 4T bfifk AdipReal pBRion open 1d° 1 10

respect tﬂ‘?u‘f& hreﬁ‘[?:laiPOthex&%fﬁge accorgj%gto E)Eﬁéﬁggﬂdnoﬁﬁ?stm%r%”}ms a

first bail suppor ér an seco support ne f "pivotally

mounted g _ami?re&élﬁéi%@n@x%&&@vﬂﬂ@aE{'art&topx‘ggﬁr%%?%@édﬁrpﬂ{éhﬁﬁ%\@”d a

bai | extending between the first and secon support . nmenbers.
The bai | giRnSIn&hiEk TR icaPlié S@lalicesd thé A8 Fate Zhigh (@E6E2H €8 Wb 6F

mai ntai ns position of the"bail armwhere the Dail armis in one of
the |ine thengindin@osheeDN @dhtrarily, thd d¢ndmiept@beasid@dRRed Wlile tHoe bai
reversi ng nechani sm furtherf includes a protrusion fornmed on the reel

body so static Ere%suf@ishacembaahahbeoww pop@bhiiAwRIch! fhee Q0! large?dnd
mechanismw th the bail armin the |ine releasing position

- 9- the flowhatehiztionn rEsaefor, hpressiraglushiedfréethy electrotdesiddie
toggl e mechanismurges the bail armfromthe |ine r el easi ng
posi ti on exewsddrt Hee hanmwipodting, pdsle a presstilre drawn towardtthe dlectkede side
mechanismis defined by a portion of the 5 t oggl e nmechani sm and t he
rotor brdkexemed4nithenconcive phrtion. defined by a brake nenber di sposed
on the reel body. The brake menber is contactable with a portion of
the toggle Asperesutl; the flow mtaitheghoram iopressuse and e ptatic pressura t he
line rel easing position. 10 . In accordance with a third aspect
of the priasgaly fluctuate alppgdhemoaying divestion pfitheigrindingasheel inctte flowy
nount abl e n a fishing rod and g rotor fornmed with a first_arm
portion am}h&fébe@i%daﬁailmppgaﬁﬂaﬁgmgdl-@-otheae‘@@a@u{ convex gaptkthen
opposite cj,rcunferential, sides thereof. A  bail arm ext en bet ween
CPb ends Resin pF FLetalAaPoSEO N IGh frov e 1 tRE Garhaids, surtagh can e Feqiiey b
et on BT ERReR. | SPecifically, sinte PRe Hbb 2ie'is Righ AR dine' Rril pré@ardA
large in the narrow portion in which the electrode closely abuts on the grinding

wheel, most of the metal components of the grinding wheel bonding material
are forced to flow to the concave portion without reaching the electrode.
Therefore, the adhesion of the metal deposits to the narrow portions important
for ELID grinding processingis reduced. Additionally, since the gap of the

concave portion is set sufficiently larger as com pared with the narrow portion,



i-s supported on a portion of the reel body. A bail reversing
"nmechanismis disposed at |east partially in the 20 rotor for

mai ntaining the bail armin the line vg'n’di ng position and the line
rel easing position and for reversing the bail armfromthe |ine

rel easing position to the line W ndi ng position in response to
rotation of the rotor on the reel body. A spool is supported on the

50 the RdnesipRithEih B depfits RERA Sh RverSrlel) Blodiiralle s 8,

br ake me¢ L for braking the rotor when the bail armis
HATERR,

position e line rel easing position. Preferably, the
bail armhas a fhsd (gﬁlgk, PERI fornped in HE ARG o RmSEL YL 7L Support
menber pivotally rmucnte' ¢ aot t%elr%i p en soo? ?E‘g%%cr st Ca#dll second

arm port ig@ﬂ@ra@ﬂf%ra;‘%essure flueBidti ! eNireBv L RQ tH @ dakRlpdttid S a bai |
support ers. The bail reversing nmechanismincl udes a toggle

mechani s zso\ﬁlaéﬂk) Heldnd aéthslyRiedic 'iaqelﬁchﬁ&lkb?%d@étm Mqﬁﬁ) cbtainink Mo B3 |

armis in one of the line”w nding positio n e line réleasing

posi ti onthd Biechailyti¢ RY@IdtA0baeabREEPplied to the hbFroWE boki6h YRR Pnarrow
protrusion fornmed on the reel body so as to be contactable with a

return | gépladpdcenbeo tiagediecave portiorimhon@h e @oitive pbetibai | AdditibRallien | ne
rel easing position 15 such that in response to contact between the
prot r usi stably supplyirgth¢ electrelytialiqeid the airedtaegy irtortiehelecirode ggp cah e

bai | armfromthe line releasing position toward the |ine

wi ndi ng pedittddon Therefore; BLID grinalingchnbegrerfarmied imas tymanned t he
return |l ever of the toggle nmechanismand by a brake 20 menber di sposed
on the r operainty stabhefayralongemssr bei ng contactable with the
return [ ever of the toggle nmechani sm for braking the rotor wth the
bail armin the |Aererding to a preferable sgnpdimentof the present invention, the
Preferably, the brake nenper is made of an elastic 25 mat eri al and

di sposed ROBRY apeTReNSateformed impecha mannpgythat the gap changes along they a

portion of the reel ,bodﬁ% r oxj npt e partion, of the rotor.

Pr ef er abMyovingdiseghien of the grindingsphedly n thastructure, the psessgsey such t hat
t he brak nber i s not, contagtabl.e 5 with the return Il ever of the

t oggl e aon alone %lh%grmad?n% whegl crp beappiRPERel¥iadustefcunt erential | y

Phe togqrahemaRreih? hutiaice Pafich By Be Brovidegyith a gradnpliianpics
o ane RSPIRR R kT SRR EHARTy changes ing ¥ peyINERirstRA el T " 7
bosi t1 on EEining v ARUTPRRE Mty ERah SR EsicR 1 PR shg fop Tapldly el
ol dcdes 1 B STop, SFE pREARES FlcRaich Boh 809ePlackp in TRGGRRL SRRLEE . 1.

rotor an 1 . .~of the toggle nmechani smfor
ARSI I e ity changn el

bi asi ng e return irst position and the
second position. Ag:oorldin to anotherPref@tedbihbddith diit, Hhe EOJS dits
es

mechani sm 20 inclu : afirst rod having a first -end retained in a
portion @bmipwsdsid plurhtity of Hpbey formestbalongithe thokehgdegbction of the grinding
wheel. The holes may have circular, rectangular, triangular and otiler optional
configurations, and have optional size or distribution. Thereby, the pressure
fluctuation alongthe grinding wheel can be adjusted in a wide range.
Other objects and advantageous characteristics of the present’

invention will become apparent from the following description with reference

to the accompanying drawings.



extending along the first armportion; a first sleeve-like menber

“into which a second end of the first rod is slidably inserted, the
first sleeve-like nenber being 25 mounted in the first armportion and
bei ng pivotal about a o -12-

m d-portion thereof with respect to the first armportion W t hin
the first armportion of the rotor; agnd a first spring inserted
into an interior of the first sleeve-like menber for biasing the
first. rod toward the first bail 5 . support nenmber. The return |ever
IS engageable with a orti of f] | eeve-1i ke nmenber. The
second toggl e %ﬁﬁ@%@#ﬂ%@lé@ﬁ&éﬁiﬁ{%&éﬁﬁ% rod having one
end retained in g.paortion of the return ver, .a,secqnd, sl eeve-1li ke
menber in which %ﬁg dsaschemang é‘agé%’BiQ/‘Je@ n@g\ggemch is pivotally

nounted on the rqtor,, and second pring for biasi t he second
rod toward the r%&&% F%@é&e view of an elemod%mg?ﬂg{\g\;mnﬁp-%ﬁgm;q st toggle
spring nechani

h a "BReRRUESPE thepessept Y #F pnn Antt FLE A Fiam aiptsed pieviat ASRORisR Bys
di I ] ' . i Qn; ' I -1 enb
"ni o whi oh o seconG Lt Spetila oM o el detital beRSfor o Fy electralylE 1
into which a seco . | Rk d. the
bei ng pi JEraP & AT eREb A gon ratin TRYM i Brecshlt oF R BRERREY, °C)

arm portiix?{?enﬁgn. within the first armportion of the rotor; and a first
spring inserted into an interior of the first sleeve-like menber
for biasing the fg; f. B : 8 ggg”l%er. The
return | ever is eFrll 'Z%selgﬁ?gtn\?\n%&g%t ﬂegéhggf@thilgﬁu%%mt%le@??E}gt(:kgl eeve-|ike
g\rﬁi)ﬁé- 031'12@ eRREQUS ge%@raﬁng%%}&c@wdnﬂﬂ: ﬁﬁ%ﬂé'ﬁ%b@ﬁké@ﬁﬁ?férﬁﬁﬁ{!”d ;gg
retained in a porfizMisH gidph 604 Bieast réREMN ExalA¥ of a surface roluighhe8®FPEr i N
whi ch the second rod is rFecCeived and which is pivotally nmounted on
the a potihgstenfeatiice Ws!écﬁrélgﬁerd.ressing grinding uairsg t1oa gl et friodeGgedies g d

bet ween t he second rod and t he second sl eeve-1i ke nenber for

bi asi ng tiyerselymwathic pressuresifetheepresdret inmmdmgiort.oward the return | ever.
Preferably, a contact portion of the return |ever - is configured to
contact the brake menber and said contact portion is fornmed with an
arcuate shape. 10 In the above spinning reel, the bail armis
reversed to the |ine DESERIPRIONCOF AREFRRREDEMBORQIMENTS t humbi ng.
Al so, when the feeding of the fishing Iline is stopped or the
fishing line is Jderrinafthy praferred ambodiments of the presentbagrRntiont Wil be ne

w nding position. Wien it is 15 reversed to the line w nding position
and t he desgibgdwith referencstigrthg drandngs.s i dditionally, indhedignngg, commaund
ar ound , the spool, On the other, when the bail_ armis in the line

r el easi n@osHeNEasn deppteq By bre ?@“Sﬂ&%@&nﬁ?cﬁﬁ?%@r&ﬂ%ﬁakbm“ description
mechani sm Accordingly, there is no fear that the rotor is 20 r ot at ed
acci dent &F PIIER addi tion, since the brake mechani sm j ust brakes the
rotor but does nat. |.9¢k the . rotqgr,, it is possible,to.readi.ly rotate
the rotor if theoélg‘ﬂilsra&%"rvil%wr?ﬁﬁﬁa?q?gr?‘g?ﬁ%%a%ﬁf‘cﬁbﬂ‘}'ﬂf%dy’éﬁg‘dﬂ, once
the rotor i Ly s it abl abd h t. 25
thurbi ng. PrrEeice ofsReBhet Ryl oA bt 70 R AR SR b MoR'D.

Additionally, the electrode can be applied to the ELID grinding device shown in
Fig. 1.

Specifically, such as electrode 2 shown in Fig. 1, an electrode
generating hydro-dynamic pressure 10 of the present invention is an electrolytic
dressing grinding electrode which is disposed opposite to a processed surface of

the electrically-conductive grinding wheel 1 with a gap therefrom. While the



--14- possible to readily rotate the rotor fromthe set phase to
"anot her phase. It is also possible to adjust the ~rotational phase
of the rotor as desired. As well, in the above
configurations of the 5 present_ invention, the return lever is a part
of a bail reversi ng mechani shand is al so part a rotor braking
mechani sm t hus reduci ng the nunber of noving parts and sinplifying

T oot MBS g Yayid dspRit pfL AANEABARINaRR s O ks
ddi ti ; o . iy ‘ st
the. br aki P15 FoFasrfsS, 7 oltagd 38 3pptifa by of PEENS povier' @hite 5, W hjlelD7, "

t abl : , _ , > bl
o koep. tHerapHreBiRE SRS RrEAEWHEE] 1 js perforst HTCWoriieb 4 BOTH! 01 ©
phase to Her phase. It I's al so possible to adjust the
rotational phase of the rotor as desired. These and

other objects, fepf#£IA, RRPUEErSHI10 has a luﬁm&?@ffm&w@&rﬁ%n@rﬁw&a
i nvention will beconme”nore fully 20 aSparen fromthe foll ow ng

detai | ed grealitpbf &h@k elpirtions 12 eadd ispdded HtRREN ;) Mﬁﬁ&\g{(ﬁd&@ﬁﬁ n
conjunction with the acconpanyi ng drawi ngs whére |like reference

nuner al s gertiures on its surfaerdpgrpiedobripepitdingiwhegoutThe narrow paitibhs
DESCRI PTI ON OF THE DRAW NGS 25 ig. 1 is a cross-section side
vi ew of allsgierurrayged at intervals in the movingdirection of the grinding whedlS;, and
reel having a spool, a rotor and a bail in accordance with a first
enbodi nenhawé cohstapt gapsfrommagmtoicessed surface 1a of the grinfdigpg wheel b
fragnentary, part cross-section view of an interior of a first arm
porti on whidshitisnplyrthe dcomeaveportionbtd havd gepéramithriprgcessed suefsiceflad i n
Fig. 1 with the first armportion in a position corresponding to
the bai| wider thanbthewmarrevapprisendilndbpecifieally,iipFig. 2A, numeral 11 Fig. 3
is a fragnentary view simlar to Fig. 2, . showing the interior of a
first arnfqRSESSIHS apardensosrthan the concaye poatipnoil amehe surara gt e
depicted in Fi | _firﬁt armportion in a position

corres pon’ﬁlieﬁB")aS 1%??%1{5‘;?&9% the grindimgiwhesl L | The pretiend1asa srnstan beap
Cpring oA BREERE A ReFlatH Lopes aartowes] Portion hepgpn Ghe elecirode”' ©
rotor shol ARAdBrarIEiE BREELEnG " "' “Toggl e mechani sm t aken al ong t he
of the 20 sedbihectmsteradeicbematn &t BB REHAR i edtedat
9 ] SRS G AR N R AER, AN o sim el 1
Mo Seciipd, Speifically, dckrdiies® Bt YN e Gy R R "
mechani s Mej2trddeAOBESSEsl & PpdsifetPiie FrdeediedBilirface 1a of the electrically-

conductive grinding wheel 1 with a gap therebetween has a plurality of narrow

portions 11 havinga constant gap from the processed surface of the grinding

wheel and a plurality of concave portions arranged between the narrow portions

11 and having a wider gap than the narrow portions 11. Therefore, the section

of a flow path of the electrically-conductive liquid 3 formed between the grinding

wheel 1 and the electrode 10 becomes wider where the concave portions 12 exist,

and narrower where no concave portions 12 (narrow portions 11) exist, so that

the gap becomes concave/convex alongthe movingdirection of the grinding



Fig. 10 is a cross-section side viewsimlar to Fig. 1, showi ng-a
"spinning reel having a spool, a rotor 5 and a bail in accordance with
a third enbodi nent of the present invention; _ Fig 11
is part cross-section viewsimlar to Fig. 7 showi ng details of a

t oggl e mechani smin accordance with the third enbodi ment of the
present invention; 10 Fig. 812 is a cross-section view sinlar
to Fig. 8wheell. showing further details of the third enbodi nent; and

Fig. 13 is a side cross-section viewsimlar to Fig. 1 show ng
details of a four Tﬂ\e@é‘ﬂ@@d,iﬂl‘i%f‘%indin whebET fbtaldd AIGRGRN Pt EE/ cbirky ex
PREFERRED EMBODI MENTS 15 | RST EMBODI MENT A spi nni ng
reel in aswdacafinfenstiface fri tisé exam ple) dirthecl etrideoIl, tanel thvecedectiricallyent i on
is shown in Fig. 1 and - is provided with a reel body 2 having a

handl e 1, cendwattive liquid 3 (dertbhtiddi quish) Amad} withowhach thegapads filled isf t he
reel body 20 2, and a spool 4 disposed in the front portion of the
rotor 3 f circulatet] agthengrindiskg wiheel heptates. When the ligTidrepssitedlyflow®s has a
body 2a havi ng an upper portion on which a nounting portion 2b is

f or med f othrough thenaunravggcarneex gam ki dyqr amaid pressutecgern eghtadhthesgbetaveeannul ar
25 recess 2c_is formed in the front portion of the body, 2a, :

-17- largelydlustnatese Speeificallychh e gap brdwpendhergrinding whgebl anddhs

rotor drive nmechanism5 for rotating the rotor 3, an ~ . oscillating
mechani snekcitgdedfhasqan autepesipirenshprrijpm open to atmpspheriony. o Thereforenal
center axis X.to unifor wind . .5 the.fishing. line on the spool 4, a
reverse rBERFAHS o so-@ﬁ%i%@mwgs RIS e M RRFSTHTSHS DA SEd or Se
rotation . f.the rotar 3. (the rotation in the Ljne feedin .

it act s onyhilea st Es e dr sdiaitin Qi eaRBW Boimongl tRaviich th gapis | o
of the rotor 3. 0 . . Fhe.rotor .driye chani s;n 5 has face gear
1 SPLand ite Bgay Frte inhieh L ORA e of e BRrRIRRANR eI 1 | <

fixed, and.a.pi.no ar_12 engaged. wi t;h the Jf.ac ear. 11. . . _The

bi ni on ged By thstiRtac BRESER el ket vt 1€ Py &5k regsapre i in Gbfsed
extends t : k . r al: ol ki . rotor 3.
A screw pg}é\%gﬁsﬁga‘?eg?%ﬁ&épﬁégwﬁlcﬁ t‘f\%gagfi 5Ila§c? no‘% B}%Qb%}aﬁéﬁ g’g"é'r 12. In

SUch 2 TIRBBGA prssyc, sh 83 TROSHs BRSO B RN o

rotated by t n he r pI ni'on gear 12
I's naftcw ﬁo?ﬁ@hel‘rib white 2 pressure drawhrtoWh‘%ﬁrtﬁ\é@lé&laé%] %Tdb%‘ eRéRYEH ' N9

mechanism 7, a | er type one-way clutch 1s use consequently

idle the E@,t,@g‘jeopoﬂ{o,{ hg rotor 3 upon the reverse rotation is
thereby limted. The reverse rotation preventing mechani sm 7 may be

sel ectively engagegs anekuit shefmgedte) yh Bpnamdt préure andth@RaHé bf&sﬁf’é/ er
8 which may be noved froma reverse rotation preventing

posi ti-on &agelyoflactiaveakm g e oring directionabf B Hn8rsg Wihel 1 Thehediswt i ng
|l ever 8 is pivotally mounted on a rear portion of the body 2a. An
oper at i ng path of the eleafrfically-éorxduktive lifeidpdiat thegedresee / Srexdegals dna thiee
5 reverse rotation preventing nmechanism?7. The rotor 3
has a cyl fhdtuation gan treducethe adhiesionh of metal depormitpwitichrmavedndha second
armportion 22 which are )
cathode surface. Specifically, since the flow rate is high and the static pressure is
large in the narrow portion 11 in which the electrode 10 closely abuts on the
grinding wheel 1, most of the metal components of the grinding wheel bonding
material are forced to flow to the concave portion 12 without reachingthe
electrode. Therefore, the adhesion of the metal deposits to the narrow portions
11 important for ELID grinding processing is reduced. Additionally, when the

gap of the concave portion 12 is set sufficiently larger as com pared with the



formed to face each other on opposite sides of the cylindrical
"portion 20, a bail arm 25 which extends 10 bet ween the two arm portions
21 and 22. The bail arm 25 may be pivoted about an axis M defined
between the two arm . portions 21 and 22 between a |ine w nding
position and. a line rel easing position. The rotor 3 also includes a
bai | reversi ng mechani sm 26 ich is configured to nove the 15

bail arm25 to the |i W ndj.ng positjon fr the lin rel easi ng

posi ti on PATRWRRARAPN ais %%P&ﬁ.th%eta?g]ePOS“%Sﬂ ﬁ?‘r?o‘l’qqfél"eﬂ&fppﬁn 20

and the two grm portions 21,.and 22 are formed as a single unitary
pi ece.  producesmno advergednfluengg | 23 js formed at the front portion of

20 the cylindri,cal portion, .20. boss,23a'i s, for in the

central portion O;Il}}er@qpqagﬁtpq@ﬂn E’QY.OW%%% ?lr?S%é’r%gm fgrmsasqlchﬁéari n

the central gor.tion of theaboss .23a. Jhe front rtion,l2a. of the

pt ni on geﬁ?n l?né‘rﬁ]a Pﬁeés%%ﬂ}‘ 1}?&??“'15 OTeover, sj psesth[ehﬁ’o Hetﬂ?é'twn ormsa
t hr ouggt h%'ﬁgk% § P%Adﬁeﬁeéetﬁ%lgg%gﬁﬁﬁg (gﬂ&x@&ll}g&nductw eoﬁﬁufd)dc%n%intiﬂg nd 29!

wal |

-19- 1 . { [.42) 12.

A beari ngﬂg%yeﬁ&(}? g’f‘?ﬁ‘@“ﬁ%’%ﬁ?ﬁg‘% ﬁ"eﬁ élg%%fdas aﬁts"%g@ ngﬂbﬂmwgiasposed
Chthe | . . :

e b | AR ERN o 2R6hLAT, Bhridi19tom the conche pofon 1.
second baid dsiuBRAlTY, ??géasr Sﬁ%ﬁ@iﬁ@ﬂ% @‘e-“‘m}!g“ lii MO tRe hir dFRWH BtkcOh el he

i nner circunferentral” sid tip ds of the first and second arm

portions ZfectstfdieZhp can be reduc@8PeTheyeiarte, FitTD) %ahau% B be Pebforiiid g 2
line roller 10 31 and the bail 33. The Iife rolTer 31 serves to gui de

the unrhbfified® perat®oh Gtdblg foPWndtiamel i s nounted rotatably at
the tip end of the first bail support henber 30. The bail 33

extends between t Mokeédieer, @b bRoOWALiraFid 1B, in theeth ®idiment, the édiecadvier st bai |
support nmenber 30 and the second bail 15 support nmenber 32.

As nent i opedtiahel2 aré fermhad lin anch 2bmian rerthaythegap changes dlongehewagirghout
the swng axis Mwhich is not perpendi cul ar to the rotational

cent er axidirectiontofrthelgrinding wheel 3. shpedifically, the gpadaveporiien maygbe. The
bail arm25 ma 20 be positioned in the |line w nding position for

gui di ng t peovided withf & gradually chean gingiportionel2bdinr wimthe tee gap graduadlys pool 4
(see Fig. 2) and may be manually pivoted into the Iine rel easi ng
posi tion fchanges @l\mnrgghtennomxsgifggemionveomet@ndmgwhe@hétanm rapidied out
fromthe spool 4 (see Fig._B). .25 ) The .bail reversjing nechanism
26 will néthvapging portion 12ain which the gap rapidly changes. Additionaljy In the

descri bed. ) hown in Figs. 2 to 5, the bail] reversing
mechani sm%b?mweéh%wﬁiqﬁx %ﬂr@n&ﬂqrﬁ@w{mr{p%eﬁ@n the upstrgagy¢ided

e AP B R i AT Lo e don B TR
42 f d f . f. th I 2 f I
oy 2. Traleve & egiaty Migcion of the Brinsbg b L L ERAraheRp smbser 1
i hed | 1 The fi t '
% cnan o TEHBLSFRLEDDN 12 R ane gy B e ISR,
First arMeeyersed. MR'the Shhuthurd thé piéssir€ Al dtiéh 1B0Rh g0 Mty 2
changing portion 12a, and small in the gradually changing portion 12b, so that

the pressure fluctuation along the grinding wheel 1 can be appropriately adjusted.
Fig. 2Cis an enlarged view similar to Fig. 2B, showing another

embodiment of the present invention. Asshown in Fig. 2C, the concave

portions 12 may com prise a plurality of holes 12c formed alongthe moving

direction of the grinding wheel 1. The holes 12c may have, for example,



rear end portion of the first rod 45 is slidably inserted and a
first spring 47 for biasing the first rod 45 in a 15 front direction.

The first rod 45 is bent at a front end portion 45a inwardly as
shown in Fig. 4 and engaged is ' wpt h a hole 30a fornmed in the first
bai |l support nenber 30. Also, a jaw portion 45b is forned in the
first rod 45. The front end of the first spring 47 is in contact

- t h 20 . - - - _ -. -
b vot ai |y rSiiab EtAHERRE ki gl ahBEothch s e KB AR PatiBHR" THE Holes o o
A shown | i 51t exten & It £ WAt iRt GHIAR erinding wRBEH | 3t kg es for med
t he f éor 21.

in the front end portion o irstvarm tion

The thus &Bfﬁbﬁféﬂtiﬁ@eghﬁﬁén_fwggs eSPchlMg, thed{s1es 37 may have optional size or
-21- 40 may take a fifst position as shown in Fig. 2§nda

second pogdistiibitien. Sﬂ'@l\@elby}tﬁé?:res%ur@'ﬂﬁl&ﬁéﬁénmﬁgﬂ@é\ 'ndin§wl€éé’l"19@ﬁ0nd5 :
to the line winding positiion of the bail arm 25 and the second
position B@ﬁdj&fs[hﬁ"lﬂﬁa&ﬂd@hﬁngb_ne 5 rel easing position of the bail arm
25. Also, the second position of the first toggle spring nmechani sm
40 shown in As dfogem32ntidrds in theELIDgrinding desvded of thy pregefrechani sm
40 cannot force bail arm25 to pivot about the swing axis M

The seconihveagtide, sepecia] surfdamsinmtdie isformedsinawhich a dynamicpressiare i50
pivotally mounted on a rear surface of a portion of the rotor 3

bet ween t generptachon itk elcathwrde surfa@ by its relatisrdnoient énisto threnmpetalthondertl .

The return |ever 50 ?i vot s ) about a shaft that is generally parallel
to the spgondingwheel andia phaalithef electrolytiolighisl ppeketyarepradiiced 41 al so
15 includes a second rod 51 retained at one end to the return

| ever 50, Therelyomthodeqreduicted kb gripding ars redutedh t he second
rod 51 is received and which is pivotally nounted to one end to the
rotor 3, and a second spring 53 which bi asi ng the second rod 51
toward theg return lever 50. 20 Incidentally, the second rod 51 and the
second spfﬁ’ﬁ“ﬁ%@s are noveable in a plane that is perpendicular to

ol aner B plef of I fgresen iknBon Wil perhitafseited r ecurn 25

L Sper 20 M & Taea€ 3D eelfraling Bt hafuE RSssyrg shown im, Fig 24
Feoves| | RESHERHar ey Gay 225l ifGerbliBd B Rl MoiShic Wising rindibl g esoa.
leeve-| | RuHAENoL e BEGHAA ehtii¥leBbode B proviff Syl IBRBRTY o Srdrigd i ¢,
i cat es Sy portidif i badh Rl Sl it h alfilg podfioR 2l R} O
g;’g.r f5r Of\kﬁ'f‘aﬂﬂxwﬂ%iﬁdn %%gyjoéﬁghhﬂb, Qﬂaiataﬁfhm}%'gressure ca Ige gexe‘éﬁa?&??m' tHhe

e s ection 42 ned 1nt nnul ar recess 2c

of the bodiectdpxé RGER 3 bylrotaﬁd@em{é ?ﬁﬂﬁ!‘u\(\%wﬂéél. V&l&%ﬁbﬁang,twen llever 50

of the second toggl e spring mechanism4l is rotated together with

the expér@in@intdl elebfrodwiis 8siRH eAiRjaREd IdaR cd WitRA GONBIn dHivh eeDBladtbter15
with the projection 50c of the return |lever 50. The swi t chi ng

proj ecti onf430 snmothé yppokéd des had dsize@f about 1/4 pt ajgeiridiag wheelof the
return | ever 50 and has a curved shape so as to accelerate the
snmoot h r opatipbreraiflength, and each groove has a maximum depth of about 1 mm.

A device and system for use in an experiment are as follows:

(1) GrindingDevice

A reciprocating type surface grinding machine was used, and ELID

electrode, a power supplier were mounted on the machine for use in the

experiment.



return | ever 50. 20 Referring again to Fig. 1, the rotor brake
mechanism 9 is a nmechanismfor braking the rotor 3 when t he bai
arm25 is noved to the line releasin% posi tion. As shown in Figs. 7
and 8, the rotor brake mechanism 9 1 i ncl udes the projection 50c of

t he above-described return 25 | ever 50, and a brake nenber 55 which is
positioned to -23-

contact the projeghi Qi iRlEn¥HeReke projection 50c is in t he
posi tion indicat egiat)i n gomﬂ [ ngs in Fig. 7, specifically when the

proj ection 5Cc i sAP@IsPiioIOn@AEbGhd Miamond maﬁi%awmeel (il g5¢ oward t he
rotor rotational center axis 5 when the bai arm25 is in the line

rel easi ngmASktwidth 10mm, stralgiet fypakwasrizedr Bor bfaifitsiiges)H 328 wdsasdeddor

mat eri al such as, for exanple, NBR, silicone rubber. The brake
menber 55rough grindimg whileatt000 warcusel forfirrithgeidding! Theitrexygrandingcess
2C of the body 2a and is disposed substantially in the form 10

of a ri ngcor cengrdtion degree wad 830.onal directi on except the portion
where the switching projection 42 of the wall surface 2d is forned.
The cross-section(3f EL® poaiee source menmber 55 is, for exanple, in the
formof a semcircul ar shape and is elastically deforned by the
contact with the Fo8ELIDgrujding an exdatsivhe highhéreguien cypralss(DE-divedtt i oned
in the line rel easing position. Here, the brake nmenber 55 is

provi ded mnrr@n@pqmgrm}mamsmqq/ al ong the rotor rotational
direction so that, even if the rotor 3 is st opped at any rotational
phase, when the b QH8TS5 is 20 reversed to the line rel easing
position, the rot y% e hail

r 3is .l br aked. . Th
reversing operati %ﬁr\ﬂi‘F elesRplptc h‘i“\{\gf § arbxijgérqvg’gatsoluble electrolyt1c1i1 n the

(Tshing T1e s, L9 e, U SLDd L (28 oeq SPOOI 4, the bail arm s s

- 24- posi tion under the condition that the reverse rotation
preventing mechanism 7 is brought into the reverse rotation
preventin oesi tieogl\f%t to?ig operating lever 8 to t hereby prevent the.
reverse r rgHe8 é‘ tor 3. In 5 this case, the first bail

t m 30 .. i i th
o Srate on (iadk £ifn28F A eringing Wildel WA RIRE eiife 8 'R0l N
upr te on (HEXE i) e | |
(et ol oEIPREWHAN odub BRndiA2 bf s YR ARG B aN AR PRrAm Edith |
first sl oBVETTR SPEEChaRg” PP
Sondrt; oo¥B2sn SuBbeqfenth aulifoD gt tidif pIWHSel was used IS ekdinine eREAINIRE

return | evieésshie HeardeferistiRe8d thé electrode gehlfatih § dP@—%g&xia‘?ﬂ'csﬁk@ééh d
t wo- dot t ed asr?dﬁogdas?l lines in s roFiegg.e 5,aan§ hi s ondi}ti on iS{Q:Yan

mai nt ai ne@L Y rk ifof SeHaEe AN diAS effectf tHequh@siehcdibite Werd esefrled! he

. second spring 53. Incidentally, in this condition, the projection
50c of th@rocessing res@lts wereameiluated M aielyBcsidarddphridss €foughness
circunferenti al side of the rotor, and there Is no fear that the
proj ect i om &urimglapparates)i nt o contact with the switching 20 proj ection
42 as the rotor 3 rotates. When the bail arm25 is tilted
fromthis condition, the first bail support nenber 30 and the second
bai | support menber 32 are tilted rearwardly to take the l'ine

rel easi ng (ppsrimentResgltshn in Fig. 3. In the
(1) Electrical Behavior of Initial Electrolytic Dressing

First, checking results of the electrical behavior of the initial
electrolytic dressing by the electrode generating hydro-dynamic pressure are
shown in Fig. 3. As compared with the usual electrode operation, a current

value tends to be slightly large, while a voltage value tends to be reduced.



25 condition that the bail arm25 is tilted in the line

-25- rel easing position, it is possible to readily feed the

fishing line fromthe spool 4. Under this condition, in the first
toggl e spring mechani sm 40, the first ypd 45 is rot at ed
counterclockwise in Fig. 3 by the rotation of the 5 first bai

support nenber 30 and is located at the second position. According

to this, the firs I S swung countercl ockw se

about the swing c te ev?aﬁlﬂgiaveggyh‘}%“g%‘b &gﬁsb‘bél e spring mechani sm 41,
th t | F d th
the swing 10 mobikihoys chEcRREds et ficthemit s elafica: e
in the Seﬁﬁ’?ﬂe@%ﬁ'ﬁt‘ ?é}llx’ét@g{ré%%gl mrf%pees lel:t%dltbrme iﬁﬂl%sel?ctsolyglg :ﬁﬁsesmg

condi tion [2) retur i'sTretai ne

second r Olgg%}e afdsole ?,%95@“ %})d?g - RAramic pressure, As a redi§l) tﬁ@%feﬁf}ggy ds

| ever 50 swung to t seco posiftion, as sShown in

the proj ePfﬂPé‘la@Q?v@Jssmallerthatlh A fisd 88 Xh e Wé&ﬁgrotor

rotati ona nter axis and cones Into e aSt’IC con t wt

br ake when 96V RG4s g’ﬁ?héé 3G ke thk ’avteli’%er Q&S;{)%ecgrﬂés 1‘&%%&%&%% ttHd S

-rotational nopvenent estral ned. Howev returf ever 50

on the rog ergu bgpédq RbafdsIhehastically with the brake nenber 55
and is bra the friction contact therewith, it is possible to -

adj ust the rot at| q8pl ELIDerropgﬁkfdc@Erbﬂdifr@Eﬂé’@ y rot ati ng the rotor 3
manual | y or by applying extra rotating force on the handle 1. 25

If the rotor 3 is Futheat oré theaouighty gradihdgungsten carbide was subjected to
- 26- d| rection by the handle 1 operation while keeping the bail

arm 25 i nELB grimdingaisingithg #4000 grimdingwlred .toSvhichethe initial dresingwhever
50 of the second toggle spring nmechani sm 41 is rotated

count er cl applied byah eiehelitoadegerbsrating laydroadyroam ic pressurd. n Fesltsateaheiviver
with the rotor 3. Then, the projection 50c of the return lever 50

col | i des apydiigst tAeseani from ifg. 5, althou ghrajrexdinarm4nig gep exists, leemdinbe of
the reel body 2. Thus, the return lever 50 is kicked up to be
swi t ched &y&hace @tate of a qualitp eqmalsto pokighiesthandhe guelitpobtained thretogh and
dash line.__10 . aresult, the first sleeve-|ike nmenber 46 of the first
toggl e spELig mﬁéﬁaﬁugﬁaﬁa@rwﬁmbvéhéalswbfelqcsosiﬁ@amhestte ized posi tion
shown in Fig. 2 frogmthe second 03| n sh wn in Flg 3, and the
first bail support( e PSUS%NG’ ode Pr oduglscond bai | suppor t rrenber 32
are switched over to,t din sition, assi sted he
bi asi ng force of t[Rethe us“ajl EI‘F‘FF%"% gﬁf’?ﬂ gnt ematena? to beprgge s tine
with the fi r%i e.second S|t.|on

(Fig. 3, R pdpcorth eq?%"%aﬁeg%ﬁé‘?%ﬁéﬁ o G e
51 a5 A P nd G5 1 B B AP RURIRE g8 HIG

addi tion t]?a#:ﬂgstfﬁ)flgg fromthe second toggl e spring nmechani sm 41.
Al so, sincCe e second toggle spring mechani sm 41 is structured so

that its position hg thgdther hERH WIS e L1BEHEE Qﬁﬁak?i’s%roﬁgdreatﬁﬁhng

within the rotor
stepped concave/convex portions as in the present invention, there is a slight

dispersion in data measurement, but the amount of metal deposits is suppressed
to about 20 to 30 microns. However, a sufficient thickness of electrolytic
insulating laver was formed on the grinding wheel surface, a sufficient ELID
mirror surface grinding effect was conﬁrm ed, and remarkably effective results
were obtained.

Spedfically, as a result of examination of the electrode generating



-27- rotational plane, the force of the rotor rotation is
*effectively transmitted to the return | ever 50 wi t hout any

reduction. Accordingly, upon the operation of the handl e, it is
" possible to switch the bail fromthe li ke rel easi ng. 5 position to the
i ne winding position with a small anont of force.

Also, if the bail arm25 is in the |ine rel easing position, the

j-ecti [ qENe | : 55 and th
Fotor 3 RESRYSYRARGS Prisard QOHACE el FLIDGirror surtald GHRAIRERAS 00, Monal -

or. | 10" i _ at i on:
Phat  t hoPoromed, it was segFUT T BRI o dREQ Bl 10 dopd oI Wt oG RBRE L i i

the line j o3 j il pd SS\
rérﬁlle&ggdfserlgtugﬁ%eﬁ With hec@nd é?ﬁ%%‘rral dledtvo d S%/Itélrg%v er, the effe®t of

overcone t ue to an acciden rotation o the rotor 3

upon the g@@ﬁéfb B3 Ble dIBHPHANGurfhte AAdhisk@NMe realize ELID bii¢for ArfE& &indir
braked only by the friction, if the force is applied to The rotor

3, it isaRdIfkRifect O FIEAiri¥ror surface drin dilng tyt thélet@odéligefibrdthey hodad-i onal
phase. SECOND EMBCDI MENT 20 In a Second Enbodi nent,
nmost el eﬂ?ﬁbﬁlialp@essure couldbé behfifdedare the same as in the First

Enbodi nen descri bed above. Therefore, only those portions,
features Fedidi tifowvadlyi, thns eldetoldediehfeeatih ¢ hiydrbelyhiansic prebadiensfithewi | |
be described in detail. As shown in Fig. 9, a linear 25 groove 2e is
provi ded poedens énvehtonvis tnaitilimg ifeddpdbiei ebectridiytic dressing grinding electrode

- 28- and the other portion in the annul ar recess 2c. A brake
menber 55hoia irolitg édard can thrapplied toraxigeelaembde fenselectrolytic dngssinges a
D-shaped ring so as to pass through the groove 2e. The brake nenber
55a ext e@n@hgough a generally 5 straight portion of the groove 2e
that is |ocated on an . inner circunferential side of a switching
projection 42a. Asaforenyaptiored, the eleddrodagangratingthydrgrdynanic pressere he
groove 2e, the brake rrerﬁer 55a_.is di sposed radially, inwaécg from
a positi & thepresenipneeniion gansl) redusesthesgenerpfipn qfideposs deppaited An | 1

e 2 Ch i b e P R S e T ST
j ecti I ted. . in.the vicinity of th jecty 42a, th
Do) ot R BErAEE R inctusian i ubite hE S tboth EARRLEERE 11"
Si t he_brak 5a_ i o] ' h S d_E i tit
s possi BFB\E069E Y otadsd B BRpaforited HF an up PR o, o
as an O ripg. AlS0., ¥heh }%gp ior effectt 39 ﬁ%’éé’&at ed under the condition
i iy and StHes Seperio effpcts K ke rbpl

that the AT arm rne rel easi ng position, since

h . . . ' _

' ;[ net hgovi Ci n:O'[ 31 g@ﬁ% ﬂe_rg;\g/l\ng{’lc ﬁ ng %rgj{egglt‘e%ﬁygggg@ébﬁﬁ]a ReR &@%ﬁlgﬁg?ake

is releasgghe b@eﬁ%ﬁ%%dﬁf\eh@ i(&ﬁl@'be%r{%rftcod thatlthggéoﬁé‘@f ﬁgﬁtssecond
mecha 1 y I

toggl e spring nism4l ma readi 'y be noved fromt second

posi tion jheldd¥ inl th¥lpredént inv @P$bh i®Aot limited to the embodiments. On the
29 I%m dentally, in the case where the Oring is used

for the hoaltearyrtieaycopbaf rights of $hié prédeRint BAtion iRchideesl] of groove
for mounting the O-ring may be forned in the wall surface 2d and

the O ri ngn proyv drefitsxarbdificationst abd equivalents included in the scope of the
appended claims.



5 fixi nﬁ means such as an adhesi ve. TH RD EMBODI MENT
[

“In a TthuHu mmmmst el enents and ~structures are the sane as
in the F#} il ' descri bed above. Therefore, only those
" portions, featured %0* and functions mhich differ fromthe First

Enbodi nent wi | | be described in detail. - As shown in
Fig. 10, in a Third Enbodi nent, the first bail support nenber 30
is pivot al‘jﬂmlgqq[gt i of the first armportion 21. For this
reason, the firs %Mﬁ?% 45 of the first toggle spring nmechani sm 40 of
t he bail reversing nmechanism 26 is bent at its tip end radially
outwardly and is engaged with the first bail support : menber 30'.

The ot her structyre Lr i . . s ihe
sane as that of ?heAa ove- 3?5(5%?‘8%%9&%8‘)’3% Iﬁ?gplﬁ%g%ﬁd%ﬁ??m&momﬁ

As shown diréhsﬁi%%rinéﬂn Og“%i@l@ is H.{%o%@& OppoLRe 8 & énro_cessed st Pfacf@f gRChani sm 41
has a return |&Ver 50, a secon sl eeve-|li ke nmember 5la retained to

the retU"erc’tﬁééﬁIééﬁid@étive grindin & W¢h &1 Gvith ré@enbfer phhbing g recei ved

at one end in t he Second sl eeve-Iike nber 5la and pivotally

nount ed &forkpiece by passing an electrically-conductive li%id between the&6lectrode andt he
other end to the fotor 3, and a second spring for bi asi ng the
second slleepeodeskel swrfher totdpplipra v ditagd Wik electrolytic driessingtafrthelgeiraling0" .
The return lever 50" is pivotally nmounted within a plane In

paral | el wiédd) i$ perfonmed, said electrode¢ adingridingl ane to a rear surface of the
joint portion between the cylindrical portion 20 of the rotor 3 and
t he firsta plurality of narr@w portions arranged at infieev alsdnea aroeimgenent is
different_ fromthat of the First Enbodi nent and the arrangenents of
the sl eevérectipp of the|grindimgivheebhanid hisy inggonsiant gaps Som thagraeessed| y, the
second sl eeve-like nenber 5la and the _second spring 53 are _ noved
within t farfgraptthagrading whegliand pplumldly of concave pertipnssach gispasedt he
rotor rotational, plane bein per pendi cuyl ar to the central axis of

t he spoolPetesn thenarrow portions and havise 2 g radethan e nagow ppEienner

cut away 50a' for retaining the rear end of the first sleeve-like
menber 46 of the first toggle spring nechanism 40, a hole 50b for

i ni h I -1, k d j i . 0 h
bt onds Lownr d ¢ e (DG FleFBPde eRATLEs hair sy antispressits asordingdSy | o
bet ween the s rffaces of. § he r_et ai nlgr cut.away,50a and t&\e rtﬁar .
oot on SHAh S Wi FEin drid GihReportions are formied Betch 3 At e iat Boeaps i on
dt . relagi ] t bet .
Aso | noRaBEeRsEEne moving BRER & R IRUEIEUnGEICT 05 WOON et of

the Oring, and is nounted on a bottom
- 31- portion of the annular recess 2c unlike the above-

descri bed two e”bydi'lgi?é‘%%é:tﬂéﬂre %Ciéatriﬁgg\g/@f%ﬁﬁm%m%ﬂegsure accordiﬁngo 12,

the tip end portion proj%®ction brought 1 nto®contact

with the piken v@f\éf(;egﬁfsﬁfcféﬁﬁélve ng'grtion c&?&rgg%éég aqgraaﬁﬁllykﬁléﬁ StioR3R

rat her than the si portion ther As” shown™ in FFg.” 11, the tip

end portiwRich the gap Saduldflylthanget alvh die ndiagdedtiviPofth@gardigg shape
about the sw ng cger?tg of fhe rgtéurn |'ever 50. ‘ﬁ% pr%quecti%n 50c

i's thus fwheeldmha ragidly chahgingwPRiosth which the gap rapidly changes.

4. The electrode generating hyvdro-dynamic pressure according to
claim 1 wherein said concave portions comprise a plurality of holes formed

alongthe moving direction of the grinding wheel.



10 that, even if the return lever 50 is swng to sone extent by
t he di spl acenent when the rotor 3 is rotated upon the br aki ng, the
projection 50c al ways enters by the sane -amount fromthe outer
circunferential side into the brake . menber 55. Thus, the contact
condition hardly changes. For 15 this reason, even if the rotor 3 is
manual |y rotated, the brake force hardly changes so that a stable
brake force can be obtained. 15 In the structure of
such a second toggle spring mechani sm 41, the return |l ever 50° may
take the first position indicated by the tw-dot and dash |ine and
t he seco osition_indicated the solid lipne in Fig. 11

W th the secondEUECARODE EENRETINGHYRROAYNads PRESSURE, o1 1 53
applying force to assist in the toggling thereof. The first
position corresponds to the first 25 position of the first toggle
spring nechani sm 40 and t ABSTRACT OF THE DISCLOSURE

- 32- | ine wi nding position of the bail arm 25, and the second
position corresponds to the second position of the first t oggl e
spring nmechani sm 40 and the line rel easing position of the bail arm
25. 5 The SMAtChlng projection 42b is fornmed in the wal

Cir cunt er ent i ol TardaS SIEoRRES in SfecRoac 00) Ipithackh b Wgnamic preygufhe  er

55b may be ekctre]lygediressbgt guindind.| yThenelectrode has a phmaluyadf mmm portidas
An operatlng shaft 8a of the operating |ever ut away into a
t ri angul ar (Enpaing consians Bapsofiomne peocesped surface (labpél@egmagmvhssb Basses as

the O 1 ng 2  huraftyQSFBhedmepsops 2 40k disbba BeRiétn TRE Ao POt B8 o o
may be furfaﬁ@mamglaf 8¢ widlerathan the narrdWIpoRtion. OfA%étﬁmaGﬂﬂ&v' dth r(gziﬁa' n

i
wi thin the scope of the i nvention. For exanple, | oW ng

modi fi cat i dormmedy tistween the grimddeg wheel (1) and the e@e;;)mdhe(l&)r befgmmnts of
T o SRS ek uone i Bt oc ek Bb (D Wb o
to providej ) fr il
0282 g MR, o, T TRERGR R SSRAKEASh! BT Wmic g sk

cooper at | n@réﬁs@ﬂaargeﬁm@& mqmaﬁa;emrga‘ly flutrge. eBypkd figctuation, théra@maamnsm and a
| ever nenber oper at ed

- 33- of m@&aesmgo rfee RNOW (posdons (&1)pis aedured, and tha«sogeave MPraens

portion 22 rLing i,s used.as the

D e ot AT Tty OB, o that he elecpotytic liowid st &% a0y Hippifest 8RERRD, (°

the brake jin&usion BEAPCIn bSrdted.i M ted to a circul ar shape like the Oring.

(c) The positional relationship between the first rod 45 and the
first sleeve-like nmenber 46 in the first t oggl e spring mechani sm 40
may be the opposite positional relati onship as shown in the second
toggle spring 10 mechani sm 41 of the third enbodinent, i.e. the

ar r angenent in which the first sleeve-like nenber 46 is engaged

W th the first bail support nenber 30. (d) The
return | evagigi 3Aoperated by the toggle spring mechanismin the

f or egoi ng en%odinents. However, as



15 di scl osed in Japanese Utility Mdel Publication No. SHO

59-139069, it is possible to nake the return | ever as one exanpl e
of the noving nechani sm operate i ndependent|y of t he toggl e spring
mechanism |In this case, the operation node of the return lever is
not limted to the swwng 20 notion, It is possible to use any
operational node if it is strfctlured that the return | ever noves in
cooperation of the swing notion of the bail armas disclosed in the
above-descri bed publicath@ EFFECT OF THE | NVENTI ON 25

According to the present hhmnglon(FHTCﬂharﬁhl

- 34- armis brought inthe line releasing position, the rotor

is braked. Accordingly, there is no fear that the rotor is rot at ed
accidentally. In addition, since the rotor is braked but is not

|l ocked, it is possiblg to readily/rotate 5 the rotor manual ly using
extra force to overco t he \ braklng For this reason, if the rotor
is once set at an pi T nun ptatTomal phase upon sting or :
thumbing, it is 1 poSsi-H efLojnmaiftain its phase ghd also to readily
rotate the r ST et phaselto a e, and thus 10

the rotational phase (gr JR the rotor [CAD_DE adj usted as
desi red. i arfloysdet ai | g of |t he inventib may be changed

wi t hout departing fromits gpiditndr ifs sgope. ~Ur t hernmore, the

f oregoi ng descri ptionpof \ t/heg enbgdi nents  1p ale ihg to the present

i nvention is provi Ror” t B ) pur posg of |i afijon only, and not
for the purpose o R o8, QRN [ Nti o i ped by the appended

cl ai ms and When WNZgrv; N Wiat is clai med
iS: 1 . | in ingf{a reel body 2
supporting a roto i nmewla W]tO\\~iCh handl e iis 3 fitted, a
rotor supported on there bt opation via 4 t he handl e and
rotor drive nechanisma fng 5 metrically opposed rotor arm
portions extendi ng axiall 6 Tyom a base end thereof, and a bail arm
pi votally supported 7 endw se the rotor armportions for pivoting
between a 8 | i ne-wi ndi ng positﬂon and a line-releasing position, a

r ot or 9 brake mechani sm conpri sing: 10 an elastic
annul ar brake nenber disposed in a 11 portion of the reel body

adj acent the base end of the rotor; 12 an el astic annul ar
brake nmenber disposed in a 13 portion of the reel body adjacent the
base end of the rotors 14 a novi ng nmechani sm provi ded in one
of the rotor 15 - armportions and linked with the bail armfor noving
bet ween 16 first and second positions correspondi ng respectlvely to the
.17 l'ine-winding and |ine-rel easing positions; and 18 a

| ever cooperatively linked with said noving 19 mechani sm f or novi ng
into and out of elastically deformng 20 contact with said brake nenber
along a direction different 21 fromthat in which said brake nenber

def orns, wherein




REPLACEMENT SHEET -36- 22 ﬁhen sai d novi ng

mechanismis nov d into the 23 second position, said lever is noved
into contact with said 24 brake nmenber, and 25 when said
noving nmechanismis noved into the first 26 position, said lever is
noved out of contact with said brake 27 menber. 1 2. The
rotor brake mechanismfor a spinning reet o223 as set forth in claiml
wherein said | ever is arcuate and 3 formed with a braking contact tip

said | ever g ntacts said brake er outer circunferentially when 6
noved into elastically deformng tact therewth. 1 3. A
spinning reel conprising, 2 ~a reel body nouqk?ble on a

and said segend 50 ing 4 nechanisglag positioned such that the tip of

fishing rod and 3 supporting a roto rive me¢hani sm whi ch a handl e
is 4 fitted; 5 a rotor pporteiﬁ%gpwé?ﬁ on the reel body
for 6 rotation via the handl& and rotoNdrive chani sm and having 7

arm portions 8 ext endi ng

n bail arm pivotally

rst and sec ng\rotor Brn1portions for
1 and a-f T ne-rel easing

cqaﬁgSnlincluding:

di anetrically opposed first second roto
axially froma base end thereof;
supported endw se on the 10

pi voting between a 11 i ne-wi ngling g
position; and 12 - a rator brg
- 37- an el astic annul ar

the reel body adjacent the base en

i sposed in a portion of

! a first
the rotor arm portions and

linked with the bail armtor pi voti ng n first and second
positions correspondin espectively t | i ne-wi nding and |ine

rel easi ng positions; and a secon gl e-spring nechani sm
nmounted in the base end of the rotor/substantially orthogonal to said

gl e- spring pivoting
first|toggl e-spring nmechani sm

first toggle-spring nmechani smand i ncl udi
| ever cooperatively linked with said

for pivoting about an axi s subpstantt rallel to the rotational
axi s of the rotor into a t of elastically deform ng contact

with said brake nmenber along a direction different from that in which
sai d brake nenber deforns, wherein ' when said first toggle-spring
mechanismis pivoted into the second position, said |lever is pivoted into
~contact against said brake nenber, and when said first

t oggl e- spri g mXJBani smis pivoted into;ﬁgﬁéitht position, said lever is
pi vot ed out contact with gaid brake : 4. The spinning

wherein said |ever is arcuate and forned
and said second noving ne ﬁanisn1is posi tioned

reel as set forth in claim3
with a braking contact ti

such that the tip of said Igver1fontacts said brake nbeq
-38- 5 outer circuynfereNsally when noved into e |cglly 6
deform ng contact therewith.\\ 1 5. The s@inning reel as set

forth in claimS3,



- 2 wherein: 3 said first toggle spring nechani smincludes a
4 first rod having a first end retained in a portion of said 5 bai
armand extending along said rotor armportion, a first 6 sl eeve-li ke
menber into which a second end of sa d EIISt rod 7 is slidably
inserted, said first sleeve-like nme being 8 m dway pi votably
nmounted in said rotor arm portion, and a 9 first spring inserted into
an interiaop, of said first sleeve- 10 | i ke menber for biasing said first
rod towar tgléSball arm 11 said |l ever therein being engagable with a
portion of said 12 first sleeve-like nenber; and 13 said
second toggle spring nechaDysginidBlegslae a 14'Vonﬁﬂcond rod having one end
retained in a portlon eeve-| i ke nmenber
receiving sai d secon rod/ {180-1 and\ pi ui0edt 'on said rotor, and a
second spring for 17 --- bla&Dﬁ@ sa d s@opitd -r-od t@m@wszald | ever. 1
6. The spinning reeB as—séf—forrh-rn~crarnuo > fﬁﬁéréﬂm 3
said first toggle_sprfng nechanismincludes a__4 flrsh rod having a
first end retainedi4n Ton of said 5 bai | arm gl %:extendlng al ong
said rotor arm pordiopX a ftist %60«
i.n

ﬂﬁer“inLQ whlch .a..second-end-
is slidably insert®é, i ~a[BeVEl i ke- ember . hei m dway
pi vot abl y nDuntedLin 5ai d beﬂr-arﬁrpe¥plon anad-a_.9. 29F?st spring
inserted into an ingeblarof, said first.sleeve- .10 . ke menber for

biasing said first ro owar I | ever therein

bei ng engagable with g %o\r%.ileg 8 djli)q% 166?% 2{2]48%6 géig ve-|i ke nenber; and
13 sai d second th% 18 T elBERbNi smincludes a 14

second rod havi ng one EMtrtcaiBehaadonmelecptnwlyhoﬁreﬂsir@i d 15 rotor, a
second sl eeve-li ke nenber receiving said second rod 16 and pivotally
nounted on a portion of said |lever, and a 17 second spring di sposed

bet ween said second rod and said 18 second sl eeve-like nmenber for

bi asi ng de§g§g;ond sl eeve- 19 | i ke menber toward said lever. 1

7. The rotor“~brake mechanismfor a splnnlng reel 2 as set forth in
claim3, wherein a protrusiog the Teel body for
rotational &ymamic \I\iﬁﬂsﬁr%(%ﬁ)d _ ecopd toggl e-spring
mechanismto plvotD§9| ggep M_ ai nst said brake
menber, whereby sai _ 0) § smis pivoted from
sai d second ositiﬁg3 7 (m)t reverse the bail arm
fromsaid F hESPE%easi i nding position. 1
8. The rotor brake\mﬁghgqmg as set forth in
claim7, wherein said brake BeH -
-40- 3 circularly contldhouéonegp sépd ﬁ90t595|@ﬁ such that said 4

| ever is brought out of cont gﬁma%g%lﬁhsferg'ﬁid{ngsqh& menber. 5 just before
said protrusion conmes into rotational “contact with said | ever.

-39- 6 sleeveﬁ|3k eerer ¥ ni.g Whi ch..a.second-end-- 4528d first rod 7

Fig. 5
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