r Specification DRAG WASHER OF FI SHI NG REEL AND FI SHI NG REEL Y3I’NG THE
SAME 5 Technical Field The present invention relates to a dra used
for a drag mechanismof a fishing reel and to a fishing W@Mﬁ\m\
same. Background 10 In general, a drag mechanismof a f|

given a setting of a braking force so that when a tensile force°i*ff excess
of a predetermned value is exerted on a fishing |line, the drag nechani sm
is made to slip to allow the fishing Iine to be reeled out to
pul | of hooked fish, so as to predpecificatiorf i shing line fro H&“\\mm\mmmm

The drag washers that are general ly used as braking frlctl s in th
drag 15 nechani sminclude, for exanple, asbestos-phenol-resin

material, flanmable woven fabric greased or inpregnated with 0|I grease,
and car bh@RAGHWASHER OF FISHINGI REEEQNNDIISHING REEINUSINGCTHEBSAME:se dr ag
washers have the problens, however, that the friction resistance is

subj ect to change under environnental changes, such as change in friction
resi stance 20 caused by entrai ned seawater, change in friction resistance

caused byrethnicAlieldl heat, and change in friction resistance resulting from
durability in thickness direction against tightening force. To elim nate

these drawbackghefprdsbft iaeetcientreiafs ko didedy washeetsed fof adbigt BechanBm y@sher s
have been devel oped recently. The graphite drag washers have the advant ages

25 of belﬂggm?aggla}{dwpﬁg% t&2l GRS AR safhel i Ction resistance under
envi ronnment al” changes and %

Background
10 In general, a drag mechanism of a fishing reel is given a setting of a braking
force so that when a tensile force in excess of a predetermined value is exerted on a
fishing line, the drag mechanism is made to slip to allow the fishing line to be reeled out
in response to pull of hooked fish, so as to prevent the fishing line from being break.
The drag washers that are generally used as braking friction plates in the drag
15 mechanism include, for example, asbestos-phenol-resin molded material, flammable
woven fabric greased or impregnated with oil grease, and carbon-fiber woven fabric
impregnated with resin and cured.
These drag washers have the problems, however, that the friction resistance is
subject to change under environmental changes, such as change in friction resistance
20  caused by entrained seawater, change in friction resistance caused by frictional heat, and
change in friction resistance resulting from durability in thickness direction against
tightening force. |
To eliminate these drawbacks of the conventional drag washers, graphite drag
washers have been developed recently. The graphite drag washers have the advantages

25  of being hardly subject to change in friction resistance under environmental changes and



providing the excellent drag force for an extended tinme period. However, in
t he produci ng process of the graphite drag washers, it is required that

the drag washers are cut out into any desired size fromsome degree of size
of graphite block by machining. 5 This causes increased costs in‘

manuf acturing the fishing reel using the graphite drag washers, leading to
t he di sadvantage that the use of the graphite drag washers are limted to
sonme hi gh-grade goods. In addition, when used for general fishing,| the
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hite d her s. d. t I -Si f i shi . for. narli
andlar ge- &, 2chonPel mihE eliPink e P Bt e e WA T s lineli g
n a

f f latively | | there.is th i bi Lity that
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washers may be cracked due to its owmm fragility that is one of the
di sadvang@plite blpck bemaehiBingi e material. 15 It is the object of thel present
invention to provide a drag washer for a fishing  reel that can prlovide a
drag ¥ orce equbhis cansss inerraged opsth ip manufrcturig the gﬁhﬂlg el psipe Wgsgraphiter or  an
extended tine L)eri od, can be produced at reduced costs and w t hout
di f fi cul dsagayasherssleadipg te ths| disadyantagenthpethg use of thergraphitecdipg Waghergakgar i et y
of fish ranging fromsmall-sized fish to | arge-sized fish. 20 D scl osure of
t he | nvehmited tdrsemenbightgoade grode. f b addidomt when sed for generak fishingd ther aphi t e
sheet having an excellent sliding property equivalent to that of the

gr aphi t egriphies idedg avedhdraveanpproguesl extdilent dsigidores andepswidencomfdartabler whol e
heart. The conventional expanded graphite sheet

operation for an extended time period.

10 However, when the graphite drag washers are used to a large-sized fishing reel
for marlin and large-sized fish, whose drag mechanism is given a setting of brakirilg
force of a relatively large value, there is the possibility that when a large braking force?is
exerted on the drag washers, the graphite drag washers may be cracked due to its own
fragility that is one of the disadvantages of the graphite material.

15 It is the object of the present invention to provide a drag washer for a fishing
reel that can provide a drag force equal to or more than that of the graphite drag washer
for an extended time period, can be produced at reduced costs and without difficulty a151d
is applicable to a variety of fishing reels for a variety of fish ranging from small-sizéd
fish to large-sized fish. ‘

20
Disclosure of the Invention i

The inventors have focused attention on an expanded graphite sheet having an
excellent sliding property equivalent to that of the graphite material and have pursued
their studies thereon with their whole heart. The conventional expanded graphite she!et

25 has an excellent sliding property, but on the other hand, it lacks some required

|
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25 has an excellent sliding property, but on the other hand, it |acks sone
required 2 properties for the drag washer of fishing reel, such as strength
and hardness. Due to this, it was practically infeasible to use the
expanded graphite sheet for the drag washer of fishing reel. The inventors
have found that enhanced hardness can be produced by adding 5

heat -resi stant reinforcing fiber, such as fiber pulp, used as reinforcing.
material to the expanded graphite and then binding them by use of a

heat -resi st ant bi nder ,such as rnosejti resin. Further, they have
f ound t hé’r‘fﬂ’eﬁtﬁrfpf g]’? ﬁirﬁg\ﬁfﬁs@‘ﬁ ‘Eflht? g %Lﬁ&ﬁgm 8tr e%ﬁ‘l“{/h”@ﬁ?ﬁﬁnd e 49 aphi t e,
heat -resi st ant reinforci.n ];iggfﬁg an heat -resi stant bi nder, are m xed to

produce AMSHERRS REAFHeR]lY:intea r‘@ﬂg‘j}é‘i txpApded sraphitepsheet; far thy dsepesher es f or

t he drag vv?sher of fishing reel, then bringing the invention to

conpl et | Ghliskngreshi ng reel' s drag washer of the present invention is forned
froma sheet conprising a mxture of expanded graphite and heat-resistant
rei nforcing fi B8¢ in¥enfars havg foynditha eppanced dwrdnesstan bprodiestieby adding s
preferable that the sheet has a thickness of 15 0.7-1.2mm and a bul k

densi fy dratregstanpesinfa@ingafiber, sedheassfieest pulp, wseddwoeiforpingunitesal tprtbeess
that 40-80 nass% of expanded graphite, 5-25 nmass% of heat-resistant

r ei nf or cienppndedgraphit¢ angl- then nsdiog dhethdat usee sf st lmat-rdsistebe ibiradee sutix asl,
followed by heat-treatnment to cure the heat-resistant binder. The expanded
gr aphi t e theredsétng tiesinf i sRuntigery eldy chade afpundstier pedpoitivh fnes@ivh thee
invention is produced as follows. For exanple, flake graphite is subjected

to acid compahenes)t daynelisi rgpaided urgraphite] dheupdesdarili Zbintbraidgntfidep GLHEr eby
produce acidized graphite, first, and then heated rapidly to approxinmtely

1, 000C smemsresistahe bindpanae thixdddfy R{dutd Asheet T2 HeCequirdle sPERANIRS
graphite is ground in powdery form by using
10  sliding properties for the drag washer of fishing reel, then bringing the invention to
completion.

A fishing reel’s drag washer of the present invention is formed from a sheet
comprising a mixture of expanded graphite and heat-reéistant reinforcing fiber as is
solidified by a heat-resistant binder. It is preferable that the sheet has a thickness of

15 0.7-1.2mm and a bulk density of 0.8-1.2g/cm’.  Also, the sheet is produced in such a
process that 40-80 mass% of expanded graphite, 5-25 mass% of heat-resistant
reinforcing fiber and 10-40 mass% of heat-resistant binder are mixed, followed by
heat-treatment to cure the heat-resistant binder.

The expanded graphite used for the fishing reel’s drag washer of the present

20  invention is produced as follows. For example, flake graphite is subjected to acid
treatment by using sulfuric acid and oxidizing agent to thereby produce acidized
graphite, first, and then heated rapidly to approximately 1,000°C so as to be expanded
100-300 times.  Thereafter, the expanded graphite is ground in powdery form by using
a granulator. Then, after the expanded graphite is formed into a felt form or a sheet

25  form having a bulk density of 0.05-1.5g/cm’, the expanded graphite of felt form or sheet



a granulator. Then, after the expanded graphite is formed into a felt form
or a sheet 25 form having a bulk density of 0.05-1.5g/cnB, the expanded
graphite of felt formor sheet 3 formis further ground in powdery form by
usi ng any proper high-speed mll|l type of grinder. Preferably, the powders
of either of the felt and sheet have a bulk density of 0.05-1.5g/cnB and a
nmean particle size of 150-250[tm The expanded graphite ground into
powdery form by the granulating nmethod is easily delanm nated, so that it is

5 unifor m xed wth the heat-resistant. reinforci mat eri al - and the

neat - r oot Mol atobog f po8Re, FhCbE Bnk ol 1pets HeESRsBt ArHedPRIEN t he
felt of a bylk densi f less thap O. / i,S, grqund hecones, so bul ky
that it i%‘nﬁgrd%fggréééi 8\&9‘1\"."*%@??1@‘“ 8? agrfgﬁﬁéﬁé,Sh?% a&%ﬁg’i‘iﬁ%gg‘@%ﬁﬁi te
obt ai ned en _the;sheet of a bulk density of nore than 1.5g/cnB is _ground
is for rretﬁ)\',\&ﬁl'ts &y ang, Glma‘?a“f%FtFﬁTG siae Oh A8 0-2RHmA T b pxpanded BEapbite grund 10
expanded graphite itself are inpaired. Preferably, the heat-resistant

rei nf or cilg POBesTY  form by, the igpnuipting amethedvis eesilydstamisgtedi 59 ¢hajuitfiace
area, in ternms of heat resistance as well as reinforcenent of the expanded
gr aphPt e ustfarely. mixpd wiitheths hepsrresignt breinfersing metariab andothgaldat:résistant
organic fiber and netal fiber. Practically, the organic fiber that can take
a rel at i \bénder vath easge Threexmandeds graphite obtiamgd iveheprtbé deltabf g bulkedensify ofe nor e
specific, aram d fiber pulps of para-series or neta-series may be used.

Al so, i nflessithare008picor’ Gs grquundprecomys e bulkgdhat it hobaghd tordeabwith. aOmithet t o
use. The aram d. fiber pulp of para-series used as the heat-resistant

r ei nf or ciotigerfhiahér the rezparided edaphive vabtdisedowhée thbihge3ofQIBOLk ddnsiPbE mdie
specific surface area, or further 20 preferably 5-20n2/g, The fiber |ength

of 0. 9- 2.tRamm.8f/knr dsgroondlistoanet i the lgidnylaafelnt)isg hdtithd lardcedrRatd OMnef
50-70% The specific surface area of less than 3.0m2/g is not good enough
to pnovi dgpidied geiphiteitséiNgre@mbsiedd. of the expanded graphite and as a result,
Preferably, the heat-resistant reinforcing fiber is in a pulp form and have a large
specific surface area, in terms of heat resistance as well as reinforcement of the
expanded graphite powder. The fibers that may be used include inorganic fiber,
organic fiber and metal fiber. Practically, the organic fiber that can take a relatively
15  large specific surface area is preferably used. To be more specific, aramid fiber pulps
of para-series or meta-series may be used.  Also, infusible cellulose pulps may be used,
though there is a limit to use.
The aramid fiber pulp of para-series used as the heat-resistant reinforcing fiber
mentioned above is preferably 3.0m%g or more in specific sﬁrface area, or further
20  preferably 5-20m’/g. The fiber length of 0.9-2.0mm affords good dispersibility and
high filler retention of 50-70%. The specific surface area of less than 3.0m%/g is not
good enough to provide the reinforcing effect of the expanded graphite and as a result,
the strength of the sheet obtained is reduced.
Thermosetting resins are preferably used as the heat-resistant binder for

25  bonding the expanded graphite and the heat-resistant reinforcing fiber. Particularly



the strength of the sheet obtained is reduced. Thernosetting resins are
preferably used as the heat-resistant binder for 25 bonding the expanded
graphite and the heat-resistant reinforcing fiber. Particularly 4
preferabl e are phenol resin, polyester resin, and epoxy resin. Anong
others, fine-grained phenol resin having a mean nol ecul ar wei ght of not

|l ess than 5,000 and a nean particle size of not nore than 20pm whi ch

af fords excellent sliding properties is of preferable. This thernopsetting
resinis e%%j oluble .in solvent and i.,.s able to be .5 uniforn1éldispersed

sol
in betwedff ?ﬁh%eii‘ﬁ'a Gwlgf%?ﬁhi PRIYBYGI P2 ARd { SROXY | BR8N, puABPNEFEtheishe

pur pose qf enhancgi he.s]iding properties, 4-5 mass % of nol ybdenum
di sul fi dg'mﬁ‘(ﬁ}iﬂé?‘f nga‘ogéesah g8 mgan dnlgculan weighy of not less ghany A0 Fue 3
enabl es the control of the sliding properties of the drag washer. The sheet
used for M938 PRragke pige oE8pt opy thgn vAMevhish affieedspaxeeliant slidiog wropsrtissds 10
produced by the respective materials cited above being m xed and then

sol i di f i @f prefprabley e%;b@cﬂ)ie%ommrﬁeamgs seglyppalnlle dplsplventcent! isnabde m ké ng
proportion of 40-80 nmass% or preferably 50-70 mass% of expanded

gr aphft e ungonalydispsosed én bgsweerthgisixpantied 2eaphite pewersfand detfibee pulps.ant
reinforcing fiber and 10-40 mass% or preferably 20-30 mass% of

heat - r esi st ant Fbf nther pulpess dfhamhahdingasise %4lidingeppapedicd, gt-&phiase %owfd not
produce 15 the properties of the expanded graphite, while on the other
hand, nomelytdenus0diselfiss pardeexpantieddgednhistidingouhtdrislotf eRvekop THe
satisfactory strength. Less than 5 nass% of heat-resistant reinforcing

fiber wowhsblewnthe pbawblef tixadlidafgnbpéniedefhe dRgiwisaaice, while on the ot her
hand, nore than 25 mass% of heat-resistant reinforcing fiber would reduce

di sper si bi | i t y Thkafgettiftad fé{otm‘?ﬁ%)feeh@@}agr fait 3rthdbrIst WdHdnNot
devel op the 20 satisfactory slidability, while on the other hand, nore than

40 magsYppéduedby iRSleSicaiive maieRAR it UG d BIAEABRINAL eSS aLd MRaLr the
properties of the expanded graphite. If
respective materials are preferably mixed in a mixing proportion of 40-80 mass%, or
preferably 50-70 mass%, of expanded graphite, 5-25 mass%, or preferably 10-20
mass%, of heat-resistant reinforcing fiber and 10-40 mass%, or preferably 20-30 mass%,
of heat-resistant binder. Less than 40 mass % of expanded graphite would not produce
15 the properties of the expanded graphite, while on the other hand, more than 80 mass%
of expanded graphite would not develop the satisfactory strength. Less than 5 mass%
of heat-resistant reinforcing fiber would not produce satisfactory heat resistance, while
on the other hand, more than 25 mass% of heat-resistant reinforcing fiber would reduce
dispersibility. Less than 10 mass% of heat-resistant binder would not develop the
20  satisfactory slidability, while on the other hand, more than 40 mass% of heat-resistant
binder would increase hardness and impair the properties of the expanded graphite. If
required, 4-5 mass% of molybdenum disulfide powder may be added as sliding
material.

The sheet used for the fishing reel’s drag washer is made from the materials

25  mixed in the mixing proportion mentioned above. The producing method is classified



required, 4-5 mass% of nol ybdenum di sul fi de powder may be added as sliding
material. The sheet used for the fishing reel's drag washer is nade from
the materials 25 mixed in the mxing proportion nmentioned above. The
producing nmethod is classified 5 broadly into the dry process and the wet
process. In the followi ng, the dry process and the wet process wll be
descri bed separately. First, the producing nethod using the dry process

wi |l be described below. The heat-resistant binder is previously dissolved
in sol vergt aﬁ ch as nethanol. 5 Then, the hﬁgﬁ‘-re i stant binder thus

pr epar ed Preaqly inteihe dey procsssiand dhe wet rosgss s | Inghe fllowiag, shedeprgcespand e as
previously nmentioned _are uniformy dispersed and m xed in any proper

m xi ng nﬁ@nW?@rg%ﬁwﬁgb%dﬁqéﬁ%ﬁpam, the raw material thus mxed is fed
to a calendar roll, that is an apparatus for producing a joint sheet and
the |ike, and Fost thelpseduciie meidod ysingithedrmprofeskwidble describadchebev.t he sheet .
When the raw material is wound 10 around the heated cal endar roll, the _
sol vent i n whi dhe thiet-nesistent bigiern ia previoustie dissadvedlinssdvent duétsaemathanalt ed and
al so the heat-resistant binder is nelted and solidified, to thereby
produte JThdwsihedwattmistant Savlendhust preppredidihe i hegt-resistant reisfording Hidemvand pr ocess
w Il be described below. 1In the wet process, the expanded graphite nol ded

in felt fpanded geaphitk les peersously mehtiordedOar® mniformiy adishersed gmd mixad énlaky usi ng
a |large amobunt of water and a m xer of hydro-pul per type and the |iKke,

t hough t lpeopeoniicing neachiiedach gy & Rhédder. MaBheRethe $86 mateh@ thiRGhixEE & ol aHt
reinforcing fiber is added thereto and is uniformy dispersed. This is

passed t ArqleaBardroll efhatisAg afbarhtuk %Iaﬂ'bé&ﬁn% DfoiEABtRAR thClilke, 3hd & Bfled Ne
expanded graphite to 180-230m If the bulk density of the felt obtained at

that timpjead & emifbHRThidlndls Q@%&dtﬁée thd SheRX PARHEH iR hatdiBl YOWduRd t he

expanded graphite particles is no
10  around the heated calendar roll, the solvent in which the heat-resistant binder is

dissolved is evaporated and also the heat-resistant binder is melted and solidified, to
thereby produce a desired sheet.
Second, the producing method using the wet process will be described below.
In the wet process, the expanded graphite molded in felt form of a bulk density
15  of 0.05-1.5g/cm® is granulated by using a large amount of water and a mixer of
hydro-pulper type and the like, though the powdery expanded graphite may be used.
The heat-resistant reinforcing fiber is added thereto and is uniformly dispersed. This is
passed through a refining mill to adjust the mean particle size of the expanded graphite
to 180-230um. If the bulk density of the felt obtained at that time is less than
20  0.05g/cm’, the expanded gas in the void of the expanded graphite particles is not
removed with ease and, as a result of this, the raw material is put into a floating state
even when agitated and ground in water. On the other hand, if the bulk density of the
felt obtained is more than 1.5 g/cm’, the ground raw material is granulated and, as a
result of this, the strength of the sheet is reduced. Then, the heat-resistant binder is

25  added and is uniformly dispersed. When the heat-resistant binder is dispersed, anionic



renoved with ease and, as a result of this, the raw material is put into a
floating state even when agitated and ground in water. On the other hand,
if the bulk density of the felt obtained is nore than 1.5 g/cn8B, the
ground raw material is granulated and, as a result of this, the strength
of the sheet is reduced. Then, the heat-resistant binder is 25 added and is
uni formy dispersed. Wien the heat-resistant binder is dispersed, anionic 6
di spersing agent or NBR latex is preferably added, in order to provide

i nproved .. dispersibilit Thereafter ueoQus, sol ution of cationic

f1 occul afifsﬁarsglﬁeﬁ@e"it soraﬁgg‘dﬁﬁﬂ‘ ' ipf(ef%rﬁgﬂ'h@ edy dajarderto Provads impiaedt el y.
Preferably, the.congentration of the.raw, material conprising expanded
graphi t e,d}lsﬂﬁrzi’cb“all‘téési iggﬁ?&rref‘WBP%? Btien gE Fatiphee flgcqulating agentisaaddedtader

di ssolved in the mxed solution is 1.0-2.0% A prescribed anount of m xed
sol ut i onfixj HeypsatHesisiant, binderaeapplgtely. c Jreerblit fhencascentratiop. obgheory i si ng
expanded graphite, heat-resistant reinforcing fiber and heat-resistant

bi nder i $agred olcpaWrising ryparded ngigpkite, arlieateesisiagt a reinfoecing otfivenf and gi ven
size. Then, the m xed solution is diluted by an equal anount of water and
i s 105di dpurresistantrhindar dispolvadt oy haimired salutiansis ddhy.6%@at ed (dehydrati on
process) to obtain a sheet of water content of 50-60% Then, with the
sheet sandwi chéd fresonbed fmbust, adfhenixsheefutivas monyphictssthd bywanmprers, for
further dehydration. Then, the sheet is put in an oven of 100-1200C and

dri ed theondentrafidreoéalf.0-2rQ%t denmhang ekpandad seabtife] deghretib@nt @ah{%ﬁﬁﬂg roll
and heat-treated at 150-2500C for 0.5-1.0 hour to cure the heat-resistant

15 bi ndeffibesand heat-rdsiseans bigeer islinoivestiegoired thtd atarkMivirla WirekRRARBEY
0.7-1.0mm in thickness and 0. 8-1.2g/cnB or preferably 0.9 _1.1g/CM3, in

bul k dengjvey sTRe et thefmixed RbRKBRSS dil@tfed”%'{s]&lb D athoGHITLIRMLE AAQtis devel op
sati sfactory strength for the drag washer. t he ot her hand, the sheet of
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bul k sheet of water content of 50-60%. Then, with the sheet sandwiched between felts, the
sheet was compressed by a press, for further dehydration. Then, the sheet is put in an
oven of 100-120°C and dried therein. Thereafter, the sheet is passed through the
calendar roll and heat-treated at 150-250°C for 0.5-1.0 hour to cure the heat-resistant
15 binder, so that the sheet is adjusted to 0.7-1.2mm, or preferably 0.7-1.0mm, in thickness
and 0.8-1.2g/cm’ or preferably 0.9-1.1g/cm®, in bulk density. The sheet of a thickness
of less than 0.7mm would not develop satisfactory strength for the drag washer. On
the other hand, the sheet of a thickness of more than 1.2mm would provide an increased
friction resistance, resulting in providing inadequate drag force. The sheet of a bulk
20  density of less than 0.8g/cm’® would not develop satisfactory strength for the drag
washer, as in the case of the thickness being reduced. On the other hand, the sheet of a
bulk density of more than 1.2g/cm® would undergo a lot of changes in coefficient of
dynamic friction and the coefficient of friction would then be apt to increase with time

and, as a result of this, the sheet could not be practically used as the drag washer for an

25  extended time period. As a result of the bulk density being within this specific range,



20 density of less than 0.8 g/CM3 woul d not devel op satisfactory strength
for the drag washer, as in the case of the thickness being reduced. On the
ot her hand, the sheet of a bulk density of nore than 1.2 g/ CVB woul d
undergo a |l ot of changes in coefficient of dynamc friction and the
coefficient of friction would then be apt to increase with time and, as a
result of this, the sheet could not be practically used as the drag washer
for an 25 extended tine period. As a result of the bulk density being

within thi,s speci.fic range, .7 equat g voi ds are produced en the drag
wnsher 1 ARRTR T frePORBae | nRRRLR e Vs Birkrel i Bechneteyina et o
to a fishing.r ,there s provigded the advanta t hat ,when | ubri cant
such as ng%cg@%g\%% dﬁﬂﬁﬁ‘l lé(flttteg%'t’ ﬁgsg‘lnﬁdeaa@ﬁ@rlf’ prYg(qul} ¢ pdventage that pdeBed i n
the voi gs and, as a result of this, reduction in |ubrication caused by

per meat | ARPTRNG B asBTgass is @ppligd tor therfres svaghesgthedubiieant it eirgadtinithet o~ be
not ed t hat ,(#hi S process s, suitable for production of a single piece of
sheet. | Yoidengaaser (5pulh phidife royclionindubricasion camed by permeationof materandunt of
m xed_ solution, in which the raw material concentration of 1.0-2.0%

conpr Psi g2 taterdn shedeag isgrraymitede, It etonksanoted shattthistproesisnioswiahly forber and
t he heat-resistant binder is dissolved, is 10 poured into the tank. Then,
t he ni xedPrediction gha pisglginienesd sheett he equal anobunt of water and is

di spersed uniformy. Thereafter, the suspension is passed through two

doubl e-wi re scriedhe cagedofl prodetipg reaat@dinuousokbticat, m preséritet! afioumtofrmixedt ent of
approximately 70% Further, the obtained sheet is passed through a felt

press, saohsionoin voickl éteyrdwametdrialocomceyatation @6n10e20YOEormR i iheRkednded0% and,
thereafter, it is passed 15 through a multicylinder drier to be dried.

Then, t hegraphitef thie hemaesistnt feirdoigingt fitker agd kieiisbat-rdsiatdnt 6indeoRMids8RBErigt Ur e
and is so adjusted as to have a thickness of 0.7-1.2nm or preferably

S\h 7- 100mpoussddne theltdakde et ¥hOmixbdSokitida/i€ MButed bf’ £iRf @uaibdnvour®® of whater 9/ CB.
en the sheet is passed through the calendar roll of roomtenperature,
and is dispersed uniformly. Thereafter, the suspension is passed through two
double-wire screens and is dehydrated to obtain a sheet of water content of
approximately 70%. Further, the obtained sheet is passed through a felt press, so as to
be dehydrated to a water content of approximately 50% and, thereafier, it is passed
15 through a multicylinder drier to be dried. Then, the sheet is passed through the
calendar roll of room temperature and is so adjusted as to have a thickness of
0.7-1.2mm, or preferably 0.7-1.0mm, and a bulk density of 0.8-1.2g/cm’ or preferably
0.9-1.1g/cm®>. When the sheet is passed through the calendar roll of room temperature,
rather than through the heated calendar roll, increased surface roughness is provided,
20 leading to enhancement of drag force. Thereafter, it is heat-treated in a drier of
150-250°C for 0.5-1.0 hour to cure the heat-resistant binder and solidified.
The sheet thus produced is formed into any desirable size and shape by
punching, to form the drag washers applicable to all types of fishing reels for a variety

of fish ranging from a small-sized fish fishing reel to a large-sized fish. Also, the sheet

25  thus produced enables the fishing reel’s drag washer to be produced at reduced costs, as



rather than through the heated cal endar roll, increased surface roughness
is provided, 20 | eading to enhancenent of drag force. Thereafter, it is
heat-treated in a drier of 150-2500C for 0.5-1.0 hour to cure the

heat -resi stant binder and solidified. The sheet thus produced is forned
into any desirable size and shape by punching, to formthe drag washers
applicable to all types of fishing reels for a variety of fish ranging
froma small-sized fish fishing reel to a large-sized fish. Al so, the sheet
25 thus pr . I t fishing reel's dra sher to be produced at
reduced (%85 g‘%ﬁgglagﬁggﬁé‘éernggn%rﬁﬂert‘%éls%ag%mgﬁtc{rﬁ%glas terial used for the
drag washer. Brief Description of the Drawings FIG | is a side el evation
view of a spinning reel of an enbodi nent enploying 5 drag washers of the
present iny i on. .Fl 2 1.S a side elevation view in section of a drag
mechani st °S§BPHH1‘$§th°etra"6‘f‘g%m enbodi ment enpl oyi ng the drag washers of
the present ir%:fénﬁi,on., FIG 3 is a sjde elevatjon view jn section of a
doubl e beari ng el %t sidg elexgiion viewpiia spinnipg resl efasoembadimertramplgying t he
drag washers of the_ present invention. FIG 4 is a side elevation viewin
secti on dfamwashess of g’éd’ﬁ’sﬁgt mxentions  &RG1d ipbisgiskevatior vigvoin segtiomef dr ag
washer of the present invention. FIG 5 shows an exanple of a variant of

t he drag diegsmeshagism pka spieyeg reel afamembedimentmoging ke drag waskarpbthef

anot her variant of the drag washer of the present invention. FIG 7 shows
a nmeasur qresent insention. oFIG@okisfa ddeelevationdyevain secfion of a doudé bednmgsbelelf of
Exanple | of the present invention. FIG 8 shows a neasurenent result of
coef fi ci enlevef ddsgraypec of inf embodiorenpfentpheyindiabt dodg Gosheas adfl the pesdnt! of
the present invention. FIG 9 shows the relation between the drag force of
t he drag imasiien. f BIGredl if a cidet élevaioaetiewfinEscatignl of h simfle bb&iny RBEBE an

i nvention and the nunber of revolutions of the star drag. Best Mode for

Car r Jong embodient | emvetoyingnhe drag washer of the present invention. FIG. 5 shows an
example of a variant of the drag washer of the present invention. FIG. 6 shows an
example of another variant of the drag washer of the present invention. FIG. 7 shows
a measurement result of coefficient of dynamic friction of the sheet of Example 1 of the
present invention. FIG. 8 shows a measurement result of coefficient of dynamic

15  friction of the sheet of Comparative Test 1 of the present invention. FIG. 9 shows the
relation between the drag force of the drag washer formed from the sheet of Example 1

of the present invention and the number of revolutions of the star drag.

Best Mode for Carrying out the Invention
20 In the following, certain preferred embodiments of fishing reels employing the
drag washers of the present invention will be described with reference to the
accompanying drawings.
Shown in FIG. 1 is an example of a spinning reel employing drag washers of
the present invention. Shown in FIG. 2 is a side elevation view in section of a drag

25 mechanism of the spinning reel of FIG. 1. In FIGS. 1 and 2, the spinning reel



20 In the followng, certain preferred enbodi nents of fishing reels

enpl oying the drag washers of the present invention will be described with
reference to the acconpanying drawings. Shown in FIG | is an exanple of a
spi nning reel enploying drag washers of the present invention. Shown in
FIG 2 is a side elevation view in section of a drag 25 nmechanism of the
spinning reel of FIG 1. In FIGS. 1 and 2, the spinning reel 9 conprises a
fishing line winding handle 1, a reel body 2 in which a w nding power

transm ssj :SVS . cti i th.the fighi ..ne wi.ndi ng,.handle 1 is
di spos ed,%bg'gngééo%)?mélﬁgg p‘ %S&irﬁlg%[grm%?ngﬁ Ehﬁﬁ@%% iy Whyehaa fwlg?’ff‘géWél"CBf t he
reel body 2., a.spool 4 nounted he spoql shaft tqQ, be.rqtatahle

rel ati ve¥rtaﬂgfné§18$ SYStP Y me‘g%n’ﬁﬁg tt“hth‘B%ﬁ‘é‘Fe‘gmdg‘gg‘?a@a]ﬁd?ﬂ%glsg?ﬁ’i 124, and
a bail arm§ noynted on the rotar rane 5. The spool 4 has _an inwardly
recessed Sg?fgcsé‘a&g‘r RERT %FP“%P““VO‘H?“%F\‘L Bt freahend pelsoreel badxgi arspaoldd ag
mechanism 7 for the sp ogqﬁél I s, disposed and a drag control nenber 22 that
acts on CHMYNERIQN the spRah SRR F tq be mtaiable eclativerthereto paetarysframe pshas dotates t he
outside of the drag nmechanism 7. The operation of the drag control nenber
22 exeér t sroupdithesnoohd, andrackailasmiGmountad onskervotasy fiemedr i ably control the
rotation of the spool 4 of the fishing reel in a direction for a fishing
line to be reelThd spael 4hee atr mnyvandly raedssets sirace tihemedral alfeonised portibude, f or
exanple, a star-drag type one for adjusting the drag force by rotating
oper at i ontheséofains whichds depg mechndist 7 fon geegspbolidtin disposeddaml s hiadg comrol
drag-lever type one for adjusting the drag force by sw ngi ng operation of
a drag | evenbesBR2ribatbicts dhtherdraptreebhanisthta gretludeaddrag &nde & dispiged athé - dr ag
type one for adjusting the drag force by screwing a finger nut screwably

engaged witsidet dfehes gragl medhahism 7.n FHeGperatiohhf ths &g reeafieinhemiber 2206%eftk Ses
drag washers 8 nounted on the spool shaft 3 to be non-rotatable relative
t her @00 ahsldiagSorck lopethy dfdgl WisshER th WafidblXébadrol the rotation of the spool 4 of the

fishing reel in a direction for a fishing line to be reeled out. The drag mechanisms 7

that may be used include, for example, a star-drag type one for adjusting the drag force

by rotating operation of a star drag threadedly engaged with a handle shaft, a drag-lever

type one for adjusting the drag force by swinging operation of a drag lever swingably

15 mounted on the reel body, and a finger-nut-drag type one for adjusting the drag force by

screwing a finger nut screwably engaged with the spool shaft.

In FIG. 2, the drag mechanism 7 comprises drag washers 8 mounted on the
spool shaft 3 to be non-rotatable relative thereto and also freely slidable in an axial
direction of the spool shaft 3, a drag washer 9 interposed between the drag washers 8 to

20  be rotatable together with the spool 4, and drag washers 10 interposed between those
drag washers 8, 9 and between the drag washer and a receiving wall 4a of the spool 4.
Preferably, the drag washers of the present invention formed from a sheet comprising a
mixture of expanded graphite and heat-resistant reinforcing fiber as is solidified by a

heat-resistant binder is used for at least part of drag washers 8 to 10.  Specifically, it is

25  preferable that the drag washers of the present invention are used for the drag washers

10



direction of the spool shaft 3, a drag washer 9 interposed between the drag
washers 8 to 20 be rotatable together with the spool 4, and drag washers 10
i nt erposed between those drag washers 8, 9 and between the drag washer and
a.receiving wall 4a of the spool 4. Preferably, the drag washers of the
present invention formed froma sheet conprising a mxture of expanded
graphite and heat-resistant reinforcing fiber as is solidified by a

heat -resi stant binder is used for at |east part of drag washers 8 to 10.
Speci fi caly it . i1s. .25 preferable that the dra shers of the present

i nventi o?\wa%ed Iﬁétgdwflsélrerfrﬁgéed‘? aiegg'v?éaéﬂﬁﬁsft"% ai‘b‘,‘sgg\r%% t?f@fiﬁﬂg‘\‘f\%? s BA2nede of
e.g. staipnless. all are, used for the drag, washers 8 and 9.  Alternatively,
t he met a|‘”%65%"?1‘é’?§” ﬁéd‘ge%]f washers piade ﬁ?é@s Stgm\i\%;? aﬁﬁi} ‘Wa}?&%ﬁdff@]? thendragr ag
washers 10,,and t he dr washers fornmed fromthe sheet of the present

i nventi oﬁ”*ﬁﬁ?sgg’ ar@stgﬁlg‘%ﬁrwacs %rsg?réﬁdvf&éfﬁébessh@taﬁdhegpfeﬁﬁlﬁ {ryention may B ag
washers forped fromthe sheet of 5 the present invention may be used for
al | the dpegioRsndiag vepsheggs Band|%, Fiwethers the dres washesnformed fromytheghessiof r ol
menber 22 is nmounted, with its inner surface abutted with the drag washer.
A fi xfng thepasgent inveniienmep be ysed: foe aly thealrag wastfers tHd an i nt er nedi at e

nmovi ng nmenber 12 freely rotatable and novable relative to the fixing
menber 11 are dhdhpodeg machanisimde thesdrag econfrot membeng2de mawitedysitteits 22. 10
The internedi ate noving nenber 12 is provided, at a central portion

t her eof , inwerisuefacefabptied withdheldrg yashéron Alfixing membende dlopnedgmghe wpddd t he
spool shaft 3. Also, the internediate noving nmenber 12 is provided, at an

i nt er medishsfe 3 pod tanontetrhetise imoving members EX épely trbvabbteshdpas tablireldive Qo
t hreadedly engage with the drag control nenber 22. Preferably, the second

t hr eaded thofikingnmédmbérs] Imaktedibposgd in b ivmr Gpaddisemd dohd ebnttdlanedbe 2215 first
t hreaded portion 13, and vice versa. The fixing nmenber 11, the internediate

movi ng nmerheeihtetedii® hbeng miember oMY sQProWBERES 2eerMaP pbrtioH IhbrebM vt He
engagenent state via a slrde engaging pin 15
first threaded portion 13 to threadedly engage with the spool shaft 3. Also, the
intermediate moving member 12 is provided, at an intermediate portion thereof, with a
second threaded portion 14 to threadedly engage with the drag control member 22.
Preferably, the second threaded portion 14 is made larger in screw thread pitch than the
15  first threaded portion 13, and vice versa.
The fixing member 11, the interrnediate. moving member 12 and the drag
control member 22 are brought into the engagement state via a slide engaging pin 15
movable in a direction orthogonal to the axis of the spool shaft 3.
The slide engaging pin 15, when engaged with the drag control member 22 and
20  the intermediate moving member 12, can allow the drag control member 22 and the
intermediate moving member 12 to rotate together around the axis of the spool shaft 3,
and as such can allow them to move along the axial direction of the spool shaft 3 by
screw thread pitch of the first threaded portion 13.  Also, the slide engaging pin 15,

when moved ahead axially and engaged with the drag control member 22, the

25  intermediate moving member 12 and the fixing member 11, can allow the intermediate

11



novabl e in a direction orthogonal to the axis of the spool shaft 3. The
slide engagi ng pin 15, when engaged with the drag control nenber 22 and 20
the internedi ate noving nmenber 12, can allow the drag control nenber 22 and
the internediate noving nmenber 12 to rotate together around the axis of

t he spool shaft 3, and as such can allow themto nove al ong the axi al
direction of the spool shaft 3 by screw thread pitch of the first threaded
portion 13. Al so, the slide engaging pin 15, when noved ahead axially and

engaged with the drag, control nenber 22,  t 25 i nternedi ate novi menber
T205na. « HOvEMREDREARES B8 1ked 15 E6 sl SWAETS A eciin aE vorbsickly AR Abbor 22
to be fixecglrto he f_‘g ol shaff 3m¥i a??'[t)he fix]i:é]%;, nmemer, 11,ﬁ?nd as . such can
al | ow t h&%r QY LGNt Po FragePHP. BSMPE 4rolPeMPY IEtatye 1@ fneriRtermediale farNing e
noving menher 12 by screw thread pitch of the second threaded portion 14.
Thus, \/\hg}?gt%?é 12§>rva°gr%mrf=4ﬂ PlFFgln‘bﬁ-:-f?‘e socqnd thispded pRrtiomd4sc LBy, tiheadhe pi t ch
of the second threaded 5 portion 14, the novenent of the drag control
menber 2dragesontiol mespher 22i isrmevad b theasrrew| thregd rpitchaof thasacandethtkaded cont r ol
menber 22 is noved by the screw thread pitch of the first threaded portion
13. Thi s perigbl ldstherneovemegt pbihe dragocastrobmeinber 2&ipersmgdpemtianygan besiaded f orce
for a target fish. When the drag force is previously adjusted to a desired
val ue f olargertthamgwher ihehdrag contl inkdnsber@@nemoved by stposerevd thrsadnpitchrefithe ed wi t h
a weak pull of hooked fish and thus the fishing line is not reeled out. On
t he ot hefirsiahcbadedh @nrtionel pul Thinendties Heodreg fbrcehto boreslyt aljistedsts afig and a
torque on the spool 3 increases, the torque transmtted goes beyond the
preset vdksieed fdscedor et figh. thi s, slippage is caused between the drag
washers 8-10 in the drag nmechanism 7 and the spool 3 begins rotating. At

this time, a 1WHédnthéd@gderct @ srRvioslgAdfkREAtd ¥ desiridtvathedor b hRg&IRRln 3. Wien
used in such a condition that a fixed drag force is exerted on the spool,
the doagMashiier, The spBR1 B BSRA trofafdeRfth @Mweak pull of hooked fish and thus the

fishing line is not reeled out. On the other hand, when the pull of the hooked fish

comes to be strong and a torque on the spool 3 increases, the torque transmitted goes

beyond the preset value. As a result of this, slippage is caused between the drag

washers 8-10 in the drag mechanism 7 and the spool 3 begins rotating. At this time, a

15  fixed drag force is constantly exerted on the spool 3. When used in such a condition
that a fixed drag force is exerted on the spool, the drag washers of the present invention
formed from the sheet comprising a mixture of expanded graphite and heat-resistant
reinforcing fiber as is solidified by a heat-resistant binder enables the fishing line to be
reeled out very smoothly and, as a result, the possibility of line rupture can be reduced.

20 In addition, by virtue of excellent thermal conductivity of the expanded graphite,
deterioration in drag characteristic under temperature changes is suppressed even in a
long-term use and a fixed drag force can be provided for an extended time period.

While in this embodiment, reference has been made to the spinning reel of
front drag type, the present invention may be used as the drag washers of a spinning reel

25  of'rear drag type.
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formed fromthe sheet conprising a mxture of expanded graphite and
heat-fesistant reinforcing fiber as is solidified by a heat-resistant

bi nder enables the fishing line to be reeled out very snmoothly and, as a
result, the possibility of line rupture can be reduced. 20 In addition, by
virtue of excellent thermal conductivity of the expanded graphite,
deterioration in drag characteristic under tenperature changes is
suppressed even in a long-termuse and a fixed drag force can be provided
for an extendef h% rr{Ber.iod Wiile in this enbodi nent, reference has been
made to the spiR ﬂg adiments) front drag type, the present invention may be

used as the dr herg of _a spinning ree 25 of rear drag type. 12

(O her Enbodi n@t ‘Slbin %iwg’opﬂn?%gﬁ%gﬁ@gi%@ , the spipmingreebhashstm takeme
spinning reel has been taken as an exanple, the present invention is

appl i cabl@&ap sxamleatfgs@gessm InYSSHPAES frpdicablp s plhiypes ef fighing rasisdinaingshe
including, for exanple, a levered |lug type double bearing reel as 5 shown
in FIG 3ragmmeghanisg| inclhding fgr examplasadpvssed ilug Bipe danbla-bearmgargsl @5 i n t he
| evered | ug type double bearing reel of FIG 3, a spool 105 and a spool
shaf t 5 106hewe ItBith Scandd smglé berainlg re¢lae shawm oUlG. 4. cl ut ch mechani sm 107. In
the drag nmechani sm 100 to put brake on the spool 105, sw nging operation
of a drag | eveFot &ampleiseshealevened hlg type doeble bedrirtgveelsgfdIG. 8 hakiool 065 and
thereby the 10 drag force is adjusted. The drag mechanism 100 is arranged

in the tradh spéolahafol @b amrconnartesihwisls eanh crberhbrougia tRiscH mecHanBAsIOA ti ng t he
rotation of the handle 102. The drag nechanism 100 includes a first drag

110 nount ed onli ke dpgalechitdim 10060 tpat brake dARhE Bl D5 eswinkiak ioperatibgr et o
and a second drag 111 connected with the rotation transm ssion nmechani sm

103. The of @t drag Qével N8N AUSLS a@ xR Ghevehfent dDthel §pobEsHaRal BB gndl fhefdbgthé ot at i ng
inthe direction for the fishing line to be reeled out. The both drags 110,

10  drag force is adjusted. The drag mechanism 100 is arranged in the track of a rotation
transmission mechanism 103 for transmitting the rotation of the handle 102. The drag
mechanism 100 includes a first drag 110 mounted on the spool shaft 106 to be
non-rotatable relative thereto and a second drag 111 connected with the rotation
transmission mechanism 103. The rotation transmission mechanism 103 is restrained

15  from rotating in the direction for the fishing line to be reeled out. The both drags 110,

111 are disposed to confront each other so that they can be press-contacted with each
other. The drag lever 101, when operated, causes the first drag 110 to move axially
together with the spool shaft 106. As a result of this, the press-contacting force of the
first drag 110 with the second drag 111 varies and thereby the drag force is adjusted.

20  Fixed to the first drag 110 in bonded relation is a drag washer 110a of the present
invention formed from the sheet comprising a mixture of expanded graphite and
heat-resistant reinforcing fiber as is solidified by a heat-resistant binder. Fixed to the
second drag 111 in bonded relation is a drag washer 111a made of stainless alloy. The

drag washer 111a confronts the drag washer 110a.

25 In the case of the drag mechanism 100 thus constructed, when the spool 105 is
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111 are disposed to confront each other so that they can be press-contacted
with each other. The drag | ever 101, when operated, causes the first drag
110 to nove axially together with the spool shaft 106. As a result of
this, the press-contacting force of the first drag 110 with the second
drag 111 varies and thereby the drag force is adjusted. 20 Fixed to the
first drag 110 in bonded relation is a drag washer 110a of the present
invention formed fromthe sheet conprising a m xture of expanded graphite
and heat-re i.stﬁmh rei for(ﬁi n? fiber ?ﬁ s solidjfied by a heat-resistant
bi nder. EPRREY 1phe Hre reskewndragtan by ppylho ¢ fish i exesss pEa presetadragasher
111 a nade of stainless alloy. The, dra% washer 111 a confronts the drag
washer 17ferse, the first draga 11018 gotated relativi togheseqead ideas Hldondhassa teswls of thés ed,
when the spogl 105 is 13 rotated in the line reel-out direction by a pull
of hookedhd ¢fisst pauivalentds that obthgeabodinygns gnentipnedeabovpis irodugeddrag | 10 is
rotated relative to the second drag 111 and, as a result of this, the
ef fect equi val &mthetqase pbthe dgverdddug iynecifroublerhsating restiwhbreirea dmgptimdsced. | n
the case of the levered lug type of double bearing reel wherein a drag disc
is 55di rdiseetly fikeddedhe spachen tnded rélatidm tiveuiveleat effect ist prodwadi val ent ef f ect
is produced. In the single bearing reel of FIG 4, a spool 121 is directly
driven to rot afletheysinglhdesringiteel APBIG. A, drspgolnExihianfireotlyl ddvémto udté bpg br ake
on the spool 121 allows the drag force to be adjusted by sw nging
oper at i onhohardledtAg tab 123. The drag nechanism 122 is 10 disposed in the
interior of the spool 121, The drag nmechani sm 122 includes a tubul ar hol der

125 connect ed W dfagtiharionl123 fed putdBdbrake ol tIPoBed2 1cd1184&ERhd drdg fércdr ag
washer 126, and a pressing nechani sm 127 serving to press the érag washer

126. One ted adfustédaseswingingeopefltidarofla?dral Sal MF ONFIRCArainidthatishNPeris end
surface of the spool 121 via two washers 128, 129. The one-way clutch 124
per mips tdiobed Mathe Ieridrofthé 5dd111011 Nehd HAB mechanism 122 includes a tubular
holder 125 connected with the spool shaft 130 via a one-way clutch 124, a drag washer
126, and a pressing mechanism 127 serving to press the drag washer 126. One end
surface of the holder 125 is in contact with an inner end surface of the spool 121 via two
washers 128, 129. The one-way clutch 124 permits the holder 125 to rotate in the line
15 wind-up direction relative to the spool shaft 130, but restrains the holder to rotate in the
line reel-out direction relative to the spool shaft. The drag washer 126 of the present
invention is a ring-shaped member formed from the sheet comprising a mixture of
expanded graphite and heat-resistant reinforcing fiber as is solidified by a heat-resistant
binder. The drag washer 126 is disposed between the other end surface of the holder
20 125 and the pressing mechanism 127 in such a relation as to .contact with both of them,
In this embodiment as well, when the fishing line is reeled out by hand or by a
pull of hooked fish, the equivalent effect is produced.
@ In the embodiments illustrated above, the drag washer formed from the

sheet comprising a mixture of expanded graphite and heat-resistant reinforcing fiber as

25  1is solidified by a heat-resistant binder is not provided with any detent. The drag
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15 wind-up direction relative to the spool shaft 130, but restrains the

hol der to rotate in the Iline reel-out direction relative to the spool
shaft. The drag washer 126 of the present invention is a ring-shaped
menber formed fromthe sheet conprising a mixture of expanded graphite and
heat-resistant reinforcing fiber as is solidified by a heat-resistant

bi nder. The drag washer 126 is di sposed between the other end surface of

t he hol der 20 125 and the pressing nmechanism 127 in such a relation as to
contact with both of them . Ipn this enbqdi ment as_wel|, when the fishing
line is N@éhﬁéd?éﬁjfnqyyhﬁan{SVGF&bﬁloag %4 BETIPRSY H@s@ﬂ@@% Witls Hletange fergnedy by ent
effect is produced. (Z In the enbodinments illustrated above, the drag
washer f &6PRBYItIEs A/ cARPerahieavitl Bierthermemberfugh as thespoelx pushwsn igrElGhi t e and
heat-resi stant reinforcing fiber as 25 is solidified by a heat-resistant

bi nder i §- ndte getonisduay ajternatively befermed byhlugsil 63 asshomstie FIG66. niincbe

provi ded, along a periphery thereof, with detents formed by concavities
161 coopéheashegt Oﬁlitﬁh presenbtinvention ebmprisingha asixtune of paxphndedsgmphiven ahdr Fl G

5. The detents may alternatively be fornmed by lugs 163, as shown in FIG 6,
Si nce5 't heatghgstantokinforeingr fieeas is solidifteddry <hegpiresistary bindet karubepwiched panded
graphite and 5 heat-resistant reinforcing fiber as is solidified by a

heat - r esiost, dinse biraglenshean 60l G2umvirgdthe detentst T6ls @ 631 cag byvessigrprodited 162
having the detents 161, 163 can be easily produced in accordance with

vari ous taygedanot withelasious typehef feels] owi ng, the properties of the drag washer
of the present invention will be described concretely in accordance with

Exanpl es. 10 (Exﬁiéﬂbﬂoxi%g)/ﬂiefpr@e@@é&idf&hé Bah WRRerfRRO PR R RHOEHEES times
was ground in powdered ormof a bulk density of 0.08g/cnB by use of a

granul at @g desdii®Bd cdiftdetely if4beordigrde “gfh%&irﬁlﬁespomder and 1, 000g of water were
agitated for about ten mnutes in a mxing
10 (Example 1)

Vein graphite that was expanded two hundreds times was ground in powdered
form of a bulk density of 0.08g/cm’® by use of a granulator. Then, 78g of expanded
graphite powder and 1,000g of water were agitated for about ten minutes in a mixing
machine, so as to be ground further finely. At this point in time, the expanded graphite

15 powders were uniformly dispersed in the water and were put in suspension, Then, 20g
of aramid pulp used as heat-resistant reinforcing fiber was thrown into the mixing
machine, together with 1,000g of water, and agitated for 5-7 minutes, so that the aramid
pulp was broken into flakes and also was uniformly dispersed in the water. The
specific surface area of the aramid pulp used was 14m%g. They were uniformly mixed

20  inamixing tank and, as a result of this, the expanded graphite powders were aggregated
in the aramid pulp. Further, in order for phenol resin powder having a mean molecular
weight of not less than 5,000, used as the heat-resistant binder to bind the expanded
graphite and the aramid pulp, to be easily mixed and dispersed, 10g of NBR latex was
added. Thereafter, 40g of phenol resin powder was added and agitated for 3-4 minutes,

25  so as to be uniformly suspended. Further, in order to fix the phenol resin in the
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machine, so as to be ground further finely. At this point in time, the
expanded graphite 15 powders were uniformy dispersed in the water and were
put in suspension, Then, 20g of aram d pul p used as heat-resistant
reinforcing fiber was thrown into the mixing machine, together with 1, 000g
of water, and agitated for 5-7 mnutes, so that the aramd pulp was broken
into flakes and also was uniformy dispersed in the water. The specific
surface area of the arami d pulp used was 14n2/g. They were uniformy m xed
20 in a mxing tapk and, as a result of this, the expanded graphite powders
wer e agg@é&éggﬂ of rampid ppipniand pexnsnded, gradite, | aqueeuse solutien pefe eationiesi n
powder having a nean nol ecul ar weight of not |ess than 5,000, used as the
heat - r esiflocaHating sgeat wap agdedgandndiresdguniid sbp waten preameesditapidhto ebtaimithe pul p,
to be easily m xed and dispersed, | Oy of NBR | atex was added. Thereafter,
40g of pheined saletidm powder was added and agitated for 3-4 minutes, 25 so as
to be uniformy suspended. Further, in order to fix the phenol resin in the
15 aggr egat e ofThem,aafiad thelmixadhdokitipnnsasdpoprep intbes tankubovisg acbattonof of
cationic flocculating agent was added and stirred until the water becones
linpi 8, 360xX0mm withea wire chuth,saml egualoamoubih efiwatet ek fiirtteer atldeddoskiutethen was
poured into a tank having a bottomof 5 360x360mmwith a wire cloth, an

equal amaired eblutieh ab thatsthe Wdnbartratidnled the efpirded drivhite/Taedd SRIpILHON SO
that the concentration of the expanded graphite, aram d pulp an phenol

resin beghsws ragh besdmet Hpyoimaféa038vahidaldh IRPESE RO HetéFRl ShiBdrinly
uniformy in the mxture. Thereafter, it was dehydrated to obtain a

sheet - | i ke thy mpere: PHElRRdr, it whldlehjdaled th bBtai] HIMGt-ivEpraiRbY drmtge:, by a

suction punp. Then, after having been 10 sandw ched between felts, the

Sheet L8, FAAEL ASRcPSA oy i 1) 384, e o4 S g o L1
in agri GhnARchdd 8RWRA RASS L SHEAYEE BrovdlieDARrpre@el B 2AQkaS 1ol BE
dehydrated and thereby the sheet was produced. The sheet thus produced was dried
completely at 120°C in a drier and then was passed through a calendar roll to adjust the
sheet to 1.0mm in thickness and 1.0g/cm’ in bulk density. Then, to crosslink the
phenol resin, the sheet was heat-treated at 200°C for one hour and thereby the sheet

15 used for the drag washer was produced. The drag washer sheet thus produced was the
compressibility ratio of 17.5%, the recovery of 63.0%, and the relative roughness of
18-22um, when a tensile strength of 7.4MPa and a compression stress of 35MPa were
applied to the sheet.

(Comparative Test 1)

20 Except that the sheet was adjusted to 0.6mm in thickness and 1.3g/cm® in bulk
density, the sheet was produced in the same manner as in Example 1 to obtain the sheet
for the drag washer.

Discs of ¢ 30mm were cut out from the drag washer sheet of Example 1 and
from that of Comparative Test 1, respectively. Then, the coefficient of dynamic

25  friction of each disc was measured in the so-called pin-on-disc method in which a
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Sheet,to 1.0nmin thickness and 1.0g/CM3 in bul k density Then, to crosslink
the phenol resin, the sheet was heat-treated at 2000C for one hour and
t hereby the sheet 15 used for the drag washer was produced. The drag washer
sheet thus produced was the conpressibility ratio of 17.5% the recovery
of 63.0% and the relative roughness of 18-22gm when a tensile strength
of 7.4MPa and a conpression stress of 35MPa were applied to the sheet.
(Conparative Test 1) 20 Except that the sheet was adjusted to 0.6mmin
thi ckness,and 1,3g/cm~ in bulk density, the sheet was produced in the sane
manner a®iN-$hapsd foimnterpart & piessed peeinst thiraubiect disc thmepsuzgythreooficienbiofcs of 0
30mm were cut out fromthe drag washer sheet of Exanple | and fromthat of
Conpar at dyeamigdffiction pg ghodisevelle meaamements usingfthe pirnn-disc wythadiveere 25
friction of each disc was neasured in the so-called pin-on-disc nethod in
whi ch a madpundesithptdlopdngeandgions. i s pressed agai nst the subject disc to
measure the coefficient of dynamc friction of the disc. The neasurenents
usi ng the pin-8imdisES 384 hod were nade under the foll owi ng conditions.
Pin: SUS 304 5 Dianeter of Pin: 5nm Load: | kg Revol ving speed: 250nm s
‘Tur ni fig-r adi usDidifeténofiPifli nBémn3, 600s 10 Tenperature: Room tenperature =~ =~
Measuring results of the coefficient of dynamc friction of the discs are
shown Load: 1kg
Revolving speed: 250mm/s
Turning-radius: 12.6mm
Time: 3,600s
10 Temperature: Room temperature
Measuring results of the coefficient of dynamic friction of the discs are shown
in FIGS. 7 and 8. FIG. 7 shows the coefficient of dynamic friction of the test sample
of Example 1, and FIG. 8 shows the coefficient of dynamic friction of the test sample of
Comparative Test 1.
15 It can be seen from FIGS. 7 and 8 that the test sample of Comparative Test 1
undergoes a lot of changes in coefficient of dynamic friction. This indicates that when
the disc of Comparative Test is used as the drag washer, the drag force varies with time.
The test sample of Example 1 was actually fitted to the fishing reel, to find the
drag tightening force, i.e., the relation between the number of revolution of the star drag
20  and the drag force. The result is shown in FIG. 9. As seen from FIG. 9, the drag
force of the drag washer according to the present invention increases substantially in
proportion to the number of revolutions of the star drag. This indicates that the drag
washer according to the present invention can afford fine adjustment of the drag force

by rotational operation of the star drag, thus giving comfortable handling of the drag to -

25  an angler. Also, the drag force of the drag washer of the invention measured at that
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In FIGS 7 and 8. FIG 7 shows the coefficient of dynamc friction of the
test sanple of Exanple 1, and FIG 8 shows the coefficient of dynamc
friction of the test sanple of Conparative Test 1. 15 It can be seen from
FIGS. 7 and 8 that the test sanple of Conparative Test 1 undergoes a | ot
of changes in coefficient of dynamc friction. This indicates that when
the disc of Conparative Test is used as the drag washer, the drag force
varies with time. The test sanple of Exanple 1 was actually fitted to the
fishing reel, to find the drag tightening force, i.e., the relation

bet ween tiRe Wahisaraloo Peiorethagnthat of ke senventipea gramhitendrag Hwasherag It or ce.
The result is shown in FIG 9. As seen fromFI G 9, the drag force of the
drag wasBdditigacthe dpswd afghe durabilisy éast in whichtthe fishing ding e paid vt ehafixed | y i n
proportion to the nunber of revolutions of the star drag. This indicates

t hat t he tefislg forge oh segudarciotetvaly shawadnthapthesdnabilityvehtheodrag aaskdrfafrtte f i ne
adj ustnent of the drag force by rotational operation of the star drag,

t hus gi viimgntiomfxas equrl ¢o hamoké thgn diat ofithechoagerntimn2lographitedyhg washdirsoAs t he
drag force of the drag washer of the invention neasured at that 17 tine was
‘equal 5t o seen fiomehé foregdipg theodrag haslo aventting Bathegrredehi ingerdioaproddésahe |'n -
addition, the result of the durability test in which the fishing line is

pai d out results of prilling @gendrellj esmstandicosffigichess dyashiy Blidtion RawRdepiglts t he
durability of the drag washer of the invention was equal to or nore than

that of tdigy Giphveiid)dorde idadiftabiBtyditadle Wos B lextefSed AR DHekibA@MHUESiTiRE €00i NY,
the drag washer according to the present invention provides the™ reSults of

provi di ngomfEreins Rirld¥ing 9P tHeathg ©ORI dnisfel G51 ' ib§tion and keeping
its dr ago(ti ght eni ng?gf orce agnd durngbi I t?%s(%éa&bﬂ?%ﬂ?gtpfegg&ext ended tine

period, thus giving confortable handling of the drag to an angler for an
extended tine period. 10 Capabilities of Exploitation in Industry The drag

vvashqb OfCﬂ)aﬁlﬁmsWﬂxﬁﬂita@fontinﬁnﬂﬁs‘??fm invention formed fromthe

The drag washer of a fishing reel of the present invention formed from the
sheet comprising a mixture of expanded graphite and heat-resistant reinforcing fiber as
is solidified by a heat-resistant binder is applicable to all type of fishing reels having the
drag mechanism and can provide a generally constant coefficient of dynamic friction

15 without being influenced by environments. Also, since the drag washer of the
invention can be easily produced by punching, the manufacturing costs can be

decreased drastically.
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sheety conprising a m xture of expanded graphite and heat-resistant
reinforcing fiber as is solidified by a heat-resistant binder is
applicable to all type of fishing reels having the drag nmechani smand can
provi de a generally constant coefficient of dynamc friction 15 w thout
bei ng i nfluenced by environnents. Al so, since the drag washer of the

i nvention can be easily produced by punching, the manufacturing costs can
be decreased drastically. 18 Clains 1. A fishing reel's drag washer forned
froma sQﬁeI conprising a mxture of expanded graphite and heat-resi stant
reinforcing™Yber as is solidified by a heat-resistant 5 binder. 2. The
fishing reel's drag washer according to Caiml, wherein the sheet has a

t hi ckness of 0.7-1.2mm 3. The fishing reel's drag washer according to

G aim1l, wherein the sheet has a bulk density of 0.8-1.2g/cnB. 10 4. The
fishing rleel ' & #shige\igeltedragc washer fgrmed drom m sheetwsomprisinghe mikbee dias a
bulk density of 0.8-1.2g/cnB. 5. Afishing reel's drag washer fornmed from
a sheet xpandedgraphite anth heatresistantsreinfiercin @s iresodidiftet byxepbeatieesistaraphi t e,
5-25 nmass% of heat-resistant reinforcing fiber and 10-40 nass% of
“heat - Pesibindent bi nder are nixed, followed by heat-treatment to cure the 15
heat -resi stant binder. 6. The fishing reel's drag washer according to Caim
5, wher ei2n t h#he Hsbinghesl’adraghivashee asconding) .td -Cllaidimty wherelhéhe slsdet hgs heel ' s
drag washer according to Claimb5, wherein the sheet has a bulk density of
0. 8- 1. 2g/thiekness of 0.7-1.2mm.

3. The fishing reel’s drag washer according to Claim 1, wherein the sheet has a bulk
density of 0.8-1.2g/cm’.
10 4 The fishing reel’s drag washer according to Claim 2, wherein the sheet has a bulk
density of 0.8-1.2g/cm’.
5. A fishing reel’s drag washer formed from a sheet produced in such a process that
40-80 mass% of expanded graphite, 5-25 mass% of heat-resistant reinforcing fiber and
10-40 mass% of heat-resistant binder are mixed, followed by heat-treatment to cure the
15  heat-resistant binder.
6. The fishing reel’s drag washer according to Claim 5, wherein the sheet has a
thickness of 0.7-1.2mm.
7. The fishing reel’s drag washer according to Claim 5, wherein the sheet has a bulk
density of 0.8-1.2g/cm’.
20 8. The fishing reel’s drag washer according to Claim 6, wherein the sheet has a bulk
density of 0.8-1.2g/cm’.
9. A fishing reel using the fishing reel’s drag washer according to Claim 1.
10. A fishing reel using the fishing reel’s drag washer according to Claim 2.
11. A fishing reel using the fishing reel’s drag washer according to Claim 3.

25 12. A fishing reel using the fishing reel’s drag washer according to Claim 4.
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20 8. ,The fishing reel's drag washer according to Caim6, wherein the
sheet has a bulk density of 0.8-1.2g/cnB. 9. A fishing reel using the
fishing reel's drag washer according to Claim1l. 10. A fishing reel using
the fishing reel's drag washer according to Claim2. 11. A fishing reel
using the fishing reel's drag washer according to Claim3. 25 12. A fishing
reel using the fishing reel's drag washer according to Claim4. 19 13. A
fishing reel usi ng t he fishi ng reel's drag washer accordi ng to Claimb5.

14 Af| usi i,shin ' ccordl ng to Claim
. i\?f i s‘ﬁl Elngé'ngl Ee {-ﬂléng f%h? ﬁﬁ‘gr"é"éﬂersa 8&%&‘ %‘lm according to
Clal m7 16. Shl e si.ng e fishing reel's drag washer accordin
to d ai ml@ ZQ%SL{ng ree 1ng tLe Hshlng reeps drag washgr according to Clz‘cillm 6. g
15. A fishing reel using the fishing reel’s drag washer according to Claim 7.

16. A fishing reel using the fishing reel’s drag washer according to Claim 8.

20



