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TI TLE OF THE | NVENTI ON- CAM ADJUSTER MECHANI SM FOR BRAKE Q‘ Ié‘S 4
I N FI SHI NG - REEL BACKGROUND CE THE | NVENTI ON Tﬁgfﬂﬂpq
Field O -The I nvention 5 The present invention rel ates {6 a cam
adj usting mechani sm for use in a brake nechanismof a fishing reel.
B. Descri (RITLE OF THE RNVENTITON t Brake mechanisns in a
fishing reel are known. Such systens are for the purpose of

preventing ame@DIUSTBR MECHANTES! BORNBRAKE MACHATEsM Finier Qi Gaglj ng out
a fishing | i ne. For instance, one such systemis known as a

Vari abl e mcxgﬁ‘ﬁﬁi‘o%y&ﬁdﬁ:ﬂ‘[lgbhk peRuf actured by Shimano Inc. The system
I ncl udes a reel housing an race fixed to the reel housi ng.
A spool dlsposed mnthl el? o&e&h hgu5|ng has a 15 brake menber fixed
thereto such that 'spool d Br aR¥SREL nenber rotate together. The

brake!$enber is formed wt P uralltg retalnlngﬁfortlons
plurality of brake® presenqmgpgﬁpglape elates Faitd 93k aBIUELHENgy porti ons,
one brake ht per retaining portion, The brake weights are
forced 20 mechaéﬁs& IBprogsRaitl anbrakeoneokminiam f (a thishimskeeedce in
response to rotation of the spool and brake nenber. As t he spool
rotates faster, tBhe f DeserdpeiopdObnThécRbélaked Art wei ghts increases.
In the above described system the reel housing is 25 provided with a
renovabl e cover \Briakle eephaaismBeihrakeishing reel are known. Such

fmﬁ

systems are for the purpose of preventing a reel from

16 rotating at too fast a réte when casting out a fishing
line. For instance, one such system is known as a Variable
Brake System™ manufactured by Shimano Inc. The system
includes a reel housing and a brake race fixed to the reel
housing. A spool disposed within the reel housing has a

15 . brake member fixed thereto such that spool and thé brake
member rotate together. The brake member is formed with a
plurality of retaining portions. A plurality of brake
weights are fitted into the retaining portions, one brake
weight per retaining portion. The brake weights are forced

20 radially outward and into contact with the brake race in
response to rotation of the spool and brake member. As
the spool rotates faster, the force exerted on the brake
weights increases.

In the above d&scribed system, the reel housing is

25 provided with a removable cover which exposes the brake
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REPLACENMENT SHEET 2 3
menber and brake weights. Wth the coder renoved, the brake wei ghts
are exposed and can be noved back and forth wi thin the correspondi ng
retaining portion. In aradially outward position, the brake weights
are positioneshbex arhd braicgagsinghts . Wi Whthhehbr akeer acemoved), athedi al |y

I nwar d position, the brake wei ght cannot engage the brake race.

In this manngfakd Ree Rydd Nird AR sed bha taal beanoPed back amdljfrattd.
However, the above described systemrequires some 10 di s-assenbly in

order to adjysinihefy %%Jﬁ]@ﬂ ‘}\élt‘l%ﬁing portP¥nt herprakeagedmtys. A

fisherman may want to change raking force in the reel severa
times in a single . f1shi on.. . Vi y g%lf t he cover
and SoRPys mep Yoty 0 FERRT WedghTR PY BOELEDOY 48 11 ¢
SUMVARY COF THE | NVENTI ON One object _of the,present_invention is
to pro?ide aengagement Jpithy the buake x§cg-va Paﬁlﬁaé}ﬁk§YS$§Y% err] with a
sinpl er neans of adjusting the braking force provided by br aki ng
wei ghts. 20position, |ghedeakuvalolit Kaanpt, engagpethe prake Hent
invention, a fishing reel includes an adjusting nmechani sm for a
br ake nechanisnthi#endnmsdn nghedrakimohdorcecindtbe reel cap peel body and
a spool supported in the reel body for rotation with respect
thereto. Theaff@keedechanismis 25 connected to the spool and includes
a plurality of brake
' However, the above described system requires some
10 dis-assembly in order to adjust the braking force provided
by the brake weights. A fisherman may want to change the
braking force in the reel several times in a single
fishing session. Removing and installing the cover and
positioning the brake weights can therefore be a burden.
15 SUMMARY OF THE INVENTION
One object of the present invention is to provide a
fishing reel having a Variable Brake System™ with a
simpler means of adjusting the braking force provided by
braking weights.
20 In accordance with a first aspect of the present
invention, a fishing reel includes an adjusting mechanism
for a brake mechanism. The fishing reel further includes
a reel body and a spool supported in the reel body for

rotation with respect thereto. The brake mechanism is

25 connected to the spool and includes a plurality of brake
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REPLACEMENT SHEET ' 3 wei ght s,
each of the brake weights formed with a protrusion. A camcollar is
forned with at | east one convol 3t ed groove, the convol uted groove
defini ng cam surfaces. The protrusion on each of the brake weights
5 ext endsyéiyittd heeain v uird hakev keiyhbst farmed wiesipomse to
rotation of the camcollar with respect to the spool t he brake

wei ght i's adjust &t {dh Ong Qicaxﬁ Wo113¢ 8k formed W2EhtaONBeddt oi@spect to a
central axis about which t spool rotates. A dial is configured for

| ect I f
pening i n 17T s.lﬁie‘g%?e% g GnoRTHERH' 8roBUE QLMo M O (he
t t t d t t f
' LESEPak'enXE?@% 8! q‘eslw%‘ﬁ% o <Bafute et bk BB 0101 L e

brake 15 ghts can be effected w thout dis-assenbl t e

fi shing reeIeXtends into th#eﬁQﬂ%ﬂﬁ§$9dtEgoﬁyﬁkéuﬁﬁcFBﬁFs%?f%ﬁ??&ﬁs?ncIudes
a brake shaft holder having a plurality of radiall ext endi ng
shafts. The teaketakigmtef dre diaspeeddagnwitb reSPég‘petméée oR20bf the
shafts. Preferably, a brake race fixed to the reel body

pr oxi mat e t hehspordkendeidiet hirsa kel jusitgid $oaceecofif tyar radial for
engagenment with an inner radial surface of the brake - race in

response to ?@@ifiéw@aW1ﬁﬂﬁﬁé%pedE5to a centPaef exabl gbotrtbewhklich tlsefor med
mnth a plurality of
spool rotates. ' A dial is configured for selective
10 engagement with the cam collar and extends out of an
opening.in the side of the reel body.

The above aspect of the present invention provides a
simple way to adjust the position of the brake weights.
In particular, adjustment of the position of the brake

15 weights can be effected without dis-assembly of the
fishing reel.

Preferably, the brake mechanism further includes a
brake shaft holder having a plurality of radially
extending shafts. The brake weights are disposed on

20 respective ones of the shafts.

Preferably, a brake race fixed to the reel body
proximate the spool and the brake weights are configured
for engagement with an inner radial surface of the brake
race in response to centrifugal force.

25 Preferably, the dial is formed with a plurality of
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REPLACEMENT SHEET 4

30 AUG 1999 protrusions and the reel body is fornmed with one
apperture: on a side surface thhereof adjacent to the opening through
whi ch the dial extends. The dial is configured such that any one of
the pluralitygrotrosdbonsisandsths dlendaiy ds formedSwitht baeappetrtmeei n
response to positioning one of the plurality of protrusions

adj acent to0 ppe;apeiéUs@rface thereof adyRiediakbythehepdhiahgi shepugg

bi ased into engag000enment with a side portion of the reel body.

Preferably, GREcf! he! 14PraREbAd N i RIONT YS! @oRridired Ba¥hnehgear

teeth formed on a dista nd thereof and t protrusions are .
engagabl e wi th_gear tee forne nt . ;GO .
roforably. e ek nERR MR el protrisichBTi khRbngabte into,

hol der having a plurality of radially 15 . .extending sEa;bs and the brake
vei ght § are 8hepsReHtBRe in response g RASIIQIING PRE SFafFPE. The brake
shaft hol der is also fornmed with a plurality of axially extending
li ps pinzalaty efrpuretrusinns|adiafaidedoaflet aPESHIBERe anot her.

, The camcollar is disposed within the axially extending 20 i ps and
the cam col | ar i sPteferdbly} htlze pdiallis yspofing biasedadn&pbl y ext endi ng
protrusions which contact and engage the lips at least partially
restraining egabagdvueemnenBtwoth a side (Rimeiem tofe themreelll hodgad the brake

shaft.-hol der. Preferably, the brake nechani smfurther includes
a 25 brake shattrhphdey, hee "gifl Pg!rfdrded Wfithadwal pyYotrusions
10 having gear teeth formed on a distal end thereof and the
protrusions are engagable with gear teeth formed on the
~cam collar.
Preferably, the brake mechanism further includes a
brake shaft holder having a plurality of radially
15 extending shafts and the brake weights are disposed on
respective ones of the shafts. The brake shaft holder is
also formed with a plurality of axially extending lips
that are circumferentially spaced apart from one another.
The cam collar is disposed within the axially extending
20 lips and the cam collar is formed with a plurality of
radially extending protrusions which contact and engage
the lips at least partially restraining relative rotation
between the cam collar and the brake shaft holder.

Preferably, the brake mechanism further includes a

25 brake shaft holder having a plurality of radially

<
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REPLACEMENT SHEET , 5

30 AUG 1999 extendi ng shaftsy The brake weights are disposer on
respectlve ones of the shafts. The brake shaft holder is further
forméd with a central opening having a plurality of recesses that
are circunf exeehidahy shazesd appetbfiveweghts e alisigesred ofihe cam col | ar
Is | ocated adjacent 'to the brake shaft holder and is fornmed with at
east one (3hepective bk bE EREAPRATHELN M ifaid SHaTECTRAT SN 167 dEr to
rel easably retain the camco in position with respect to the

brake shaft Mhal der | ocki ng
menber {' gﬁ%g@ﬁegdf"&ggn? ?%n%‘ﬁéi do%%nﬁ{lgﬁ ﬁ lﬂgyn l%%‘\nég'rl%

formed with gear teeth t at are en Qrresp ng gear
teeth on thé’%blr%@%ﬁ’éftt RS 8EP %g Pereg%l&ﬁ?a‘{ %%‘i?‘fﬁé’%r%c%}%g‘ nenber
engaged with the brake shaft 15 hol der,_the brake, shaft ho%%g; and the
spool Tre one anotder-.ai Abe £aW ASLilabt hf|tpcated adjacent tg ably, the
brake mechani smi ncl udes si x brake wei ghts and the convol ut ed
groove is cdufakgusde fito heddest and is formed Witkateieaft Aeatdbne from an
engagenent position to 20 a retracted position in response to rotation

of the cam that is @@dagedWdtiRhr eapect thetibhecesgsmsd .in order to
Al ternatively, the brake mechani smincl udes six brake wei ghts and

the convol uted H=AP1§ retaqhf kaer 88mt 8oBUaHSin positidnvaritiakespeicght
synchronously at atime froman
to the brake shaft holder.

10 As well, it preferably to have a locking member
disposed adjacent to the dial. The locking member is
formed with gear teeth that are engagable with
corresponding gear teeth on the brake shaft holder such
that with the locking member engaged with the brake shaft

15 holder, the brake shaft holder and the spool are
restrained against rotation.

Preferably, the brake mechanism includes six brake
weights and the convoluted groove is configured to adjust
one brake weight at a time from an engagement position to

20 a retracted position in response to rotation of the'cam
collar with respect to the spool.

Alternatively, the brake mechanism includes six brake
weights and the convoluted groove is configured to adjust
two brake weight synchronously at a time from an

25 engagement position to a retracted position in response to

e —
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25 ' engagenent position to a retracted position in response to

REPLACENT SHEET 6 30
AUG 1999 6 rotation of the cam
collar with respect to the spool. . These and ot her objects,
features, aspethsiandof the camdyehlagesiti rdepgutetmntthienspodolan wil |
becone nore fully apparent fromthe follow ng detailed description

of the 5 pr egpBkel aﬁanbtﬁar\MS's Bk ENFd Ity  UnEideet sWahld t he
acconpanyi ng drawi ngs where |i ke reterence nuner al’'s dénot e

CorreSpond'n%d@ﬁﬁ%ﬁghgrBEQQHHtPres?nt invEA T AJQ%%@!§£EQNeCEo¥ Ee I NGS

Fig. 1 is a perspective Viéw o I shing Feel accor ance th

of the Tshi %ﬁg@ 8" erpp phgofritentd it e ARG o BE.Phsl et or

a cam r. a brake shaft hol dey and one qof rality of

br ake ﬁklght?resfg% 1nvent1¢pgg en._ %?%ﬁ%a%ﬂeﬁﬂﬁlqﬂ?t91@wyg§ﬁoﬁpﬁg only the
cam collar, the brake shaft holder and the brake weights

depicted in PpgompaﬂwﬂﬁgtﬁéaWhhg%cWhQﬁerlﬁkﬁeﬁPﬁQﬂﬁ?QQ numeralsydepetg of
positions wth respect to the brake shaft hol der for adjusting the
posi tions of comeebpakdingi parss tRBoughout. Fig. 7 is a cross section view
showi ng details of the various parts of the fishing reel, dial

adj uster, CaBRIEF DESCRIPTrzoNacE THEKPRAWINGE S; Fig. 8 is an
el evation view of the camcollar with ot her portions of the fishing

reel removed to pFeyLde is-a perspective view of a fishing reel in

10 accordance with the present invention;

Fig. 2 is an exploded view of portions of the fishing
reel depicted in Fig. 1, including a dial adjuster, a cam
collar, a brake shaft holder and one of a plurality of
brake weights;

15 Figs. 3-6 are elevation views showing only the cam
collar, the brake shaft holder and the brake weights
depicted in Fig. 2 with the cam collar rotated into a
variety of positions with respect to the brake shaft
holder for adjusting the positions of the brake weights;

20 Fig. 7 is a cross section view showing details of the
various parts of the fishing reel, dial adjuster, cam
collar and brake weights;

Fig. 8 is an elevation view of the cam collar with
other portions of the fishing reel removed to provide

25 greater clarity;
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25 ‘greater clarity;

REPLACEMENT SHEET .

7 305AUG 1999 Fi g. 97s a cross section view, simlar to
Fig.7, showi ng details of the various parts of the fishing reel
that includes a cRigcodl as anckrdsslseatcighteiew; admdddante Fig. 7, with a
second enbodi nent of the present invention; 5 Fig. 10 is an

el evation vi gHoning détsi1Siése ©He thfrious part%awwhbahdﬁmhgtgéeln Fig.
9, shown renoved fromthe fishing reel 11 is an

el evation vi gpapf 1&?@%&?0' Sééki‘ H11d¥ anq brake® ¥y p'tlsa&ndseb&&gnw Fi gs.
rom 10

9 and 10, shown renove the tishing re 12

{hi 1 enbodi TERD B SPREdr %&Vé%%ment ot Yhe, pressnt ‘iPﬁeB‘ﬁ%ﬁﬁéﬁédﬁ?Cf in s

fishing reel housjin ved; B and 13C
are frgn si de aﬁﬂgre£9 %?eﬁ% “elevation W@éﬂb&@lﬁeﬁirgﬁfsédEa cHR®ar shown
renoved from the flshlng reel depicted in Fig.

Figs. 14A, 12BMafellar derigteshtin fEigt %i @diowRdremoved §§@Bn€h§|de Vi ews,
respectively, of a brake shaft holder 20 shown renoved fromthe shomn
renoved fronfidbingsheal; reel depicted in Fig. 12;

Fig. 15 is a perspective view of the brake shaft hol der wi th brake

shafts and brake megghls, isildn Sdlwvation view of a second side of the
cam collar depicted in Figs. 9 and 10, shown removed from

10 the fishing reel;

Fig. 12 is a side cross-section view of a fishing
reel in accordance with a third embodiment of the present
invention with portions of the fishing reel housing
removed;

15 Fig. 13A, 13B and 13C are front, side and rear views,
respectively, of a cam collar shown removed from the
fishing reel depicted in fig. 12;

Figs. 14A, 14B and 14C are front, first side and
second side views, respectively, of a brake shaft holder

20 shown removed from the shown removed from the fishing reel
depicted in Fig. 12;

Fig. 15 is a perspective view of the brake shaft
holder with brake shafts and brake weights, all shown

removed from the fishing reel depicted in Fig. 12;

25 Fig. 16 is an end view of a dial case shown removed
This Sheet Has Been R, THIS SHEET HAS BEEN |
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renoved-fromthe fishing reel depicted in Fig. 12; 25 Fig. 16 is
an. end view of a dial case shown renopged

REPLACEMENT SHEET ' _ 8

30 AUG 1999 fromthe fishing reel depicted in Fig. 12;

Figs. 17A 1fsm it fimhing FedlsdepidtedGiar 8igandl2; vi ews showi ng the
camcol |l ar and brake wei ghts depicted in Figs. 12, 13A, 13B, 13C and
15, with the camkbys ar11s, BB, I7@,atlgd,i n7&,vafFoasdpd3Gtarasend

Figs. 18A, 18B, 18C, 18D, 18E, 18F and 18G are end vi ews showi ng a

cam col | ar  apdlevs aéqmvvﬁ%mr% IdhR @ANGFNGRd brake Weighes f@epidtedrbodi ment
of the invention, with the cam collar is rotated into vari ous

positions; dfgs. 12, 1FAS1H0 B AlARENLARY, chbossnsestior 2 fishing

reel in accordance a fift'he ment’ of theé present i nvention;

Fig. 20 is of a cam col l.ar. shown renoved fromthe

fishin reeIP%§%€%¥ ?1¥3Ef°9ﬁ999§ 1ops s Fig. 21 is a perspective

view of the camco|l ar depicted in Figs._ 19 an . DETAI LED
DESCRI PTI ON OF | THE'$ReFERRED $BvBASIOveENPE - 1685 187 an‘g-' égGla%%%%da fishing

reel 1 in accordance with a first enbodi ment of the present

i nvention. THESWS seing cam ewllax aodubeake vedghbodin ReFREIARGdol 7.
The spool 7 i s supported between side portions 8 and 9 of the reel
body 5. The wpbhla 7fowrthvtentixsliment ofspbesénventdons i wihth the cam

collar is rotated into various positions;

10 Fig. 19 is a fragmentary, cross-section of a fishing
reel in accordance with a fifth embodiment of the present
invention;

Fig. 20 is an end view of a cam collar shown removed
from the fishing reel depicted in Fig. 19; and

15 Fig. 21 is a perspective view of the cam collar
depicted in Figs. 19 and 20.

DETAILED DESCRIPTION QF THE PREEERRED EMBODIMENTS
Fig. 1 shows a fishing reel 1 in accordance with a
first embodiment of the present invention. The fishing

20 reel 1 includes a reel body 5 and a spool 7. The spool 7
is supported between side portions 8 and 9 of the reel
body 5. The spool 7 is rotatable in response to rotation
of a lever 10 via torque transmission gears (not shown).

As shown in Fig. 2, the fishing reel 1 includes a

25 brake mechanism 12 and a brake adjusting mechanism 13.
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of a lever 10 via torque transm ssion gears (not shown). As
shown in Fig. 2, the fishing reel 1 includes a 25 brake nmechani sm 12
and a; brake adj usting nmechanism 13. 9

REPLACEMENT SHEET

30 AUG 1999 The brake mechanism 12 includes a b¥ake shaftTheldernk®5nechani sm
12 includes a brake shaft hol der 15 that is fornmed with a plurality

of shafts 16thdbeie PoEmed with $iplEhAfity b dapirekedeln ThereZapa the
brake shaft hol der 15. On each shaft 16 there is a brake weight 18

that 5 . §gkd afﬁigg@égfi&é&‘ghda?g?q gOfont ReeSBRbkel6hart tnsli@el d

be appreciated that SI X are shown on t he brake

shaft hol der 15 a ne.br wei ght_ 18 . e sent

i nvention thé%é iégagg%\% %a%%efé(ethereg Fory ?§Sgﬁdgﬁéghgegge%ﬁ£ he shafts
16 and _the brake wei gh{_ 10 18, however, for clarity.only_one brake

wei ght 318 isS?lgeS eg%h%lﬁn‘?‘l%hﬂlﬁ alté’él%iﬁ §f T ?Eaf:‘%ﬁr Frgd \APEhSe‘&Wf‘;(
protrusion 18a. ' ~The spool 7 is nounted on a shaft 20,
the shaft 20be apprechated thapokn &id.n % Hd¥ 68RIESI}65a68t FRRWLtPR si des 8
and 15 9. The brake shaft holder 15 is fixed to the shaft 20, as

i s nore cl eathg bhake $hafi gholdemyl spndonlypengehrake weighteb8h. The
brake shaft holder 15 is formed with a plurality of lips 21 at a

radi al outer rpotheoprédeneoinvention thEre lispa anhe &bl onercunferentially
aligned. A plurality .20 of gaps are defined, one gap being defined

bet ween eachgorrespoR@déhic®fbatiestind ighafdl 16hanahahespiEkEekaiglit sposed
wi t hin gaps. Each Fip is formed with a hole 21a.

10 18, however, for clarity-only one brake weight 18 is
shown. Each brake weight 18 is formed with a protrusion
18a.

The spool 7 is mounted on a shaft 20, the shaft 20
being supported in the reel body 5 between the sides 8 and

15 9. The brake shaft holder 15 is fixed to the shaft 20, as
is more clearly shown in Fig. 7, by spline-type gear
teeth. The brake shaft holder 15 is formed with a
plurality of lips 21 at a radial outer portion thereof.
The lips are all circumferentially aligned. A plurality

20 of gaps are defined, one gap being defined between each
pair of adjacent lips 21, the shafts 16 being disposed

, within gaps. Each lip is formed with a hole 2la.
A cam collar 22 is positioned adjacent to the brake

shaft holder 15 and is retained radially within the lips

25 21. The cam collar 22 is formed with a plurality of

—————————
_—
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A cam col I‘ar 22 is positioned adjacent to the brake shaft hol der 15

and is retained radially within the Iigs 25 21. The camcollar 22 is
formed with a plurality of 1

REPLACEMENT SHEET 10

30 AUG 1999 protrusiopso?’ ystheasp2at ridiony @5 eeraespabdingr tepbhéi ng to
t he hol es 21a. When the camcollar 22 is properly positioned

within the | hp3edl20h. thﬁh@ﬁakﬁe%aitcﬂqaierzzl% %l%@perly pos Pt ObREdi ons 25
at least partially extend into the holes a thus retaining the cam

col lar 22 iny@efith efle 1ips 21 SPUENE LS e PPhahaed 19, oggater detall

bel ow, the cam may be rotat wi th respett to the brake

fgggéct to tﬁgggkggéO&ga?#mﬁg {égéﬁ_‘%% fa rof%%gkggéhgé gﬁﬁmhafprOV|de and

i ndi cation of _on ositiopn of the camcolla when the

prot rugi ons 35aeﬁgﬁﬁer?ﬁélﬁb?%stgﬂjFam collar 22 lnTRQS&EﬁPEOIIar 22 is also
formed on one surface with a plurality of gear teeth 28. The cam
col lar 22 isHaweger, as isfexphbaingd nin resdan detpidoRedPyr cilBpeMings 30.
The 15 surfaces of the openings 30 act as camsurfaces in a

manner descr cbddapbeldwnafhiee geata tabiwitds faspacin tantbeabrake shaftjng of
gear teeth that are continuous about the surface of the cam coll ar
22 except whaoddebelbonvopoh etooPeivmgsf the cam dolilarelgewlithi th the gear
teeth 28. In other words, the 20 openi ngs 30 cross through the gear
teeth 28 for FeBgeb®Woto the br&l?@sshéfﬂ hfo19Ra 1t5eettlneagrb§rﬂ§i@ngl Zarly
shown in Fig. 8. is shown in Figs and 6, the

Protrygi ons provide and 1ndlcatlon of one position of the cam collar
22 when the protrusions 25 engage the holes 2la.
The cam collar 22 is also formed on one surface with
a plurality of gear teeth 28. The cam collar 22 is also
formed with two partially convoluted openings 30. The
15 surfaces of the openings 30 act as cam surfaces in a
manner described below. The gear teeth 28 form an annular
ring of gear teeth that are continuous about the surface
of the cam collar 22 except where the convoluted openings
30 intersect with the gear teeth 28.- In other words, the
20 openings 30 cross through the gear teeth 28 forming two
gaps in the gear teeth as is more clearly shown in Fig. 8.
As is shown in Figs. 3, 4, 5 and 6, the protrusions
18a extend into the openings 30. As will be explained in
greater detail below, the cam collar 22 is rotatable with

25 respect to the brake shaft holder 15. Four positions of
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18a extend into the openings 30. As will be explained in greater
detail below, the camcollar 22 is roéﬁtable wth 25 respect to the
brake; shaft hol der 15. Four positions™of

REPLACEMENT SHEET 30 AUG 1999 11

the cam col | ehe 2Zami ¢4 186 PEL twitth g peic@keos Bkt bhakdeshaft holder e
depicted in Figs. 3, 4, 5 and 6, as is described bel ow.

The brake adjyst h89isBSDaHN includes egca : 22, a dia
case 35 and gy%ig 38, ﬁﬂészbr?’pné'cg ahbe6S |g§ éiés%%iée;%i%%%v\een t he
dial 38 and {he ﬂial case 35, as Is showmn in Fig. 2. The coi
spring C urges e dial 38 into contact with the side 9. The dial
case 35 includes rt.s, 35a and 35b end_i nto _an annul ar

i ¢ch
groove 10 BSCTQ%rlP@%Ik%U %ﬁlm &0 Itf?@cg})l( P8 cHe AN Each

of the supports_35a and 35b includes an arcuate portion , Whi ch
extendd at |8@ktaBx23 e bialn/HRRI 3P (@inrdc@nfiéﬁéngg- A coil BRI Gy the
groove 35c to restrain the dial case 35 agai nst novenent with
respect to the diepodedbetwarn thes dialaBiBoasdt hbeddapl ceage 335 & Afunder go
limted rotation in a manner described further bel ow. The supports
35a and 35b is showmrin fFiged 2.0 e iodd Spliingcceusgesstheditat 38 in Fi g.
2. The dial case 35 is further forned with two arcuate

openi ngs 36. in€d contact With dimd s3%d 9.f ormedqislfeased3si ifclvdes
prptrusions 40, each protrusion 40 having a plurality of gear teeth
supports 35a and 35b which extend into an annular groove
10 35c formed on an outer surface of the dial case 35. Each
of the supports 35a and 35b includes an arcuate portion
which extends at least 35 degrees around a circumference
defined by the groove 35c to restrain the dial case 35
against movement with respect to the reel body 5, but
15 allows the dial case 35 to undergo limited rotation in a
manner described further below. The supports 35a and 35b
are fixed to the side 9 by screws, as indicated in Fig. 2.
The dial case 35 is further formed with two arcuate
openings 36.
20 The dial 38 is formed is formed with two protrusions
40, each protrusion 40 having a plurality of gear teeth
formed at a distal end thereof. The protrusions extend
through the openings 36 in the dial case 35. As mentioned
above, the coil spring C is disposed between the dial 38

25 and the dial case 35 urging the dial 38 away from the dial

This Sheet Has Been Replaced CTHIB SHEéFé AS BEEN |

[T




formed at a distal end thereof. The protrusions extend t hrough the
openings 36 in the dial case 35. As nggtioned above, the coil spring
Cis disposed between the dial 38 25 and the dial case 35 urging the
dial 38 away fromthe dial

REPLACENENT SABET35 and toward the side 9 of the reel bod$05.AUChe&999

12 case 35 and toward the side 9 of the reel body 5. The

dial 38 is alddalf @8mid wilkb Foumed nWitit fouprintditsitens pkbtrusions édgh

i ndi cator protrusion 41 being fornmed with a nunber enbossed t hereon.

The indi cat OleaRhOtinHcaRSr4prat Busienesi boing fdrmd &idn Ar auabeaperture
9a formed in the side 9 of The reel body 5. The

| ndi cat or P QS As chbropen FHLNHA etk GidlEusions (APSELUERABEY aCt S

as a lock to prevent al 3 rom ng wth respect"to the

i de 9. h 0 ' ' C.i I h
ndi calor pr et GeHS chroln Berraferte SR drokrd Bid BTBECHRI 40 on

the dial 38 re spaced apart fromthe gear teeth 28 forned in the
cam f(uﬂqg%’bfgy Powever, when the dial 38 is pressed by, for

exanpl e, the palmof a hand, the coil spring Cis 15 conpr.essed

al | owi ng the prot Th& dndigeteos prgbyesiors when exteadingodnsa the cam
col lar 22. As is shown in Fig. 7, a brake race 50 is fixed to a
portion of tlperésireh@dy BctFhasbaakecketigprevahtartdie dial 3@ndxgmbl e with
an innerradi al surface of the brake race 20 50. A central portion of

the brake shaitatdndewith iréspect toftkedside the shmfd sZ@teuwherbathehe
brake shaft hol der 15
10 coil spring C is urging one of the indicator protrusions
41 into the aperture 9a, the protrusions 40 on the dial 38
are spaced apart from the gear teeth 28 formed in the cam
collar 22. However, when the dial 38 is pressed by, for
example, the palm of a hand, the coil spring C is
15 compressed allowing the protrusions 40 to engage the gear
teeth 28 on the cam collar 22.

As is shown in Fig. 7, a brake race 50 is fixed to a
portion of the reel body 5. The brake weights 18 are
engagable with an inner radial surface of the brake race

20 50. A central portion of the brake shaft holder 15 is
fixed to the shaft 20 such that the brake shaft holder 15
rotates together with the spool 7 and shaft 20. The cam
collar 22 is restrained against axial movement on the

shaft 20 by, for example, clips, as shown in Fig. 7.

25 However, the cam collar 22 may freely rotate with respect
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rotates -together with the spool 7 and shaft 20. The cam collar 22 is
restrained agai nst axial novenent on thegs - shaft 20 by, for exanple,
clipss as showmn in Fig. 7. 25 However, the camcollar 22 may freely
rotate with respect

REPLACEVENT ®rHEHye shaft 20. The protrusions 25 that are faygned©nmoggg

13 to the shaft 20. The protrusions 25 that are fornmed on

t he cam col | the Zamreoldener2d larecpgagedlily ehgaged esn 2ime holes 2¥eaorned in
the lips 21 of the brake shaft hol der 15, so t herefore, the cam
collar 22 i sfowmgeadl {0 yind AtipaMAlh ofheéhe brakesgpert Theldet N5 pbrsake shaft

hol der 15 due to contact between the protrusions 25 and the lips 21
of the brakethereforeShafd il @11k 22 is urged to TFstdishnnrafd 1
operates as follows. A fishing line 15 wound around the spool 7 and

may begwoundg g, Py, a?r?da thd g{a:aatlée”%h%'}% hS‘i?érl‘i’s ayeg, Casti g out the

fishing |ine, se nechani sm (not shown) 1s enabled all ow ng
ool 7

t he S to rotate foreely _wtho i nterference frqmthe

gears (not s%ékWﬁe 5%91&ﬁ9£HQiQQH§réaeaP #h@ £b8%|§g 1o d PR t he

| ever 10. However, when casting out the fishing line, 15 it is
desirabl e t #B3%E thedidesderd of the spool 7 as fishing line is cast
out. Therefore, the brake weights may be adjusted to engage the
brake race 50 i n Thegoiiduing reel 1 opesatelf agafolbewes & tF¥NBW t he spool
7, brake shaft hol der 15 and cam col lar 22. 20 The cam
collar 22 nayime ielwmtrid enourndt ahedsapsol 7 and may be wound in by

10 rotating the lever 10. When casting out the fishing line,
a release mechanism (not shown) is enabled allowing the
spool 7 to rotate freely without interference from the
gears (not shown) which provide torque to the spool 7 from
the lever 10. However, when casting out the fishing line,

15 it is desirable to limit the speed of the spool 7 aé
fishing line is cast out. Therefore, the brake weights
may be adjusted to engage the brake race 50 in response to
centrifugal forces acting on the spool 7, brake shaft
holder 15 and cam collar 22.

20 The cam collar 22 may be selectively rotated as
follows in order to adjust the number of brake weights 18
which may be positioned for engagement with the brake race
50.

The dial 38 protrudes slightly through an aperture

25 formed in the side 9, as is shown in Fig. 1. A palm of
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follows-in order to adjust the nunber of brake weights 18 whi ch may
be positioned for engagenment with the brake race 50.

The dj al 38 protrudes slightly through Bnh aperture 25 formed in the
side 9, as is shown in Fig. 1. A palm of

REPLACEMENT $HEENand or a finger may be used to pressl&he dial 38

30 AUG 1999 the hand or a finger may be used to press the dial 38
conpressi ng tbapreskiagrthg €oidnspbebvgiag drite cgR@ingeehle gear teébhned on
the ends of the protrusions 40 to cone into contact with the gear

teeth 28 for pegmen bhethamehal! &f tie %roi?x%smg[%nwon%bnﬁoh@ RRESS on the
dial 38 to maintain contact between the protrusions 40 and the gear

teeth 28, contact&ifh2indS,any {0l by bl haihe ngahhsofmco”ar 22

to rotate with't e dia be

t at t f.f t di h t f
the cah col | 4¢ Szcaﬁt”-ﬁnﬁié'ge’e’é’”ﬁ%%’%resp%” LR hgteenﬁaﬁaﬁfs'w' shown

in Figs. 3, 4, respectiyvely. For instance, in Fig t he
cam col | ar gontact bngeEBsFP?oﬂ%ﬁF%ﬂﬁﬂPQﬂuﬁ e §P6t96§F0ﬁ§eE5a2%n each
of the brake weights 18 is in a radial inward position due to the
15 ori enthei ghadf 3hwayoben lhedrdpditchgausdng Abet Ramcgpllar 22

collar 22 is rotated to the position shown in Fig. 4, the
protrusi ons tBarokatkewhthktheedigl 388 iTheakiali 38s aRdandm collar Z2are
noved to a radial outward position such that the brake weights 18
i n" positionsmhyabed Cotayve&ngadeny "ef bfale positions corresponding to
10_ the positions of the cam collar 22 with respect to the
brake shaft holder 15 shown in Figs. 3, 4, 5 and 6
respectively. For instance, in Fig. 3, the cam collar 22
is positioned such that the protrusions 18a on each of the
brake weights 18 is in a radial inward position due to the
15 orientation of the convoluted openings 30. As the cam
collar 22 is rotated to the position shown in Fig. 4, the
protrusions 18a on the brake weights 18 in positions F and
C are moved to a radial outward position such that the
brake weights 18 in positions F and C may engage the brake
20 race 50 in response to centrifugal forces. Similarly,
when the cam collar 22 is rotated to the position shown in
Fig. 5, the brake weights 18 in the positions B and E are
moved to a radial outward position along with the brake

weights 18 in positions C and F. Therefore, the brake

25 weights 18 in positions B, C, E and F are all in a radial
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20 race 50 in response to centrifugal forces. Simlarly, when

the camcollar 22 is rotated to the position shown in Fig. 5, the
br ake; wei ghts 18 in the positions B akd E are noved to a radi al
outward position along with the brake wei ghts 18 in positions C and

F. Theref or eoutwerdrpgit2sm for wgigfgemens mitpothei bnake, r&zeB5énd F are
all in a radial

REPLACMVENT Ssifillarly, as shown in Fig. 6 all of the brakelbeights 18

30 AUG 1999 outward position for engagenent with the brake race

50. ﬂlnth@rédsi%ﬁor%é'@é\ﬁ BN d] ®, & ahd ef mhipepbbr pbeivedad sir 8

in the positions A B, and F may be positioned In a radi al

out war d posi i pRaf et 5ﬁﬁﬁgﬁﬁfgéf%'£dh %iﬁéﬁégemeﬁt with@€fe Hrake

Since the protrusions 40 ext roug eni ngs 36 I1n the dia
case 3p, the géglsgase 35 may undergo sone limted anount of
rotati®dn in Tésponse to rotation of the dial 38. 10 As
the dial 38 is rofated to nove the, canu%og of the four

r 22 0 an
posi tions shown i WREFGsthe PLPtEISiARSy ktend FHEOBQBtF%‘%i%%HHFSaI i gn
with the aperture 9a. Each of the protrusions 41 on the dial 38 has
a nunber pridfednokhe dial casg ddy dhg digdr FA8B0AAI MAY t BREREIP 5i°Mhe cam
collar 22 15 positions depicted in Figs. 3, 4, 5 and 6. Therefore,
t he himbeed amounte of aatadiioms inl respeonde to rotatien @f tthe
fi sherman which position the camcollar 22 is |ocated in, and
consequent | ydiabwa8mny brake wei ghts 18 are positioned

10 As the dial 38 is rotated to move the cam collar 22
to any of the four positions shown in Figs. 3, 4, 5 and 6,
the protrusions 41 align with the aperture 9a. Each of
the protrusions 41 on the dial 38 has a number printed or
formed on it corresponding to each of the cam collar 22

15 positions depicted in Figs. 3, 4, 5 and 6. Therefore, the
numbers on the protrusions 41 provide an indication to a
fisherman which position the cam collar 22 is located in,
and consequently, how many brake weights 18 are positioned
for engagement with the brake race 50.

20 In accordance with the present invention, a simple,
convenient means is provided for a fisherman to adjust the
braking force on a spool during casting. Further, the
means to adjust the braking force also includes an

indication of the number of braking weight that are

25 positioned for providing braking force. As well, the
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for engagenent with the brake race 50. 20 In accordance with the

present invention, a sinple, 1econveni ent neans is provided for a
fi shegman to adjust the braki ng force on a spool during casting.
Further, the means to adjust the braking force also includes an

i ndi cati on ofmedns rmnisetljusit hhek brgkimgglibrébadoes enoRrequiypwsiits-oned f or
provi ding braking force. As well, the

REPLACENENT_SHEEE&Q@'AHth%S&ishing reel nor does a%?ustmentiﬁéquire

means to adjust the braking force does not require dis- assenbly of

the fishing reniigf o10es padleds biPBhe! 8dhiflg reel. ~OPENing of a panel on

the fishing reel. n an alternate enbodi nent, the brake race 50

nmay be > fi Xe.l.ql tagll gal&%e%%kecgﬁlgPﬁ?@%nghe?l% gélfﬁ(j'lgés %asée rg':by m%. %régo

sone relative rotary acenent W spéc supports 35a

and 35 as scrj hed .above. _Howeve .rotation of the djal case 35
is resttict egtereﬁ:éja glr?eﬁr"al case g%thTPﬂedb‘?ﬁt?%? MAY MHNAETE°di al 38,

and rotation of 10 the dial 38 is_restricted by the enq?genent bet ween
the priffie S dRtive Ketary dheplarenent jwithaegracty to the
Therefore, if the brake race 50 is fixed to the dial case 35
engagenent WSUPRAEshidike andi §hbs as described\akiymze. Howevsraki ng force
for the spool 7. 15 In a second enbodi ment, a camcollar 22' may
be used rotiatiginnod ¢het déatagasel Bar iR 2rekescid it Igb@ngaglemenitte cam

collar 22 there is a convol uted opening 30. In the second
' with the protrusions 41 of the dial 38, and rotation of

10 the dial 38 is restricted by the engagement between the
protrusion 41 and the aperture 9a in the side 9.
Therefore, if the brake race 50 is fixed to the dial case
35 engagement with the brake weights 18 still provides
braking force for the spool 7.

15 In a second embodiment, a cam collar 22' may be used
in place of the cam collar 22 described above. 1In the cam
collar 22 there is a convoluted opening 30. In the second

. embodiment, the convoluted opening 30 is replaced with a
convoluted groove 30', as shown in Figs. 9, 10 and 11.

20 Specifically, the cam collar 22' is formed with gear teeth
28 in a manner similar to that described above on one side
of the cam collar 22', as shown in Fig. 10. A second side
of the cam collar 22' is formed with the convoluted groove

30' which has generally the same shape as the convoluted

25 opening 30 described above. In the second embodiment, the
This Sheet Has Been Replaced THIS SHEET HAS BEEN
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T
enbodi nent, the convol uted opening 30 is replaced with a convol ut ed
groove 30', as shown in Figs. 9, 10 &4d 11. 20 Specifically, the cam

collar 22" is formed with gear teeth 28 in a manner simlar to that
escri bed above on one side of the camcollar 22', as shown in Fig.
10. A second preferusions Iffa tewtemsminsbl she2convelebedregrawye it in a
onvol uted groove 30" which has generally the sane shape as the
onvol uted 2bannempeimiigBSGtadaedat dedcalibed. abbve tittls ecerpeenitadivmnt |
he 17 protrusions 18a extend
nto the conveitdiedbwbpmentl in a manner simlar to that described
Pbove wth respect to the first enbodi nent. Athird

ienbodi ment of the pr 12, 13A,
13B, 13C 14A 148 5114% . éé'ﬂ’ 6l b?esth%ﬁire%%& %’?‘%ﬁ% e 17F and
17tGh a %rake acﬁ’ USt%I ng @T%L?é%\ang’hne%la’ 15{;2“%{:% Pﬁf F];s‘lgé) %; dvm th
portions of tPg hP¥SI renoved to _provide greater clarity, the
pool 7 is %Ugg’cﬁr't éd %n 15Dsp885'sllng¥'ta§@ %ﬁe end of the spool
haf t 20 is supported by a bearing 70. The bearing 70 is

supported wi t hi n e dhe dhigge smbgddmentdi al fésbingsreghels provideg al case
75 is fixed to a side housing nenber 76. 15 The dial case 75 is

formed with awidnta drakeh adjasaricg mechanésmngat ed arcuate openi ngs 75b,
:75¢ and 75d, as is shown nore clearly in Fig. 16. As can be seen in
Fig. 16, there As shown in Fig. 12, with portions of the housing
10 removed to provide greater clarity, the spool 7 is

supported on a spool shaft 20. One end of the spool shaft

20 is supported by a bearing 70. The bearing 70 is

supported within a central opening of a dial case 75. The

dial case 75 is fixed to a side housing member 76.

15 The dial case 75 is formed with a central hub 75a and
elongated arcuate openings 75b, 75c and 75d, as is shown
more clearly in Fig. 16. As can be seen in Fig. 16, there
are four openings 75b, one opening 75¢ and one opening
75d. The purpose and function of the openings 75b, 75c

20 and 75d are described in greater detail below.

A coil spring 78 is disposed about the hub 75a of the
dial case 75. The coil spring 78 engages an inner surface
of a locking member 80. The locking member 80, as shown in

Fig. 16, includes legs 8l. There are four legs 81

25 circumferentially spaced apart from one another, although
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are four- openi ngs 75b, one opening 75c and one opening , 75d. The
purpose and function of the openings I85b, 75c 20 and 75d are descri bed

in greater detail bel ow A coil spring 78 is disposed about the
hub 75a of the dial case 75. The coil spring 78 engages an inner
surface onlyf tyo| eds nfl nerecdepirtethdn ddig-nd bnember 80, as shown in

Fig. 16, includes |legs 81. There are four legs 81 25 circunferentially
spaced apart fronInnBignolfertheal ldwkighy member 80 is shown in two

REPLAVENT SHEET 18

30 AUG 1999 positionsinl yIhwehé eDoweddl miler dgpirdiged lie) the. 146king

In Fig. 16, the | ocking nenber 80 is shown in two . positions. In the
| over “hal f Oﬁeﬁbgr 86 1§h§h$@ﬁkiﬁ9h releasedp¥38ki8Q.i STABOMg;in a rel eased
position. The coil spring 78 urges the Iocklng menber 80 into the

rel easg S d 0 spondi ng
one of the op ﬁ%ﬁ 7% gP%?JhﬁhédﬂiﬂéﬁggﬂﬁggE§¢%% 15%5 EEQ g€g85é§ shaft
hol der 85 is fIX dto o o © d of t 20 _and therefore
Fotates vi t hEPRECLRB0) “Bie “Thod ohikaqh sxrendRRSpuplicn 8TrEoEoRRiad Lo
t hose descri bed ve with respect to_the first and second

enbodi nent s, one of th?o?P?%§¥%%cE5 tde thealkdadhgreendPder 85 incl udes six
br ake shafts 86, each being equidistantly spaced apart from one
another in a circhnbeakatshatilihekdenB5 ds figwd ta Png. endsof thas. (ne
brake weight 87 is disposed on each of the brake shafts 86. The
brake wei ght sp8@lashafte20 tand|tlkreaficoreg rotates with the spool 7.

10 The brake shaft holder 85 is similar to those described
above with respect to the first and second embodiments.
For instance, the brake shaft holder 85 includes.six brake
shafts 86, each being equidisfantly spaced apart from one
another in a circumferential direction, as shown in Fig.

15 15. One brake weight 87 is disposed on each of the brake
shafts 86. The brake weights 87 are free to slide along
on the brake shafts 86. The brake shaft holder 85 is also
formed with recesses 85a, Each brake weight 87 is formed
with protrusions 87a. One protrusion 87a of each brake

20 weight 87 extends into an adjacent recess 85a. Thus,
although the brake weight 87 may slide along the brake
shaft 86, the brake weight 87 may not rotate about the
brake shaft 86,

The brake shaft holder 85 is depicted in Figs. 14A,

25 14B and 14C with the brake shafts and brake weights
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on the brake shafts 86. The brake shaft holder 85 is al so f or med

W th recesses 85a, Each brake weight 8¢ is forned "W th protrusions
87a. One protrusion 87a of each brake 20 wei ght 87 extends into an

adj acent recess 85a. Thus, al t hough the brake wei ght 87 nay slide
al ong the brafmoved to pxgraide 8fceatier lolakkdtyei gHoweVermyimotigotbt e about

t he brake shaft 86. The brake shaft holder 85 is

depi cted in €hgsbrdke, shfts 86 Il drhkk4Wedighhst B2 Arakshsimaf t s and brake

wei ght s

REPLACEMENT SHEETIn the upper half of Fig. 16, the lockifg member 80

30 AUG 1999 renoved to provide greater clarity. However, in Fig.
15, t heg REak 4 f ]§§13Q%. e Weihg .
In the upper ha?? g# %ﬁg?'%is t 3§Eing 2ghbg?é8%JCEé& ﬁg&?QI%%bmn in a

| ocked.positipn. t cked posi.tion, he_l eg ocki ng
rrenber580 en{éggel% %ré]fecjé hthb% 103{”19 “\‘eglpﬁgdsgnggsgggt 5%%%01?&?%}2680% ake
shaft hol der _85. en . the legs 81 of the | ciin nber. 80 are
engaged mﬁthf?ﬁ%egvbn a pjeion & Fhes bgekens B?Ekgo ﬂ%?tgﬁolng”BS, si nce
t he | egs 81 extend through the openings 75b of the dial case 75,
10 the brake 1eg§t8hRlidihegsioaking peaber EAdarfeengedrd shigh the 20
are not able to rotate. A cam col I ar 90 engages the brake
shaft hol dergeadr teeth 88 Thie Weenlowlleashadti boldeni 88d $inge athe bkegsle t he
br ake shaft hol der 85 by tabs 89. The tabs 89 engage recesses 15
91 fornmed on8lhextemd cthtargiPthe WMpsmMewys UB® ofinthel ddal case 75,y rotate
with respect to the brake shaft holder 85 in a
10 the brake shaft holder 85, the spool 7 and the spool shaft
20 are not able to rotate.
A cam collar 90 engages the brake shaft holder 85.
The cam collar 90 is retained in place beside the brake
shaft holder 85 by tabs 89. The tabs 89 engage recesses
15 91 formed on the cam collar 90. However, the cam collar
may rotate with respect to the brake shaft holder 85 in a
manner described in greater detail below. Engagement
between the tabs 89 and the recesses 91 provide a
releasable retaining mechanism for retaining the cam
20 collar 90 in position with respect to the brake shaft
holder 85, as is described in greater detail below.
The cam collar 90 is shown removed from the fishing
reel in Figs. 13A, 13B and 13C. As is shown in Figs. 12,
13A and 13B, the cam collar 90 is formed with gear teeth

25 95. As shown in Figs. 12, 13B and 13C, the cam collar 90

¢ I
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manner described in greater detail bel ow. Engagenent bet ween t he
tabs 89 and the recesses 91 provide a , rel easabl e retaining
mechani smfor retaining the cam 2020 collar 90 in position with respect
to the brake, shaft hol der 85, as is described in greater detai

bel ow. is also fpemednwiblh | two omam sregesmesr Sievedsf ignshownf iBhi ng
reel in Figs. 13A, 13B and 13C. As is shown in Figs. 12, 13A and
13B, the canFiéoh| &2, 90ne sprotrmsiion t87ayciront @ach oZ5the bHake Wsighiosn in
Figs. 12, 13B and 13C, the camcollar 90

REPLACEMENT 8iHEgttends into a correifonding cam recess 97. There are
30 AUG 1999 is also formed with two camrecesses 97. As i s shown

in Ftgo d8nefAP1P" Omuhst Pt A7 2l FBVRLAER0H 7t gs ke dgi ght s
87 extends into a corresporiding camrecess 97. There r% t wo
generakly sy [ r e trkcal 5 about a center
poi nt. gf thegggér#cgl %ﬁ%)ﬁ?&%g%h&c}ée( %émoﬁ.pégegg)we%%?n‘ga n the form
of a convol ut [ O . . An adj uster knob 100 is fitted within
the side cov@?gegs deb%sn%n’cf’ dihg form ﬁ%rtai &PW°E§F€ﬂdgr%%Yea central
opening in the, cover 76. The knob 100 extends around the hub 75a of
10 the dial ca®® FXIUFELT Knglpd 40 ispifitdedi whthénpbhe side rover

dial case 75, The knob 100 includes | egs 101 and 102. The |l eg 101
ext ends t hr ol§haRfeabpkensly et iaidy lextiengs10at a centraktepesindgiriough t he
opening 75c in the dial case 75. As shown in Fig. 16, the openings

75c and 75d bheecewvexnrZhat erhel knob liengidtentisoueoun8Ofieerjub 7Hw dfegs 101
and 102 are relatively
10 the dial case 75 and is free to rotate with respect to the
dial case 75. The knob 100 includes legs 101 and 102. The
leg 101 extends through the opening 75d and the leg 102
extends through the opening 75¢ in the dial case 75. As
shown in Fig. 16, the openings 75c and 75d have an arcuate
15 length of over 180°. . The legs 101 and 102 are relatively
small with respect to the arcuate length of the openings
75¢ and 75d. Therefore, the knob 100 is free to rotate
within the confines of the arcuate length of the openings
75c and 75d. Specifically, the knob 100 may rotate about
20 a circumferential distance of at least 180°.
The coil spring 78 which biases the locking member 81

into the release position also biases the knob 100 into a

release position, since the knob 100 engages the locking

member 81.
25 The legs 101 and 102 are each formed with gear teeth
__———'———/ _—
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small with respect to the arcuate | ength of the openings 75c and
79d. Therefore, the knob 100 is free 2lo rotate wi thin the confines
of the arcuate length of the openings 75c and 75d. Specifically,

t he knob 100 @Py rotate abqut a circunferential distance of at

| east 180[ erk%3~ As shown in T—ﬁ@ BBPEr sBRIAPT Fifhi oI bitdse&nOke 100cki ng
menber 81 into the rel ease position al so biases the knob 100 into a
rel ease positdYoke siepressied insb anOerggagment eosdeldmeguch that Wheber 81.
25 The | egs 101 and 102 are each fornmed with gear teeth
REPLACEMENT dediEEeeth 103 engage the gear teeth 95 or2lthe cam collar

30 AUG 1999 103. As shown in the upper half of Fig. 12, the knob
100 gry be depressed into an engagenent position such that the
gear teeth 103 engage the gear teeth 95 on the camcoll ar 90. 5

The oppration of wihe Jpedae iddl Bt \r-ﬂe Hféﬁé”ééj’ﬁéﬁxﬁ mechar@&pOhfance wth

the third enbodi nent Operates as e knob 100 is depressed

ngagenent IR ot th&%Ehigg ﬁmB%&%'%e'?‘ﬂ%ée%%éﬁel i

ressing the_kn es t he 80 to nove
Pnto thg rrié ’P&ﬁé’& &SSSFPEFISS? ?‘ﬁ I%?(feclelfog'? r}’or]r%‘?)t gﬂlﬁegﬂgl of
- the | ocking nenber. 80 engage the gear teeth 88 of the brake shaft

hol der 85 t P APe, 02 Aget HerperaRedshake engagemeniy widh §her U8ALT ot at i ng.
However, the knob 100 may rotate 15 while in the engagement g05|t|on
dep|cted i n tegthyPSeon the cam collar 90. Also, pressing the kno

10 100 inward causes the locking member 80 to move into the
" locked position. 1In the locked position, the legs 81 of
the locking member 80 engage the gear teeth 88 of the
brake shaft holder 85 thus preventing the brake shaft
holder 85 from rotating. However, the knob 100 may rotate
15 while in the engagément position depicted in the upper
half of Fig. 12.

When the knob 100 is rotated in the engagement
position (upper half of Fig. 12), the position of the
brake weights 87 may be adjusted as follows. Since the

20 gear teeth 103 of the legs 101 and 102 of the knob 100
engage the gear teeth of the cam collar 90 in the
engagement position, rotation of the knob 100 causes
rotation of the cam collar 90. The cam collar 90 may be
rotated into various positions depicted in Figs. 173, 17B,

25 17¢, 17D, 178, 17F and 17G, and the cam collar 90 is
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hal f ofe Fig. 12. Wien the knob 100 is rotated in the

engagenent position (upper hmalf of Fig. 12), the position of the
, brake weights 87 may be adjusted as follows. Since the 20 gear teeth
103 of the |legs 101 and 102 of the knob 100 ge the gear teeth

of the-cam &§hadnesh im, pogdtion withergapedkrio ﬁ'd!ﬁth@%(e it on of the
knob 100 causes rotation of the camcollar 90. The camcollar 90
may be holdexnt &5edyi the eagagemepbvsbetwesn dap ditades 89 Rings the7A, 178,
25 17C, 17D, 17E, 17F and 17G and the camcollar 90 is

REPLACENMENT reidelsEes 91. 22

30 AUG 1999 retained in position with respect to the brake shaft

hol der 85 by thelﬁﬁ@ﬁﬁﬂﬁﬁ&h b&b“eQ?AthSaéﬁ“@fS@hé”BkéﬂE3welghts ghecesses
91. shown in Fig. A, each of the brake welghts 87 5

cam r ebebses. ﬂ%@ﬁ%‘iﬁﬂ' i Q%Q?ﬁdfﬁéaﬁw'ﬁd'd&ﬁ%% 52% 98 e i an

out war d p05|t that upan rot fot 00| t he brake
wei ght's 87 a?%q%}ge doh LRk 8u?mﬁrdIByF%%h égﬂ'f’ 5%% %ﬁﬁg Sengagenent
wth the 10 br%kl race Vhen t he knob 100 pushed in
and turned, WH@hEms7 are lncépl8Pt§®r939°?k¢¥Qﬁzﬁqﬁf|§¥3§0“Pﬁérenents to,

for i nstance, the position shown in Fig. 17B, where the brake
wei ght 87 i FUEiowsiofi sheDspeol ey athedoraler Meightanid are urged

outward by centrifugal forces into engagement with the
10 braking race 50.

When the knob 100 pushed in and turned, the cam
collar 90 may be rotated in 30° increments to, for
instance, the position shown in Fig. 17B, where the brake
weight 87 in the position D is retracted radially inward.

15 In the retracted position, the brake weight 87 in position
D ‘in Fig. 17B cannot engage the brake race 50 upon
rotation of the spool 7. Similar successive rotation of
the cam collar 90 in 30° increments causes one by one
retraction of each of the brake weights 87. Specifically,

20 as shown in Fig. 17C, the brake weights 87 in positions A
and D are now retracted. In Fig. 17D, the brake weights
in positions A, D and C are retracted. A further 30°
rotation from the position in Fig. 17D to the position
depicted in Fig. 17E retracts the brake weights in

25 positions A, D, C and F. Another 30° rotation, as
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'15 " 4n the retracted position, the brake weight 87 in position D

iin Fig. 17B cannot engage the brake rgage 50 upon rotation of the
'spool- 7. Simlar successive rotation o the camcollar 90 in
:30[err] increments causes, one qy one retraction of _each of the
brake wei ght9eB¥Ctedetn Ty |}/F cayses the brakp VRighgs 470t he brake

wei ghts 87 in positions A and D are now retracted. In Fig. 17D, the
brake wei ghtBositions -Apn BoL i ibrandAF Boabe¢ Cesracteds acFemallyfimt her
30[err] rotation fromthe position in Fig. 17D to the position

depi cted in the.pdFRiet rdepictdd inw adey.wai7ght alilnof2bhe braksiti ons A, D,
C and F. Another 30 rotation, as

REPLACEMENT 9&lE§Hts 87 are retracted. . Reverse rotatid® of the knob
23 30 AUG 1999 depicted in Fig. 17F causes the

brake wei 9ht§0§7c£1'i‘?%s the.czﬁ?%&dﬂl‘ﬁls D 5 uEIgSP ?f;% Egltt?nge &N ast ed.

Finally in e position depicted in of the brake

the cam col | i ot 88 eI I A Vsl n¥ar G BO8PCLRR. | e el gt &7
back i nto braking

osi tion. . Qne _advantage.of the third
enbodi ment is tha?H%.éé&antag?iQﬁuﬁhﬁhﬁhﬂﬁ§P§%ﬁ8é?mﬁﬂ bﬁet%?taavgriety of

settings, . each setting providing a different |level of braking force
10 appl i eB18Be¥RARN JpH| S el asde AYe Gy OfuRHERTLBEY vREns Ot krgs / 6)
of brake weights 87 can put into the engagenent position

I n the thirdeashosietrivbhng dusevidiay sboidferieptcdavel of brakinarfgrenst be
rotated about 180[ERR] in order to adjust
10 applied to the spool 7 because any number (between 0 and
6) of brake weights 87 can put into the engagement
position.
In the third embodiment described above, the cam
collar 90 must be rotated about 180° in order to adjust
15 all of the brake weights 87 from an engagement position to
the retracted or dis-engagement position. This provides
an easy way to adjust the braking action of the spool.
However, in yet another embodiment of the present
invention, a cam collar may be provided which reduces the
20 total angular displacement required to adjust the number
of braking weights that are in an engagement position.
A cam collar 120 in accordance with a fourth
embodiment of the present invention is depicted in Figs.

18A, 18B, 18C, 18D, 18E, 18F and 18G. The cam collar 120

25 may be installed in the fishing reel depicted in Fig. 12.

. -
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"15  -all of the brake weights 87 from an engagenent position to

the retracted or dis-engagenent posieﬁon. Thi s provides an easy way
to adjust the braking action of the spool. However, in yet. anot her
enbodi ment of the present i invention, a camcollar may be provided
whi ch reduce?Pe¥rticp and adiugtmeniuiodr thes FRAcEARARY r bR kdth® 2 %Ust the
nunber of braking weights that are in an engagenent position.

A cam col | arag 2the rcare e e S0y texcaptogrhal the cam eobba nthtarsd the
present invention is depicted in Figs. ' 18A, 18B, 18C, 18D, 18E, 18F

and 18G Thecamneabldwari @ hawb difisrenke shapedl hed shzédecdmshi ng reel
depicted in Fig. 12.

REPLACEMENT #kf&dses. Specifically, the cam recesses2f25A, 125B,

30 AUG 1999 eration and adjustnment of the camcollar 120 is
the sa 125¢, afzédﬁle AR Ca‘-'}ldhalrzs ar%XESHEéEGf‘EdtQ@cﬁamaﬁ?'éﬁé cih and
camcol lar 120 have different shaped and sized cam recesses.

Specifically recesses 125A,_  125B 425C, 5D, 125E and
125F are con??ig]g B suc%e%cﬁéatn Yh ecgl#a%ed abgggl F%r lerbd)%dgeégt@nl y be
rotated about 60 in order to adjust all of the brake weights 87
from an engadeneHt aff ‘ot thpﬁ)ﬁrtaik@nw@&gjpﬁé Pét FREP RN oFRIRIEMERgement

posi tion. . In Fig. 18A, the camcollar 120 is positioned such
10 t hat aPPSEFLMeDridiee natirgistedgpradds-AngaJengRiyprsition.
position for engagenent with the brake race 50. In Fig. 18B, the
cam col | ar 120 hakn g rifZat ddhel @faar cpllleonpabeilstpositioned tduepositi on
in Fig. 18A). In Fig. 18B, the brake wei ght 87 in position A has
been 1etracteiatuell mengaydbmiXe welights 87 are in an engagement
position for engagement with the brake race 50. 1In Fig.
18B, the cam collar 120 has been rotated 10° (compared to
the position in Fig. 18A). In Fig. 18B, the brake weight
87 in position A has been retracted due to engagement with
15 the cam recess 125A. In Fig. 18C, the cam collar 120 has
been rotated 20° (compared to the position in Fig. 18A)
and as a result, the brake weight 87 in position D has
moved into the retracted position due to engagement with
the cam recess 125D.
20 In Fig. 18D, the cam collar 120 has been rotated
30° (compared to the position in Fig. 18A) and as a
result, the brake weight 87 in position F has moved into
the retracted position due to engagement with the cam

recess 125F. 1In Fig. 18E, the cam collar 120 has been

25 rotated 40° (cbmpared to the position in Fig. 18A) and as
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15  the camrecess 125A. In Fig. 18C, the camcollar 120 has
been rotated 20[err] (conpared to the Bgsition in Fig. 18A and as
a result, the brake weight 87 in position D has noved into the

retracted position due to engagenent wth, . .the camrecess 125D. 20
In Fig. 18D 2tFStHm dd1e hrajke) wedghpe8d int RPSdtion C hasguqertpdted to
the position in Fig. 18A) and as a result, the brake weight 87 in
position F heke ngsftchdted position due teot engagementiwitm the cam engagenent
with the cam recess 125F. In Fig. 18E, the camcollar 120 has been

25 r ot ateecddy er29C [ camaied ti@rt, hehposaini 661llar Fizo Hé&¥\)bewrd as
REPCLACEMENT SHEET 25

30 AUG 1999 rotated 50% l(@igarein@obtakepd®i 8ibn 8im i M POSIdA 0ang has noved
into the retracted position due ?o engagenent with t'he cam

ocesss125C o fedith I i YBiGA] 87 10pBB3LIEE"S nas movdPHe

50[err] (conpare e position 1'n Fi a result, the

b K0 OB L0 0] SR 85 BR4°Cp! Bhfaoemans. IO 6014 o poc 1 on

as shown in Fi(ﬂ%s 1%(3)& the camcollar 120 has been rotated 60[err]
(conpared t FEFEHAIon in Fig. 184) 10 and as a result, the brake
wei ght 87 in position E has . hoved into the retracted position due
to engagenent witfinally, as ghowamipefdgs 186F the cam collar ARG ddnt age
of the fourth enbodi nent depicted in

: been rotated 60° (compared to the position in Fig. 18A)

10 and as a result, the brake weight 87 in position E has
moved into the retracted position due to engagement with
the cam recess 125E.

An advantage of the fourth embodiment depicted in
Figs. 18A, 18B, 18C, 18D, 18E, 18F and 18G is that the

15 total amount of rotation of the adjuster knob 100
necessary to adjust the position of the brake weights 87
is reduced. It should be appreciated in the fourth
embodiment that the arcuate length of the openings 75c and
75d in the dial case 75 may be reduced, since the amount

20 of rotation of the legs 102 and 102 of the adjuster knob
100 is correspondingly reduced.

A fifth embodiment is depicted in Figs. 19, 20 and
21. As shown in Fig. 19, there is a fishing reel 150. The
fishing reel 150 includes a spool 7 and spool shaft 20

25 that are generally similar to those of the first and third
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Figs. 18A, 18B, 18C, 18D, 18E, 18F and 18Gis that the 15 total anount
of. rotation of the adjuster knob 108 necessary to adjust the
posi ti on of the brake weights 87 is reduced. It should be
appreciated in the fourth enbodi nent that the arcuate |ength of the
openi ngs 75EWppgiments.  figwevgryhéndthe £ifth embadinant.edred® since the
anount 20 _of rotation of the legs 102 and 102 of the adjuster knob
100 is corr &ighdisndby ee¢uemployed, as shown Ald iFidr erfbodiThentriakedepi ct ed
in Figs. 19, 20 and 21. As shown in Fig. 19, there is a fishing

reel 150. Thexight 155 fGirehpigoteadlly150xédctodesbralked aaippbrand 6ppoaheshaf t
20 25 that are generally simlar to those of the first and third

REPLACEMENT potdifel support 160 is fixed to the spool st 20

for
30_AUG 1999 enbodi nent s. kbmeyer, inthe fifth enbodinentz br ake
wei ghtss 155 @8/l hetewdtnS OV {Hle Fq%%ié%% Té}tﬁaﬁi%‘?xé:r, there Wekdht 155

are pivotally fixed to a brake support ake support 160
is fixed to g, I a 2 or rotati.qn.therewith. In the

depi ct ed enﬁ%@?%%%%% ﬁ%§g§%5r355: eackt %¥§k?ﬂ¥ﬁ&9@kﬂ%ﬁﬂﬁ?gi§5aegach br ake
wei ght havin | eg portion 155a and a foot portion 155b. Each of

t he brake P%r%lon\/\éisaﬁt angsg f@OEbP‘éeroﬁbinatﬁﬁﬁhpé’fpimec Rxekext ends
through a radial outer portion of the brake support 160. 10 In
response t o WedGAtSod 58f ishabipobP pivehcabowy a pin thagoextendsssa of the
brake weights 155 is forced radially outward by centrifugal forces.
As a result thassighf @oradial outeprpoéuvhnidiShf ithd dmada ismppocdnil&bt with

brake race 50'.

10 In response to rotation of the spool 7, each leg
portion 155a of the brake weights 155 is forced radially
outward by centrifugal forces. As a result, each foot
portion 155b is forced into contact with brake race 50°'.
The brake race 50' is fixed to a portion of a dial case

15 75'. The dial case 75' is fixed to the reel housing 76.
Therefore, the outward movement of the brake weights 155
creates friction contact that provides a braking force
against rotation of the spool 7.

As with the embodiment depicted in Fig. 12, there is

20 an adjuster knob 100' in the fifth embodiment depicted in
Fig. 19. The adjuster knob 100' includes legs 100a that
extend through openings 75e in the dial case 75'. The
openings 75e in the dial case 75' have an arcuate or

circumferential length of at least 60° which allow the

25 legs 100a (and the knob 100‘') to rotate. The legs 100a

[ —— I
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The brake race 50' is fixed to a portion of a dial case 15 75" . The
dial case 75 is fixed to the reel gﬁslng 76. Therefore, the

out ward novenent of the brake weights 15 creates friction contact.
t hat provides a braking force agai nst rotation of the spool 7.

As with the3RodArmeR: Wathi geay taeth gvnich engage jcorregponding g8Agst er
knob 100" in the fifth enbodi nent depicted in Fig. 19. The adjuster
knob 100' i Aeletidleonl 8agsamooalinat175. The esameradlillamodd®h dpeni ngs 75e in
the dial case 75 . The openings 75e in the dial case 75 have an
arcuate or rotatablg dispbseantbett | €gtbhraike Sugpmatt 160 .Whithe bihaw t he
25 |l egs 1 00a (and the knob 100') to rotate. The |egs 100a

30 AUG 1999 support 160 may be provided w1th55%ll/spr1ng et chesedr t h gear
teet h whi ch engage correspondi ng gear teeth on a camcollar 175.

Th am col | 7

168 CThecgréﬁ%& 2ach s%ﬂ‘f)'lgrr ﬁ%%gf e provi deﬁ% hg%g,fg%glg_rgflﬁgpport
det ent h | t d [
1?52n0ﬁ an |H%%§ °§u§%a§8n§%CFH% %éﬁ?%%l#é&réﬁi%%$§ﬂ' 193 # egfra?ﬁrﬁ38|ons

rot ation of th% cam,col | 175 pressjons 175a are shown nore
clearly in ESj. r?fnlng rotation Oﬁh%h%dﬁ¥EdF? Iiﬂgsrs nmed with a
plurality of cans 180a, 180b, 180c, 180d, 180e and 180f. The cans

180a- 180f dePreSS&Pélscéﬁﬁﬁgérédsh@ﬂfédmléfétC]tQ?é-'JJYeg-npé'rlg oR1155a of the
brake weights 155 in order to prevent the correspondi ng
The cam collar 175 is formed with a plurality of cams

10 180a, 180b, 180c, 180d, 180e and 180f. The cams 180a~180f
are configured to contact the leg portion 155a of the
brake weights 155 in order to prevent the corresponding
foot portion 155b from contacting the brake race 50'. For
instance, in the position shown in Fig. 19, the cams 180a-

15 180f are all spaced apart from the leg portions 155a.
Therefore, all six of the leg portions 155a can swing
outward allowing the foot portions 155b to contact the
brake race 50°'.

By rotating the cam collar 175, various cams of the

20 cams 180a-180f may be brought into contact with the leg
portions 155a, thus preventing the corresponding foot
portion 155b from contacting the brake race 50'. The
size, length and spacing of the cams 180a-180f may be
varied such that one cam at a time may engage a

25 corresponding leg portion 155a as the cam collar 175 is
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foot portion 155b from contacting the brake race 50'. For I nst ance,
in the position shown in Fig. 19, theygans 180a- 15 180f are all spaced

apart fromthe leg portions 155a. Therefore, all six of the |leg
portions 155a can sw ng outward allow ng the foot portions 155b to
contact theTotated. prake race 50 By rotating the camcollar
175, various cans of the 20 cans 180a- 180f may be brought into contact
with the |eg Alteymatiiyed yi55he cans pagvestdonfiduresbricespgagieng f oot
portion 155b from contacting the brake race 50'. The size, length
and spaci ng pHfinshefcdey pORaidBef 168y he is shown/a'rri ethesuch that one cam at
a tinme may engage a 25 corresponding |l eg portion 155a as the cam col |l ar
175 is configuration in Figs. 20 and 21. ZE?Spetuflcally, upon REPLACEMENT
SHEET 3 0 AUG 1999
rotateg. rotation of the' Bahi ¥6h artf?ScaﬁﬁerBB&f§* 8@t an@ngage
pairs of leg portions 155a as is s con lguration in

Figs. 20 anqs?ojf C'efn'g% I ¥is0Y 881@5{13{,\??% lee%gaa vt hg: cam col | ar 175,

t he pairs of cans portlons 155a
to nove the cqrreig QQ|n br ake. wei ghts 155 to retract ed
ake, wgi ted

posi tion. COTrTresSpARding SUNERIRER 1 MUt rbiERETAE Eﬁ@1$&ﬁPCOIIar
175, the pair of canms 180b and 180e will engage two | eg
porti ons 1559%SaRHAT t HPOBoFPEEHBAEH nEo B Ri@n \@f JHiss cpgs collar 17@@ a
retracted position, making four of the brake weights di s- engaged.
Cont i nued r(ﬁhﬁlpainjbftnemSa&ﬁﬁblhad 196e will engddd tiwo dggt he renmai ni ng
cans 180a and 180d into
10 portions 155a to move the corresponding brake weights 155
to a retracted position, making four of the brake weights
dis-engaged. Continued rotation of the cam collar 175
will bring the remaining cams 180a and 180d into
engagement with the last two leg portions 155a to move the
15 corresponding brake weights 155 to a retracted position,
bringing all of the brake weights into a retracted or dis-
engaged position.
In each of the above described embodiments it is
possible to adjust the number of brake weights from an
20 engagement position to a retracted position (and back
again) by simply rotating a knob or dial that is
accessible from outside of the fishing reel housing. No
dis-assembly of the fishing reel housing is necessary.

Various details of the invention may be changed

25 without departing from its spirit nor its scope.
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engagenment with the last two |l eg portions 155a to nove the 15
correspondi ng brake weights 155 to a 28tracted position, bringi ng
all of the brake weights into a retracted or dis- engaged position

I n each of the above descrjbed enbodi ments it is possi bl e to adj ust
t he nunber o?uEFBQEmﬂ§PghFBeff@ﬁ?ﬁ%anCﬂescﬁﬂﬂﬁﬂﬁﬂnQﬁ:t@@sﬁﬁb@ﬁlménﬁs
retracted position (and back again) by sinply rotating a knob or

di al that isaccordingctesthel présemt oinwénieiaf itsheroivilkdiedg fogekhkousi ng. No
di s-assenbly of the fishing reel housing is necessary. Vari ous
detail s of tparpogendbifonlaytbettbmneely, 2ind nod tfeguthéeparpbse bEomits
spirit nor its scope. 29

3 0 AUG 19991imiting kHEt RRVERE fon t4€ dOF RO MY 493C hppkhaBdob1hifs

enbodi nment s according to the present invention'i's provided for the
pur posg of i LI ustkati-o ; _hot for the purpose of limting
t he inventioﬁ as ge??ngaegtx%%gegppended clains 5 and their
equi val ent s. REPLACEMENT SHEET 30
3 0 AUG 1999 VWHAT IS CLAIMED | S: 1. A fishing ree
havi ng an adj usting nechani sm for a brake nechanism the fishing
reel conprising: a reel body;

This Sheet Has Been Repl:

e

THIS SHEET HAS BEEN |
REPLACED




5 * a spool supported in said reel body for ro Welpk a
brake nmechani sm connected to said spool, said brake ”m"fjlmu j’ ﬂl’ﬂt\
including a plurality of brake weighjs, each of x csdl Mei ght s
formed with a protrusion; a camcollar fornmed with at |east
one convol ut ¥ATMB-  groove, said convol uted groove defining cam surfaces,
sai d protrusion on each of said brake weights extending into

sai d convol uted grloove &sdfdlshtingt realr Rapbng eat cad PisAtim mechanismoffogai d
camcollar wth respect to said spool said brake wei ght is adjusted
between an ergagekenmeehainticd) 8Rd fisAbng ré&t raigd aeRj.tion for
produci ng braking force agai nst rotation of said “spool

a dial supportedidﬁfgayjbbg?L body and configured for sel ective
engagement with said camcollar, wherein said .dial extends at

I Call : i i d |..b f
i v 7 O st S 8 el S SR g

wherein sai anismfurther conprises a hrake shaft

d.brak h
‘hol der having a pPUPE%’ smggﬁﬁﬁa§ﬁl?9n%§ﬁ2§ﬁhﬁﬂ;%ﬁkﬁtﬁﬁ°°lf saidsRraker ake

wei ght s bei ng di spqgsed_ on_respective ones of 25 sai d shafts.
REPL ACEVENT 1sm including agplurality of brakegwedghtsgoeach of

3. The fishing reel as set forth in claim1, further conprising a

‘brake race fSRdd b¥akgi weightspfoymed with | puotatneisai;d spool , said brake

wei ghts being configured for engagenent with an inner radial surface

:of said brake a cam collar formed with at least one convoluted

10 groove, said convoluted groove defining cam surfaces, said
protrusion on each of said brake weights extending into
said convoluted groove such that in response to rotation
of said cam collar with respect to said spool said brake
weight is adjusted between an engagement position and a

15 retracted position for producing braking force against
rotation of said spool;

a dial supported in said reel body and configured for
selective engagement with said cam collar, wherein said
dial extends at least partially out an opening in said

20 reel body for easy adjustment.

2. The fishing reel as set forth in c¢laim 1 wherein
said brake mechanism further comprises a brake shaft
holder having a plurality of radially extending shafts,
said brake weights being disposed on respective ones of

25 said shafts.
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5 race in r fugal force. 4. The fishing
reel as set fo Emﬂ g !ﬂ ﬁﬁﬂb!l :yyﬁerel n said dial is forned with a
plurality of and said reel body is forned with one
.aperture on a side syrface thereof adjacent to said opening through
10 whi ch sai d dial Ek?eﬁé@h“ﬂl el AS e thd S |1@uFéé1§‘u£ t hat
any one of said plurality of protrusions is extendable into said
aperture in KE8gSdeTecrmppdsingoaibrake race dfixesi dcosaidf regildbplyral ity of
protrusions adjacent to said aperture. 15 5. The fishing
reel as set paokxlimateckaith dpool, saidiierashe wedightdi dleing spnifigubedsed

I nto engagenent with a side portion of said reel body.

6. The fishifog eaghgament! wiehtdni tndRiradial surfacehefespnigabdaieal is
formed with two protrusions having 20 gear teeth fornmed on a distal end

thereofs, saigaee 1n rEEBBﬁgé'9850&5%%EE§§%P9$9é & Wth gear teeth forned on

sai d cam col hi'ng reel as set forth in
iclaim1 wherein [ ani s ther .conpri.ses: 25
‘a _brake shaft hol dér hgggng gﬂgﬁ%régﬁix/(ﬁggg %ﬁq% in°CRain"t,

REPLACEMENT SHEET
130 AUgE1999 % erein ggid dial is formed with a plurality ogxtendlng shafts,

.sai d brake wei ghts bei ng di sposed on respective ones of said
shafts, sai dPEPhKEBSiARFtangd) s@id reel body s Hormed, wighwppg aPBrtvRESity of
‘aX|aIIy extending |ips that are circunferentially spaced apart

from one anoPRef: side surface thereof adjacent to said opening through

10 which said dial extends, said dial being configured such
that any one of said plurality of protrusions is
extendable into said aperture in response to positioning
of said one of said plurality of protrusions adjacent to
said aperture.

15 5. The fishing reel as set forth in claim 1,
wherein said dial is spring biased into engagement with a
side portion of said reel body.

6. The fishing reel as set forth in claim 1,
wherein said dial is formed with two pxotrusions having

20 gear teeth formed on a distal end thereof, said
protrusions being engagable with gear teeth formed on said
cam collar.

7. The fishing reel as set forth in claim 1 wherein
said brake mechanism further comprises:

25 a brake shaft holder having a plurality of radially
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551xi al I- ;mgxt ending |ips, \M;ngi (r:]arsnai:gl ?:%r; (t:)g: Lgrfljfngljs\?motsﬁdlmmrmm ﬂﬂl lml " I"I
5

plurality of

radi al |y extendi ng protrusions which

engage said lips at least partially 10 _restrainin ‘relatlve rotatlon
bet ween saideﬁgﬁ¥@bnga$h%ﬁ , said bﬁﬁﬁﬁﬂWﬁﬁﬂ@§ssh§ﬂﬂghgﬂaﬁﬁ$ed on

8. The fishing reel as set forth in claim1l wherein sai d brake
mechani sm f urebpectbveroses:of said shafts,asaridkbrakef shattdroldewi ng a
plurality of radially 15 extendi ng shafts, said brake wei ghts being

di sposed on further fespedtwitch angslufalsiaiyd oshaktiallgaedtbnakegships hol der
further fornmed with central opening fornmed with a plurality of

recesses thathateagel UFEGhEMI1a1 1503 REed apart P8t ohéOghOFReR Ot her;

and 20
br ake

wherein said canlcollar is located adjacent to said

ghaft pghder and is formed with at |east one tab that is
engaged with one of said recesses in order to

R R T T

REPLACENENT SHE
wher ei n sai d3B+

giﬁynﬁﬁﬁ%ﬂﬁkmqf%ﬂﬁﬁny5q6§hﬁﬁﬂb€§llar belng %K;m%.IY&%an

rel easably retain

menber dlsposed adjacent to said dial, said | ocki ng, menber fornmed
with gear te@tRh gﬁgh@55|qiqu¢ﬂally extending protrusions which

10

15

20

25

contact and engage said lips at least partially
restraining relative rotation between said cam collar and
said brake shaft holder.

8. The fishing reel as set forth in claim 1 wherein
said brake mechanism fﬁrther comprises:

a brake shaft holder having a plurality of radially
extending shafts, said brake weights being disposed on
respective ones of said shafts, said brake shaft holder
further formed with central opening formed with a
plurality of recesses that are circumferentially spaced
apart from one another; and

wherein said cam collar is located adjacent to said
brake shaft holder and is formed with at least one tab
that is engaged with one of said recesses in order to
releasably retain said cam collar in position with respect
to said brake shaft holder.

9. The fishing reel as set forth in claim 8,
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correspondi ng gear teeth on said brake shaft hol der sucquluﬂ .t h
sai d | ocki ng nenber engaged with said bggke shaf I”"“' gMan\m]
br ake. shaft hol der and said spool are restrai ned *ag&i nst # Ots n
10. The fishing reel as set forth in claiml, Wherein said brake
nmechani sm coWpergdd spidobrakepdmeeharisnm ofurthey emprisessai d convol ut ed
groove is configured to adjust one brake weight at a tinme froman
engagenment positi enlpgking membarréisposed gbjFiddendn tion sedspdiad ,t eaidt ati on
of said cam collar with respect to said spool. 11. The
fishing reel lagkday hembbri fioghad With déar tedidN @inyayabdebiddkd mechani sm
conpri ses six of said brake : wei ghts and said convol uted groove is

configured t@o3dicddpbonding gehWOrLEEK CoNEl HY LRUKE SHAHS hb18krashef® from
an engagenent position to a retracted position in response to
rotati of ' caLlkarw t | | ... :20 12.

L an %%'a]@ GATh 95}6 %ﬁﬁ%%néf@@ﬁq&éf Shaih SAY said brake

The fishing reel as set for wherein said cam coll ar

f d with f said . i cal | .qove.
15 he 11 snERBEPebPTiBr cpatd RN ehdfiy PINEY W gliflERo0L aream

collar formed with,six of said convoluted 25 groove.
34 restrained against Botataen. 1999 14. A
fishing reel having an adjusting nmechanism for a centrifugal brake

nmechani sm the fidRi-ngTheefishing reebms isgthgorth in claim 1,
wherein said brake mechanism comprises six of said brake

10 weights and said convoluted groove is configqured to adjust
one brake weight at a time from an engagement position to
a retracted position in response to rotation of said cam
collar with respect to said spool.

11. The fishing reel as set forth in claim 1,

15 wherein said brake mechanism comprises six of said'brake
weights and said convoluted groove is configured to adjust
twb brake weight synchronously at a time from an
engagement position to a retracted position in response to
rotation of said cam collar with respect to said spool.

20 12. The fishing reel as set forth in claim 1,
ﬁherein said cam collar formed with twe of said
symmetrical convoluted groove.

13. The fishing reel as set forth in cléim 1,
wherein said cam collar formed with six of said convoluted

25 groove.
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'a reel body; 5 a spool supported in said Hmum ation
W th respect there to; 34 said ce 1'WMMH

mechani sm which rotates with sai d spool, said cénttifligal Brake
nechanlsn1haV|ng g %turallt of brake melghts whi ch nove radially
outward in 4respPorfdshinacret i hayang rar ad Msthing aechand spy foa

wei ght s are eng aggble with a brake race attached non-rotatably to
}sald reel bodycentrifugal brakebmegbanifmstthe fistbierg beelg sel ectively
relatively rotatable with respect to said spool such that said
brake 15 cosghnistingg menber regul ates a radial position of each of
sai d brake weights from an engagenent position to a retracted
position wth respedieelobsayy brake race; and an adj usting
menber supported on said reel body, sald adj usting nenber being

sel ectisvel y engag@,blsg,owllt gqubgtegom &‘kfe@lk}b%%{ %Ig?ggg lEHCQ%EHat

rotation of said t1ng ne causes ai'd "brake

adj usting i, d adjustlng menber being rotatable from
out si de resPeF salg reeﬁ "body 15. The fishing reel as set

forth in claim14 rein said usting nenber is configured to
move from a Bal% centrlgugaf brake méchanl which rotates wgth

REPLACENMENT SHE ET 30
AUG 1999 sal sPSP%en@ﬁ@@d¢9@%¥¥fQﬂﬁl(?ﬁﬁkﬂamﬁﬂﬁéalﬁwshﬁV@hgmﬁth r espect

to said brake_adjusting nenber.
plurality of brake weights which move radially outward in

10 response to centrifugal force such that said brake weights
are engagable with a brake race attached non-rotatably to
said reel body;

a brake adjusting member being selectively relatively
rotatable with respect to said spool such that said brake

15 adjusting member requlates a radial position of each of
said brake weights from an engagement position to a
retracted position with respect to said brake race; and

an adjusting member supported on said reel body, said
adjusting member being selectively engagable with said

20 brake adjusting member such that rotation of said
adjusting member causes rotation of said brake adjusting
member, said adjusting member being rotatable from outside
of said reel body.

15. The fishing reel as set forth in claim 14,

25 wherein said adjusting member is configured to move from a
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16. The fishing reel as set forth in claim 15, ' [

adj usting nenber is novable in an axialks 5 directi ‘Jmmﬁmjmﬂqn””“")

sai d-spool from said dis-engaged position to said éngaget posi+tion.
17. A fishing reel having an adjusting nmechanism for . a brake
nmechani sm tHETEIRIRG POSI1tdempitPspRgengaged position wigdh yRfRECT 10
a spool supported in said reel body for rotation; a brake
mechani sm cdheRisd hrakeaiad jsissding meindebr ake mechani smi ncl uding a
plurality of brake weights; a camcollar formed with at |east
one camsurface 16. Thec@ifshdugettebldr agngagef®nth vir rcldind st one of said
brake 15 wei ghts such that in response to rotation of said cam

col l'ar sai d aiekesi nvejdft aid%u%@;iiﬁgtﬁ\_@mﬁé&“@@ﬁn@ﬂaﬂ@aﬂﬁ@maxial ~ position
and a retracted position for producing braking force agai nst

onti gared for gt ik, respect to BahiipoyEPEiGE SA ik Ml drtRlgeb0ty and
et el ot ! posirgort abiiMtBadha BaSLeBBRL R |y oyt an oenipo in saio
L)C:'[Eegdi (r)\u;:I ai2r5n 17170.f @alfd-\gh@gég: %@%i‘i gagiiralllg zlzlr? aS ;gllxsf].}gmbgl' %se% atn%s?narftoiral ly
1999 19. The fishing reel as set forth in claim17,
wher ei n sai @ ARk sechapdgmai thet fbshing r 1eeb rEOMREASINg:
a reel body;
10 a spool supported in said reel body for rotation;
a brake mechanism connected to said spool, said brake
mechanism including a plurality of brake weights;
a cam collar formed—with at least one cam surface
configured for engagement with at least one of said brake
15 weights such that in response to rotation of said cam
collar said brake weight is adjusted between an engagement
position and a retracted position for producing braking
force against rotation of said spool;
a dial supported in said reel body and configqured for
20 selective engagement with said cam collar, wherein said
dial extends at least partially out an opening in said
reel body for easy adjustment.
18. The fishing reel as set forth in claim 17

wherein said dial is spring biased to partially extend out

25 - of said opening.
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!gear teéth fornmed on a distal end thereof sai d ’muﬂﬁu&m,wﬁ”’lfm
Eelectlvely engagable with gear teet formed on sai

20. The fishing reel as set forth in éia|n117 wher ei n“sal d 'br ake*
mechani sm furt her _conp es six of said brake wei ghts and said cam
col l ar includes sﬁ% dishing reel agrsefeeforthon claim A7, The
fishing reel as set forth in_claim17, wherei n said brake nmechani sm
further conprbedein saikedial is §9pp@dththmtwnuprdnnﬂ610MS|@hw&ngonprlse a
| eg portion and a foot portion, said |leg portion being attached to
sai d lgieaike tegppoforimed pnvat distal esmdtthereofl aaddgeneral ly 15
parallel to an axis about which said spool rotates. 22. The

fishing reel protyasibast beliNgCkaldtdively engadddlid&fi teOgRENStRGLA br ake
race fixed to said reel body proxi mate sai d spool,” each said foot

portioms of s&FHAMREAKE said capebePisyPeing configured for engagenent with
an axial face 20 of said brake race in response to centrifugal force.

20. The fishing reel as set forth in claim 17
wherein said brake mechanism further comprises six of said
brake weights and said cam collar includes six of said cam
surfaces.

10 21. The fishing reel as set forth in claim 17,
wherein said brake mechanism further comprises a brake
support, and said brake weights comprise a leg portion and
a foot portion, said leg portion being attached to said
brake support for pivotal movement in a plane generally

15 parallel to an axis about which said spool rotates.

22. The fishing reel as set forth in claim 17,
further comprising a brake race fixed to said reel body
proximate said spool, each said foot portion of said brake
weights being configured for engagement with an axial face

20 of said brake race in response to centrifugal force.
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