FI SH NG REEL HANDLE ASSEMBLY CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clains
priority to Japanese Patent Application No. 2009-
226044 filed on Septenber 30, 2009, the entirety of
which is hereby incorporated by reference. BACKGROUND
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include a handle assembly attached to a distal end of a handle shaft. The handle assembly
includes a handle arm, a knob shaft, and a handle knob. The handle arm is attached to the
distal end of the handle shaft while being prevented from rotating relative to the handle
shaft. The knob shaft is fixed to a longitudinal end of the handle arm. The handle knob is
rotatably attached to the knob shaft.

[0004] Japan Utility Model Application Publication No. JP-U-851-64790 describes an
example of a well-known handle arm having the aforementioned structure. Specifically,
the handle arm is made of a light material (e.g., a synthetic resin) and includes a box
buried therein. The box is herein formed by a metal plate having a high stiffness. In this
case, the handle arm can be lightweight because it is made of a synthetic resin. Further,

the handle arm includes the metal-plate box buried therein as an individual component

separate from the handle arm. The handle arm can thereby maintain high strength.



separate fromthe handle arm The handl e arm can
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assembly for forming a lightweight handle arm and for maintaining high strength of the

handle arm in the axial direction of a handle shaft. This invention addresses this need in
the art as well as other needs, which will become apparent to those skilled in the art from
this disclosure.

SUMMARY
[0008] A fishing reel handle assembly according to a first aspect is a handle assembly
attached to a distal end of a handle shaft of a fishing reel in a non-rotatable state. The
fishing reel handle assembly includes a handle arm, a knob shaft, and a handle knob. The
handle arm is relatively non-rotatably attached to the distal end of the handle shaft. The
handle arm includes a main body and a convexo-concave portion. The main body extends

in a direction perpendicular or substantially perpendicular to an axial direction of the



handle armis relatively non-rotatably attached to the
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thereby maintain high strength in the axial direction of the handle shaft due to the structure
in which the convexo-concave portion is formed on either the front surface of the main
body of the handle arm or the back surface of the main body of the handle arm, i.e., the
surface opposite to the front surface. Consequently, the handle arm can be prevented from
being broken and damaged even when a large force acts on the handle arm in the axial
direction of the handle shaft. Further, a metal member is not required to be buried in the

handle arm unlike the well-known handle arm assembly.



surface opposite to the front surface. Consequently,
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strength with respect to force, i.e., a torsion |oad,
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at least one of the plurality of sheets of prepreg has a fiber direction intersecting with a
longitudinal direction of the main body in a non-perpendicular fashion. In this case, the
handle assembly can maintain high strength with respect to force, i.¢., a torsion load,
acting on the handle arm in rotation of the handle due to the structure in which the
plurality of sheets of prepreg are laminated under a condition in which at least one of the
plurality of sheets of prepreg has a fiber direction intersecting with a longitudinal direction
of the main body in a non-perpendicular fashion, i.e., “an X direction” intersecting with

the longitudinal direction of the main body.



acting on the handle armin rotation of the handle due
to the structure in which the plurality of sheets of
prepreg are | am nated under a condition in which at
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| ongi tudi nal direction of the main body. [0013] A
with ks longinidael dhenidhefdssaatnlbpdaccording to a fifth
aspect relates to the fishing reel handl e assenbly
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of shieete nfjpiepieg wntler aodnditicsi in edti¢toenaodf théBberatingciéonstedthe cloth
pregxiz is parallel to a longitudinal direction of the main body. In this case, the handle
assembly can maintain even greater strength in the axial direction of the handle shaft due
to the structure in which the plurality of sheets of prepreg are laminated under a condition
in which one of the fiber directions of the cloth prepreg is parallel to the longitudinal
direction of the main body.
[0014] A fishing reel handle assembly according to a sixth aspect relates to the fishing
reel handle assembly according to one of the first to fifth aspects, wherein at least one of

the plurality of sheets of prepreg is a cloth prepreg having two fiber directions

perpendicular to each other. Further, the main body is formed by laminating the plurality



to the structure in which the plurality of sheets of
prepreg are | am nated under a condition in which one
of the fiber directions of the cloth prepreg is
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handle arm.

[0016] A fishing reel handle assembly according to an eighth aspect relates to the
fishing reel handle assembly according to one of the first to seventh aspects, wherein the
convexo-concave portion is a concave portion concavely formed on a back surface of the
main body. In this case, the convexo-concave portion is a concave portion formed on the
back surface, i.€., the inner surface, of the main body. In other words, the concave portion
is not exposed to the outside. This structure prevents the fishing line from being easily
tangled with the convexo-concave portion.

[0017] A fishing reel handle assembly according to a ninth aspect relates to the fishing

reel handle assembly according to one of the first to eighth aspects, wherein the convexo-
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intersecting with the axial direction of the handle shaft. The main body is formed by

laminating the plurality of sheets of prepreg. The convexo-concave portion is convexly or
concavely formed on at least either of the front surface of the main body and the back
surface of the main body, i.e., the surface opposite to the front surface. Therefore, the
handle arm can be lightweight. Simultaneousty, the handle arm can maintain high strength
in the axial direction of the handle shaft.

[0021] These and other objects, features, aspects, and advantages will become
apparent to those skilled in the art from the following detailed description, which, taken in
conjunction with the annexed drawings, discloses exemplary embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS



mai n body and the convexo-concave portion. The main
body herein extends in a direction intersecting with
the axial direction of the handle shaft. The mai n body
is formed by lamnating the plurality of sheets of
prepreg. The convexo-concave portion is convexly or
(00Z31'? SXErGFng REW o P el 2Rk et Oflenort Bk 88 original
galn body, i.e., the surface opposite to the front
disdf¥¥Sice. Therefore, the handle armcan be
ghtwei ght. Si nmul taneously, the handl e arm can
[OO%I nt G- hisghpessnestive vicwiof ardval-beariag refl pecording toan exsaplary
handl e shaft. [0021] These and ot her objects,
embalmentes, aspects, and advantages wi || becone
apparent to those skilled in the art fromthe

[00R#] | OWiIGY2 fﬁﬁ?lp@l ew of iy dualbeatltigabel; t aken in
conjunction with the annexed drawi ngs, discl oses

[Oogﬂinp I'@y:;, %;@,[0%85%3& Eegﬁ erri n &)gé\)gv%t ég‘-ﬁt ﬁgfgtﬁtaggg assembly of the
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opposite to the handle-knob attachment side;

[0029] FIG. 7 is a cross-sectional side view of the handle arm;

[0030] FIG. 8 is a view of a flowchart showing a series of steps for manufacturing the
handle arm;

[0031] FIG. 9 is a view of a schematic diagram illustrating fiber directions of plural
sheets of carbon prepreg to be laminated as the handle arm;

[6032] FIG. 10 is a view of a diagram comparable to FIG. 7, illustrating the handle
arm attached to a masking tool in coating the handle arm;

[0033] FIG. 11 is a view of a diagram comparable to FIG. 7, illustrating the handle

arm having a nut member attached to a handle shaft; and



[0028] FIG 6 is a plan view of an inner surface of
the handle arm i.e., the surface opposite to the
handl e- knob attachnent side; [0029] FIG 7 is a

cross-sectional side view of the handle arm [0030]
FIG 8 is a viewof a flowhart show ng a series of

[0034EPS FI8! 1 TRUVi&E b b dNGrdm SomPaabieto 813, [im%&i;?%g&xp%ded

I's a view of a schematic diagramillustrating f

I
direction f. .pLural r repr
tro ARl el RE i B BBy 3 AP B B okl o ome
f di agram co rable to FIG 7, illustrating the
Oftﬁﬁﬁa?eéex%‘ﬂﬁ?‘rﬂtef'%a@&e”{% a masking tool in coating the
handl e arm [OO%%& FIG 11 is a view of a diagram
conpREABIEEPPESCRIPTION OF JHEEXEYRIAR KFNBODIMERN TS
havi ng a nut nenber attached to a handle shaft; and -8
[00BOD34]Sekdcfad ehtbodinentywHhnod ba explamed mithaofesmab teetht drawings. It
FIG 3, illustrating an exploded fragnmenta

wilPBé SRRednt ¥Pth¥sCWIIRN ia thagthemabRenfRldsurt that the following
dual-bearing reel according to one of the other

o R A TR T & Sy a7 G e Fhon Ssiafipm only
ow be. explained.with reference to.the draw ngs. .l1.

and ot obe AR et s B ST R e b AP iy and
di scl osure that the followi ng descriptions of the

thelPIBIPIPEBt s of the present invention are provided for
illustration only and not for the purpose of limting

[008RE | RIGSt 1 end 2dlluptrhieraduhitbeastimereabsendimdtbedrmigmeelaggording to
their equivalents. [0036] FIGS. 1 and 2 illustrate a
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an exenpl ary enbodi nent. The dual - bearing reel

asskRGly I 8Rd @ sp&st 4. Uitethardle AsRAMY £ is a component for rotating the spool 4.

The handle assembly 2 is disposed lateral to the reel unit 1. The spool 4 is a component
for winding a fishing line thereon. The spool 4 is detachably attached to the interior of the
reel unit 1 in a rotatable state. Further, a star drag 3 is attached to the handle assembly 2
on the same side of the reel unit 1 to which the handle assembly 2 is attached. The star
drag 3 is a component to regulate drag force.

[0037] The reel unit 1 includes a frame 5, a first side cover 6a, and a second side cover
6b. The first and second side covers 6a and 6b are attached to both lateral sides of the
frame 5. Further, the reel unit 1 includes a front cover 7 and a thurb rest 8. The front
cover 7 covers the front side of the frame 5, whereas the thumb rest 8 covers the top
thereof. The frame 5 includes a pair of a first side plate 5a and a second side plate 5b, and
plural coupling portions (not illustrated in the figure). The first and second side plates 5a

and 5b are transversely opposed at a predetermined interval to be on axial opposite sides



assenbly 2, and a spool 4. The handle assenbly 2 is a
conponent for rotating the spool 4. The handle
assenbly 2 is disposed lateral to the reel unit 1. The
spool 4 is a conponent for wnding a fishing Iine
thereon. The spool 4 is detachably attached to the

of the nt er I1 grr T?lf {)151 ﬁmﬁ rp%%% %015%{3 J]f;l]&t éi?%ﬂ%i%@aednagl?é §econd side
m@wﬁm 53055, 515l Bt b} B

drag 3 is a conponent to regulate drag force. [0037]
attarhmentes@pnm@t Aluptersed ietbe Signicd provisled pura hoslomssaygliesy er
6a, and a second side cover 6b. The first and second
portibfiportiower s 6a and 6b are attached to both |atera
sides of the frame 5. Further, the reel unit 1

[00BBF! Ud@® réel uhRNthowSM&he fpodNd, @1etvElHﬂihdfn@&ﬁeoﬁam?th@n(ﬁtﬁﬂﬁétrated
cover 7 covers the front side of the frane 5, whereas

o PSRk U e R 023
S RBLE: S R S e

plates 5a and 5b are transversel ed, at. a
therfﬁ0§ inderseats il theisBrigodt DB Levshwinding ism is cgnfigaged to

-9 of the spool 4. The coupling portl ons coupl e the
wird wrsformiefighiag Enantari: speel 4.ctharptaicgdranginission Srechaniam is
franme 5 is allowed to be attached to a fishing rod

cor tanfrhi otagod etthe Atdde hsvemblyskotthespdohdt The rotation
illustrated in the figure) provided on a bottom

tra.lﬁsgi’ll}@élbﬁlﬂlec}%f shd fi’r@fuﬂ9§ 3 hﬁﬁﬁe sHa@ORBL: clidéh the@lanidl (hotlillustrated in

ses the spool 4, a level w nding mechani sm (not

theitfl} ét [ adtae&jrag hftc Qﬁsxﬁ I%Q(# ifh S’tr qn & %%é) e han(%lie éldarf(te %O

mSSI on I’TEC ant s ustra in the

IES N EAE T T RVER Y

thereof intersects with the fishing rod. The | evel
meghandsois qenbigansi doaliew epiernrgyanbd oL GWiigh REFWERR A PRiS(ate,and an
fishing Iine onto the spool 4. The rotation
offtstaa sfiirsiaiiamnl trendmsissiemfros: the handle assembly 2 to the spool 4. The handle

shaft 20 is supported by the reel unit 1 in a rotatable state. Further, a clutch lever 17 is
attached to the rear part of the frame 5 in a pivotable state. The clutch lever 17 is
configured to switch between the on-state and the off-state of the clutch mechanism. The
clutch lever 17 also serves as a pad for the thumb of an angler when he/she performs a
thumbing operation.

[0039] As illustrated in FIGS. 3 to 7, the handle assembly 2 includes a handle arm 21,
knob shafts 22, and handle knobs 23. The handle arm 21 is attached to the distal end of
the handle shaft 20 while being prevented from rotating. The knob shafts 22 are fixed to

both longitudinal ends of the handle arm 21. The handle knobs 23 are attached to the knob
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configured to transmt rotation of the handl e assenbly
2 to the spool 4. The rotation transm ssion nmechani sm
i ncludes a handl e shaft 20, a clutch mechani sm (not
illustrated in the figure), and a drag nechani sm (not
illustrated in the figure) The handl e shaft 20

ShagL E?Vi?'sée %Whﬁer eof‘j’ae e clut %%}&aﬂg%u?#e%ﬁ&{jﬁﬁﬁ a%(ﬂﬁly movmg

nmechahi smi1s con |gure

o BB b SRR e

fromthe handl e assenbly o the spool handl
whileybeing digpessd & priend @aglﬁvfl%eﬁa PF’@QPI tgrihg hapd] %Lég 207 Hhe Bande
rotatable state. Further, a clutch lever 17 is
knobs A @hesipportediay the &nolpshafts @2 in heothtablest®e.i n a
pi vot abl e state. The clutch lever 17 is configured to
[0030 t cAdIahReR IhRGOR-th Risb dhadls DD ardhferet diite tiabugthkoles 21d
clutch nmechanism The clutch lever 17 al so serves as

fon‘ﬁe@ ﬂﬂbcfng dinBuHas 8F th%@laﬁ(ﬁlg lafth 2¢heRchef &b ﬁn@%}faﬁ% B is fixed
operation. [0039] As illustrated in FIGS

to tgei correfgng%cﬂ Hﬁ?&%}%??gff’ é(auglflhg ﬁs}#ﬁgg gﬁ%@h&gﬂgh%an d{:ﬂd a
BEEY AT SRR S S

shafts 22 are fixed to both Iongitudi nal ends of the

washena$ eredremeinz madgiaéa paindese alleys bln this cases therinagrkiiameter qfieach

knob -10 shafts 22, respectively, while being all owed
toothed velshére? Sk tleghgredan be dodghbnidentical toyorrstightiygless thhe tHerowiber
shafts 22 are fixed to the |ongitudinal ends of the

diaRRAe beHRIdRLA nd LE HRAGkHRIWing Kiob lsRafbR2 NYhdtefdR) 2ach toothed
ext end Ienghtmnse in parallel to the handl e shaft 20.

wa%?izg ?ﬂﬂ éc&?és?&rﬁlnf%lgg%r&%i 293611{11%%1&{@‘% tostlii@msﬁﬂ end of

atabesta ustrated I n

thef?fftapp%flg‘ﬂ‘ﬁg‘& PR TERGrRIR R ionat Bt R df‘)?%he b

arm 21. Each of the knob shafts 22 is fixed to the
shagls2eespondi ng t hrough hol e 21 d by caul king while a

t oot hed washer 28 and a
[0041] As illustrated in FIGS. 3 to 7, the handle arm 21 includes a non-circular hole

21e passing through the center part thereof. The non-circular hole 21 has a roughly
rectangular inner shape or a rectangular inner shape with rounded corners, and thereby
allows a pair of opposed chamfered portions 20a of the handle shaft 20 to be relatively
non-rotatably engaged therewith. The handle shaft 20 includes a pair of opposed male
threaded portions 20b on the outer periphery thercof. Each male threaded potion 20b
connects an edge of one of the chamfered portions 20a and an edge of the other of the
chamfered portions 20a. The pair of the male threaded portions 20b is partially exposed
from the handle arm 21 to the outside when being inserted into the non-circular hole 21e.

A female threaded portion 24a of a nut member 24 is firmly screwed onto the pair of the
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washer 29 are attached to the distal end thereof. Both
of the toothed washer 28 and the washer 29 are herein
made of a stainless alloy. In this case, the inner

di aneter of each toothed washer 28 is designed to be
roughly identical to or slightly Iess than the outer

mald! 'tlﬂ'??tf g é)oﬂils:hts hep Y Slcfte tﬁ Hakfie %1113?2 1 9% th@ ﬁﬁﬂf‘éjé}{b& 3000khe nut

e eLe ore, eaC t oot hed washer
t sh
mefher g ot LSRR GoniiREEo }eeé%%eﬁ?'% T —

shaft 22. Tight caulking fixation is re achlev .
outgrcheriphy lf Bt DUk D 90r[Pmm R P SRR Frargper 34 relative
FIGS. 3 to 7, the handle arm 21 includes a
to theolmndlorshaft20. Abk ectaingr 25 makidesan engegingholerSacad adhrough hole
part thereof. The non-circular hole 21 has a roughly
2500 ticangading hola 264 irehrlpe plural deatle i mngighged withn thie rmihayember 24
wi th rounded corners, and thereby allows a pair of

havRRPRPR&Yg &ﬁ@ﬂiﬁtﬁﬁ@ dTH@ﬁﬁt'rﬂé]ﬁb&Qa i9h1IdWRI ¥R @EhLagel Aith tﬁ@ teeth in

to be reI atively non-rotatably engaged therew th.
o BSRTRE FAOERAES Bt ORESE R s
o ARy ?fg%%? ﬂﬁﬁ? birnangh bl A e ?ﬁé’?%?l At the
of the chanfered portions 20a The alr of the
engaging haledSpolhe Sieugloipls 35 plews abely 28 %pb%@aertqdrtb%ﬁetnh Fhe bolt

handl e arm 21 to the outside when being inserted into
27 is hereirosorewedcintcoa retrohar fiXbtien membleed@hitachkd teetlie thnsoside ofithe
24a of a nut nmenber 24 is firnmy screwed onto the pair

han@fe &€ 1-td httaEH Be kdthiaatETonhE hirdksard0b1 .t Dhelesidtesarin ™ further
handle arm 21 to the handl e shaft 20. The nut nenber

inctaded asth?od%gﬁggﬁglt tTgC %hrﬁ@%ﬂ e 218625 in A VibRRy oﬂhﬁ non-

retal ne o the outer peri phery of

BRS8N ST LA e 2so o e

retalner 25 includes an engaging, hole 25a and a
retainey digH hp stainenibitionfrenahy gg.mféu% Raop 3 N felfaga and screw

plural teeth to be engaged with the nut nenber 24
holes 26b. The non-circular hole 26a is formed identical to the non-circular hole 21¢ of

the handle arm 21. The non-circular hole 26a communicates with the non-circular hole
21le. The screw holes 26b are disposed in two positions closer to the non-circular hole 21e.
Either of the screw holes 26b communicates with the through hole 21f of the handle arm

21 for allowing the bolt 27 to be screwed thereinto. Further, the screw holes 26b are
symmetrically disposed with respect to the non-circular hole 26a. Therefore, the bolt 27
can be screwed into either of the screw holes 26b of the retainer fixation member 26 even
if the retainer fixation member 26 is flipped or rotated at an angle of 180 degrees. In this
case, the retainer 25 is fixed to the handle arm 21 by the bolt 27 screwed into the retainer

fixation member 26. Therefore, it is possible to disperse a load to be applied in the
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havi ng a hexagonal outline. The nut nmenber 24 is

all owed to be engaged with the teeth in an any
circunferential position relative to the engagi ng hol e
25a while being prevented fromrelatively rotating
with them The through hole 25b is forned in the

ICI [ -

fixapf ot feine} 3 cofPIRY DY siHfretitticH e FMAUS 1§ QcBorty fxed
27 |s herej.n screwed into a retainer fixation nenber

to theshandletmcd -t 0 the i nner side of the handle arn121 to
attach the retainer 25 to the handle arm 21.

[0042Ind| dsalvstratedrin FIGS,3 to h éha kpadlearorlinghders @alzﬁody 2la,a
The through hole 21f is disposed in the vicinity of

contdepartion 2th,raad habnduyk poiba. 2 1Th@ht hmaoubddyHlilags 2tdched to the
comuni cates Wi th the through hole 25b of the

disthiEdndi JTeHe IR dle HREft PO tiHiR&eirf 5' pfakdntdd frarTbethtizbrel dtick tslth® handle
a non-circular hole 26a and screw holes 26b. The

shafl20: %E: II?BOCﬁF% & %I%db ﬁ} i @ﬁﬂ%ﬁ élgtgﬂ’ggét |wﬁ19th‘é tBlﬁlal direction of

non-cCircul ar

B N AT R —

di sposed n two posit | o th
perprouly elxtﬁeﬁﬁ Frobtotisa misrige o stbdrRn bR dls aet 20.

with the through hole 21 If of the handle arm 21 for
Theahhiowiody 21 his foohed By7lamondsimgpivrelwbgets é earbon preprgr3OHen

the screw holes 26b are symetrically disposed with
exaltpKPET preprep ieshoo-itt FIGLY)aITHeabavaGaurtidih2Ttefaaregamplef a

bolt 27 can be screwed into either of the screw hol es

con9ER-nchiEp B b i 8bnvek K AotREd AR THRGTond Surfae@ . the bliRr surface,

retalner fixati'on nmenbér 26 is flipped or rotated at

of tﬁqg oed)y? a180 tﬁg ?a% onlonwfulajiiheb ﬂﬁ% kn'ki))gf2§ gﬁyaa'ttga{ed The

Tt ["'e arm
scremed | o the r er fixati
ConeRNS RIS ﬁan.egarﬁﬁlggf ELeopgeyy e PERTDAS cwalseéy formed on
applied in the -12 fixation of the _retainer

the b@d‘w fage.ti ¢, shesinperotufiaee, ioh thennain bedw2 b d & H&SHQ’@C‘? qpposite to
directly fixed to the handle arm 21. [0042] As

theiffohtistrfaae edwhich Fheé3BindB krebd 23 brecttacml dheconv2y portion 21b and

i ncludes a main body 21 a, a
the concave portion 21c¢ are formed by hot pressing. The convex portion 21b and the
concave portion 21c are respectively formed in a shape roughly similar to the outline of
the main body 21a.
[0043] The main body 21a is formed by laminating plural sheets of the carbon prepreg
30 (see FIG. 9). In a laminated condition, a fiber direction of at least one of the plural
sheets of the carbon prepreg 30 is different from fiber directions of the remaining sheets of
the carbon prepreg 30. In addition, the main body 21a is formed by laminating the plural

sheets of the carbon prepreg 30 under a condition in which a fiber direction of at least one

of the plural sheets of the carbon prepreg 30 intersects with a longitudinai direction of the
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convex portion 21 b, and a concave portion 21 c. The
mai n body 21 a is attached to the distal end of the
handl e shaft 20 whil e being prevented fromrotating
relative to the handle shaft 20. The main body 21 a
extends in a direction intersecting wth the axi al

mafdl Hoﬁ9t2'1 % {/h egéon-bép}g rggﬂ.gérsfaflﬁ@f L rgtherlt Hltaﬂl%odp@rlg% fokhl&d by

mal n dl cu y or su lstantla
o T PO Pt g
oo PR A T B e S R

9). The convex portion 21b (an exanple of a

directine éxtersenting avith the laniggndinaldireohiorest the fusinbetlyoH at Hd least one of
front surface, i.e., the outer surface, of the main

the oA shdet@iof the @asboh Ppecpsey I(rica WNisheatil havinpe shaghdfilser direction.
knobs 23 are attached. The concave portion 21 c (an

Fm&i&@rmhéasmnetoﬁr%ec@w&fee%m&rmm%@g 30%s £646&Y &bth 32 (an
formed on the back surface . e i nner surface,

b A A

att ched, The convex ort 21b, and oncave
5058 a7 ey B cadl orgh ST ffpte 30 under o
portion 21b and the concave portion, 21c are
conditinndn twhieh af least areheet of the sarhpr cloBuhisyispopgd agrantaptarmest
outline of the main body 21 a. [0043] The main body
surfate af ihs chibompctplogg 3anFurtiter, ribe mhinldy i e &t formoed brbaminating the
carbon prepreg 30 (see FIG 9). In a | am nated

plufe® Bkt (Tihe @armrbgepﬁg 3eGIhHe N &ndaionl it adictone: offthd filser
plural sheets the carbon prepreg 30 is different

dlréc'ﬁgggo‘gf Hetartlbh @1%3‘1 PR p%gpg}xﬁﬁufa? g'ltﬂ@tﬁﬁ‘iﬁﬁlt dreRfion bPfe main

carbon prepreg tion mal n body 2la is
boc{j'%ggfg"&b Ii?aﬁ%@ai%nggﬁg ??I%b ﬁrb%/ham ﬁé oﬂtl%}apﬁegéro?%e carbon
I h
DrepsE 0P 90 NG O DehPt freA P gLt pfhe carbor cloth

direction of the -13 main body 21 a in a

32 ischrepled plongiteeloagitiding idimctianpfithemain bady?den body 21 a
is formed by

[0044] As illustrated in FIG. 9, the plural sheets of the carbon prepreg 30 are

specifically composed of eleven sheets of the UD sheet 31 and two sheets of the carbon
cloth 32. Each UD sheet 31 has a single fiber direction, whereas each carbon cloth 32 has
two fiber directions perpendicular to each other. Two sheets of the carbon cloth 32 are
respectively laminated on the outer surface and the inner surface of the laminated UD
sheets 31. As illustrated in FIG. 9, the eleven sheets of the UD sheet 31 are composed of
first to eleventh UD sheets 31a-31k. Specifically, the first UD sheet 31a is disposed under
a condition in which the fiber direction thereof is (linearly) parallel to the longitudinal

direction of the handle arm 21, The second UD sheet 31b is laminated on the outer
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| am nating the plural sheets of the carbon prepreg 30
under a condition in which a fiber direction of at

| east one of the plural sheets of the carbon prepreg
30 is identical to an X direction intersecting with
the longitudinal direction of the main body 21 a. At

sur%gglgg thg '}%BQ@% g%%?%?& ﬂr{(ﬁ!r a%ﬁ&cﬁ{ién ﬁ'{&ﬂé {h??ié)%?&i?&ﬁoﬁ et Yorms an

aving a sing er direction.

ur ,_at l.east ope of th | ural she f the
angl& ot s il st eRl 4B lopgBoslsire S e Rindlg fim2 Lthe
_cloth prepreg) having two_fiber directjons . .
dirgssipp éslerreinafiar relsed Knasdhe &rdireptien). pigrethigh P sheet3 licds laminated
formed by lam nating the plural sheets of the carbon
on fheammer gugreiof der firat UDoshdétt 3 lomniler aduindhioatin mhightthe fiber direction
sheet of the carbon cloth 32 is disposed as an
thefod¥ @le10BE X drecli@Sohs dnhhglas IddRtRp et rédectiuthdi®ngitudinal
the main body 2l1a is forned by |am nating the plural

dir&B8RLE tlﬁfhah@%taﬁxg rZ? ORLRFSRIEOD3P it A8 lis AnfiRRed bh 813 dufer surface

whi ch one o I ber directions of the carbon cloth

o BT A A 0 e
AL T AT T e

directions of the carbon cloth 32 is directed al ong,
diredtienlinalsp tefrftaded agihrec direstiond or prrpendionlayda yhepfibey direction of the
[0044] As illustrated in FIG 9, the plural sheets of
secbikk aschihird UIP slegetsstl b3hdale. Thap &dihfU/R ahdey 3 toisplispesedodn the inner
el even sheets of the UD sheet 31 and two sheets of the

surfRE BPhe thir®@UID drdet FRGAIMD: sdiRGIonIhat1BS fiBersdiftSliéh feROF (i.e., the
di recti on, whereas each carbon cloth 32 has two fiber

X (ﬁ%{gﬁ%@irfggﬁs @f%%ﬁ@%% liBrebOwhR ‘E&PQ‘* he the ggne(@nﬁ Fgﬁec?i%g of the

are” respectftvely ate

out er rfac nd.the i r .surface.of. th nm_nat.e :
nergly s Zhpsul e tpurt P o e e S B A s taminated

sheets of the UD sheet 31 are_ conposed_of 'fiL§$ to
on heeptarishries of fefoyrth 1D sheet 3 Bhurger jp candifion i which the figy

sheet 3la is disposed under a condition in which the
dirédtionthateafas (linparly)erallel td the (drigitwdinhl/Jirgstipm bf éic handle hgn 21.

| ongi tudinal direction of the handle arm 21. The
Thé esenth WD saée ol g Zllamirmtddooti tha tredr surfice@f it ffth UD sheet 31e
under a condition that the fiber direction thereof is (linearly) parallel to the longitudinal
direction of the handle arm 21. The eighth UD sheet 31h is laminated on the outer surface
of the sixth UD sheet 31f under a condition that the fiber direction thereof (i.e., the X
direction) forms an angle of 45 degrees with respect to the longitudinal direction of the
handle arm 21 parallel to the eighth UD sheet 31h. The ninth UD sheet 31i is laminated
on the inner surface of the seventh UD sheet 31g under a condition that the fiber direction

thereof (i.e., the X direction) forms an angle of 45 degrees with respect to the longitudinal

direction of the handle arm 21. The tenth UD sheet 31j is laminated on the outer surface
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-14 surface of the first UD sheet 31 a under a
condition that the fiber direction thereof forns an
angl e of 45 degrees with respect to the | ongitudinal
direction of the handle arm 21 (the direction is
hereinafter referred to as the X direction) The third

nat e urf ace t
of if FETA P e T PG froiivigR ot R et %fe?ﬁé e x
fiber directiagn thereof (i.e theXdlrectl?r& mi,
dxre@;ﬁogh@rr@s aq angle g gl,Séi@gre\%; yvp;h,r@g)ﬁggf) theJopgigndina 1rect10n the
| ongitudinal direction of the handle arm 21. The
harfteartn2 Isralte ¢ the Foerth YD dwetidde dhewlavieth 4D eheet 31k isclisposed
of the second UD sheet 31b under a condition that the
on fHehigier dinfgetdfeln: dihgredfshéantbumiar a aqglitorothat the fitlendieszsion
Wth respect to the longitudinal direction of the

thef:é%f1 gles 1RE R0 drbefidl) Forntl LA OBF U8 dBhrees WRA %SE&Q td thed&ngitudinal

he X’di rection) ‘or perpendlcular o the fi

dzr%liléﬁ %%lH—;e r}*ag;ﬂte ﬁgﬁﬁ 1 :}h qﬂg f&lﬂ rIE]’D Ls@eez E?& t 6 %ﬂé’ot‘ﬁ%and a

1e I'S s 5sed on th
f the third UD I i L on
sheehei 3k Hloth fosaRstenoe el hior &b@%b% ofghS tﬁécl?%gated FIG. 9,
direction) fornms an angle of -45 degrees with respect

twa sheetsof theragrhondileth32@re eampasad of a {iré carham glogh %l?rarﬁnﬂﬁ sgpond

parallel to the fourth UD sheet 31 d. The sixth UD
carbireelbthRRbf The firstrdartehedbth 8Ra islemmateelonsthe bateeswface héthe tenth
fourth UD sheet 31d under a condition in which the

UD 4161 31j Qh&&%tdoﬁﬂltﬁ)fi @i 0he bSthefibeeditdcyibnPieril Bl petentiizalar to
| ongi tudi nal direction of the handle arm 21. The

theﬁ&aﬁglglgag@ éﬁ%ﬁ #)f Eh]ehlﬁ&%ﬁ ahﬁ@ln?é Sfhe FBef MeeckiBREthereof are in a

sur et ’ 37 under a condition

.that the fi ber r eof
crigSGOSt FEAeeTh W@ﬁ@%ﬁﬁwﬂ% %°°? Godrii Gl b is dispgsd on the
arm 21. The eighth_UD sheet is |am ated P ?%
inngsface af hgcleverh W éh%qt;zilh r@ﬁ’é&@‘“@‘i thal; Apgee tse et
condition that the fiber direction thereof (i.
dirg¢tiods theoof Grperpendingilanto thedbrgiviingbdigengion @f the handle arm 21 (e,
respect to the longitudinal direction of the handle
thedib®r diteqdidhatHesdof ife ihhers@bdshindbsshas) 31h. The ninth
UD sheet 31i is lamnated on the inner surface of the

[003S) eNtiiedd} hieebr fdpsToH REBAfaBuERP HicHaAdletdhat2 1tvAigl HelHegdinafter

direction
explained with reference to the flowchart of FIG. 8.

[0046] In Step S1, a large sheet of the carbon prepreg 30 is firstly prepared as a base
material for manufacturing plural sets of the handle arms 21. In Step S2, the eleven sheets
31a-31k of the UD sheet 31 and two sheets of the carbon cloth 32 are then laminated under
a condition in which the fiber directions thereof are arranged as illustrated in FIG. 9. In
Step S3, the plural sheets of the carbon prepreg 30 are integrated through hot pressing.
Simultaneously, the convex portion 21b and the concave portion 21¢ are formed on the

center part of each prospective handle arm 21. In Step S4, two through holes 21d, a non-
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thereof (i.e., the X direction) forns an angle of 45
degrees with respect to the longitudinal direction of
the handle arm 21. The tenth UD sheet 3 I is

| am nated on the outer surface -15 of the eighth UD
sheet 31h under a condition that the fiber direction

cirdyllfe %3@21(3' ‘a th}&%hﬁoled?. 1@%‘?& PRdr foil}g&? infdacht BﬂJs?ec‘ﬁfve hémile

egrees WI res to the onglt I nal direction of

han | e ar 1 t he, f
aﬂfsﬁiﬁ i *s%f%}% cefiR0stten 1 aielbinb @ ik HPg 380 flapes of the
i nner surf ce_of the ninth UD sheet 31 | n Lo
plusal RESPsive hdle 1es 14 RIS EMEOCaSHEE eﬁ? Sg a griggling
X direction) fornms an angle of -45 degrees mnth
worke s,ge buffigsinding and hgirelgtinding, ikxeewted & ca¢h evtwuhbandllearm 21.
arm 21 parallel to the fourth UD sheet 31 d. On the
In SiefB6, hHavating worlsRdeitharfexddttal for Bachfumt-outrisindlecem A1sby applying
used for each carbon cloth 32. As illustrated in FIG

a gl%ssfy JuR cshaRltherfo. 1R BaHMORoAK 19 hbreRPe:@tEted QAR 284ndition in

irst carbon cloth 32a and a second carbon cloth

wh%ﬁ%acﬂh% }& hatal Q{Tﬁﬁ %s%hg%ﬂ%dg%a %ﬁm@g%&abqﬂuﬁwnﬁ FIG. 10.

ut'er surface
con it at o e of the fiber dir t her e
SRRt R IGR cofBEwRL 1 Bk bEapraircst P16 oS hE P arm 21
handle arm 21, i.e., the fiber directions thereof are

As jljpsated in EKp rl&sﬁle@aashwgéﬂ@rﬂp inghydesacbage Reitiondhda proffading
second carbon cloth 32b is di sposed on the inner

portion #2acad afcovérepoetiay4ht Tha Joass ipeston3tl ks frthed ima platelshaponThe
that one of the fiber directions thereof is

inn@edupfabelb b aindl@atnin 21 iscd@klidddv nizd b3k pegionan . dhelphstruding
handle arm 21 (i.e., the fiber directions thereof are

o LS BB AR ol eyt
1ns%‘$ dﬂl@‘%ﬁ%%rt %%@Tral'i E %][ W%tl tEe &zg{d‘f [ en?gleevg}%é H{% t%)!ctﬁ\/\%
d
RPN B RO SciodP? ASe T aF st §p of e Mg porton
arms 21. In Step S2, the el even sheets 3la-3 |k of
42 inglndere stabethreadechpartiond2s HBkg eovst member4d nshides o famate

are then | am nated under
threaded portion 43a on its inner periphery. The male threaded portion 42a of the

protruding portion 42 is screwed into the female threaded portion 43a. The cover member
43 is attached to the masking tool 40 while covering the surrounding of the non-circular
hole 21e. When the cover portion 43 is attached to the protruding portion 42, a contact
portion 43b of the cover portion 43 makes contact with the handle arm 21. The contact
portion 43b has an outer diameter A greater than the maximum inner diameter of the non-
circular hole 21e. Further, referring to FIGS. 10 and 11, the outer diameter A of the
contact portion 43b is designed to be greater than an outer diameter B of a contact portion

24b of the nut member 24. As illustrated in FIG. 11, the contact portion 24b of the nut

-17 -



a condition in which the fiber directions thereof are
arranged as illustrated in FIG 9. In Step S3, the
plural sheets of the carbon prepreg 30 are integrated
t hrough hot pressing. Simultaneously, the convex
portion 21b and the concave portion 21c are formed on

the , center part .of.each.pr '

molghg 2 SRS G E b ERErE T el Br R G RE T Hanatfld o
hole 21 e, and a_throu hole .21 1f are further forne

the il s BEDaE Sb e ARG, Frinporbl Gkl 2 Par of the
i ntegrated carbon prepreg 30 are cut out along the

outensudrcstfthebansie a1, pley ppiartpnadpmenntass withileg eonsgchporsipn 24b
through a cutting processing. In Step S5, a grinding

of thealt, méniger,24bwith tigr ¢ondiigmgtiam thab drercater gidnmdemyyy of the contact
executed for each cut-out handle arm21. 1In Step S6,

porflo® 8% bfife WOV dF pbtionUf3tih 86sigedGy be Grdafd tiRAGHe Sutbr dibtheter B of
handl e arm 21 gy applying "a gl ossy clear coating

t tQ,. C ' [ ' -

the p3 ol Fio (T A i, EEhSdlefhz o chRthe iEHal% blocked
attached..t skin ool 40 jllustrated in

trofpipstedarlisibofta B ot dtehEStie gt OF e e piln 2} n After words,
non-circular hole 21 e of the handlge arm21. As

even|if the prtmenber4rs aghtly fastned Ardageat!ings prorgly Aepyeridacted
base portion 41, a protruding portion 42, and a cover

with dret doated438rbofi hendle sem Boy temonalddf thecdatingeutdrial is noit gaused in the
shape. The inner surface of the handle arm21 is

pre@-&odedeed gaet Bdogusealsecdadng ntierthil is nbip epriliedtontedihe gart of the outer
portion 42 upwardly protrudes fromthe base portion

surfhte of e hﬁfuﬁE E.ﬁlg Pg,ﬁ.zéi),qgé g&i‘f‘ nfaRireSoniaBS®ith 8@ dofitadt pd#8on 24b of

non-ci rcul ar T the handl e arm 21 whil'e the

tip ther I.S . .exposed fr 1. :
thegyPernerH, Bt e b RGP 30 Pl T Thgt i by

i ncl.udes,  a ma| e threaded rtion 42a. The cover nenber
exegatefl fon pridige QL?ré?FE‘TSee'g? AF &@aleﬁe}ff%h’% ﬁnaégwﬁﬂ?%%ef hame, on

i nner periphery. The nal e threaded portion 42a of the
thepandle gt dd. portion 42 is screwed into the fenale

t hreaded portion 43 a. The cover nenber 43 is
[0047] aclrdotdudidre refasiagrig FIGH! 3 401 Whé karclbevami 2igofi the handle

surroundi ng of the non-circul ar
assembly 2 of the present exemplary embodiment includes the main body 21a, the convex
portion 21b, and the concave portion 21¢. The main body 21a is formed by laminating the
plural sheets of the carbon prepreg 30 in a direction intersecting with the handle shaft 20.
The convex portion 21b is convexly formed on the front surface, i.c., the outer surface, of
the main body 21a, i.e., the surface to which the handle knobs 23 are attached. On the
other hand, the concave portion 21¢ is concavely formed on the back surface, i.e., the
inner surface, of the main body 21a, i.c., the surface opposite to the front surface to which

the handle knobs 23 are attached. According to the handle assembly 2 of the present

exemplary embodiment, the main body 21a of the handle arm 21 is formed by laminating
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hol e 21 e. Wen the cover portion 43 is attached to
the protruding portion 42, a contact portion 43b of
the cover portion 43 nmakes contact with the handle arm
21. The contact portion 43b has an outer dianmeter A
greater than the maxi numinner di aneter of the non-

the %?ll{rgl alts BPInE cgfborﬁ;gré: %éAﬁg ;Théﬁ&tfer fHeMBnd1@ afih 6% cart ggand

e outer éont act porti 0

R i 61 1RE i Bl R I 2. o

[lustrated in FIG 11, the contact portion 24b of, the
surfpge. of {he Hakheny 23 REihe Bardli o 1 \VRHCEsHEe FRIFAY DR S1c s

when the nut menber 24 is attached to the nmale
formhd en thedaplb swifape (R0pthe tmnso sutifarg) 9f the maisbastysHlialsif ¢het kmndle arm
mask reliably a part of the outer surface of the

21.hanedtdnatehgh mddutus,of hetaint]lenm 110ca0 Gettlgtbwintitaddddn the
contact portion 24b of the nut nenber 24, with the

lonERitihd] *d‘h@&tid?ﬂh&l&éf 1hRehe? Words, HAMBER shdk 96 chiRiafidih ﬁ@h

portion 43b of the cover portion 43 is designed to be

streglg%[% %ﬁ%rhn%egt?% e&lﬁcﬁ h&ﬂ(ﬁ%ﬁf&?@f %btr%lgtéigrgcétn %e?ﬁéndlcular to the

tengiGBEHIE BRT £ hoCattearey fistandp e ! AR GF BreaFieS Fom bin
other words, even if the nut nmenmber 24 is tightly

brokemsanshdanagad cvrcid p darag fopesaqtnheythy hopdls gma @A tnag\ef?élal direction

with the coated carbon handle arm 21, renoval of the
of the handhegshadit 24, i Ralrthies amadtalonersbat is nottrbeuirgdrie bs buoed et e
part because the coating material is not applied onto

harhthearﬁﬁqﬁ ke tthewelkaswn sbiidlaaend f TH SR hande B 21 can be
i.e., the part making contact with the cont act portion

i g BT R SO g o g
oL 19, a3 e, A SRR 2n @
10038 o1 iher SmaiBen QLB e S¥l e Y B S DB R veen
the eﬁr:sot%?lld gﬁgrtnatle Ill(:llb%gleri’ellttsh ?henpae:ﬁg 0?" ?h%yotﬁe]i‘ e?nbotdlhnfen(‘is? t?l\a/.te aﬁ’e identical
to the parts of the first embodiment will be given the same reference numerals as the parts
of the first embodiment, Moreover, the descriptions of the parts of the other embodiments
that are identical to the parts of the first embodiment may be omitted for the sake of
brevity.
[0049] (a) The aforementioned exemplary embodiment has exemplified the handle
assembly 2 for a dual-bearing reel. However, application of the present invention is not

limited to this. For example, the present invention can be applied to the handle assembly 2

for a spinning reel. Further, the aforementioned exemplary embodiment has exemplified
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portion 21b, and the concave portion 21c. The main
body 2l1a is fornmed by lam nating the plural sheets of
the carbon prepreg 30 in a direction intersecting with
t he handl e shaft 20. The convex portion 21b is
convexly formed on the front surface i.e., the outer

the BT Bl b o Rbe %%Eey xpenByink i RE 250 Ak ver the
hand, the concave portl 1 c is concavel

hangledsisaitly 3aRRaRt 4 siaglo-hadle tipg having o Yé&?@%asﬁglegﬁgb 2.
mai n body 21 a, i.e., the surface opposite to the

[0050]ont () iFtfeaferementigriediexemhlarhembodimenidiss eagnplified the structure
attached. According to the handl e assenbly 2 of the

thafthe séiviex pertimd1drapd eltdb@ccarrjortiéh2] e forbed pndbilesidds of the
the handle arm?21 is forned by lamnating -18 the

hanﬁie%ﬁ‘ll 215R8BE SorRbxd- B&mraaé batioRs. SR6R Gy QeithENBe RbAV R poktiéh 21b

handl e arm 21 can be |ightweight. Further, the convex

or tﬁg %(;ﬂcgve ﬁc‘lﬁoﬁ §lé g f%e&l%ﬁb% 0355'1% e it Si?(ﬁg Haﬂ%@argﬂ ﬁp CFurther,
the @f?éersgewngi Ef%ﬁe%%?e SRS R s ﬁ?ﬂ 436G B

body 21 a of the handl e arm 21. A sectjon strength
conyeiDeTHen 31 b isfermechon tepuar surfacepiple handleasm 3 Invhagasdhe

in the longitudinal direction thereof. In other
coneavedmytierh2! chia fiatireedsinzthe iner aafaceraf tiediandlhiagh 21 s thoseyerhthe
in the axial direction of the handle shaft 20, i.e.,

conti® sHrfi®CL 1 OMaPBE Remed ohltiRy odter dubce bRthghinddé aﬂfkﬁﬁllﬂvﬂlereas the
arm 21. Consequently, the handle arm 21 can be

conIQ E&Iﬁ%)ﬁ 91 EIQJ He&hidged & tﬁg SiheR B rAR TRARGBYR AW 12

orce a ts on the handle arm 21 in the axi al

recti shaf t 2 [
[Oﬂggnb el( )0[51 ﬂp‘ foFegbe&g gfexe ? cin e m% % I%l?{ ]i;]lu&l Eﬁ e%’l of the
arm 21 unlike the II-knomn handl e ar Therefore,
carbareDTRERAE % atey b P 3?0%%'% SRt method s not
achi eves a | uxurious-I|ooking design for the handle arm
necessarityTlisgRedxEveL ERYheEMBOiigNeEripss pDba gfrbon pespreg 30 are not
enbodi nents will now be explained. In view of the
necgssatilydimitsd foehovean the aforementioned exemplary embodiment, including e.g.,

types of the carbon prepreg 30, the number of laminated sheets of the carbon prepreg 30,
and the fiber directions of the sheets of the carbon prepreg 30.

[0052] (d) In the aforementioned exemplary embodiment, the pair of the chamfered
portions 20a of the handle shaft 20 is engaged with both of the non-circular hole 21¢ of the
handle arm 21 and the non-circular hole 26a of the retainer fixation member 26. As
iflustrated in FIG. 12, however, the pair of the chamfered portions 20a of the handle shaft
20 may be engaged only with the non-circular hole 26a of the retainer fixation member 26.
In this case, the handle arm 21 includes a circular hole 21g in the center part thereof,

instead of the non-circular hole 21e of the aforementioned exemplary embodiment. The
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the first and alternate enbodi nents, the parts of the
ot her enbodi nents that are identical to the parts of
the first enbodiment will be given the sane reference
nunerals as the parts of the first enbodi nent.
Moreover, the descriptions of the parts of the other

o DSRS0 B B B
oo horbST0E T PSRRI GO gpond

a_dual - bearing reel. However, application of the o
andofixeslhetweamibpratainer 25 angtthe refainer dexation mgmber Fppnder a condition in

exanpl e, the present invention can be applied to the
whivhfollirebodts 8@ mtd scr@vediiato the sqrainer fivgptior elemifen 26 hepyglt the retainer
af orenenti oned exenpl ary enbodi nent has exenplified

25.- h9hishasd) aitdladr FIbeainferdd @brtiond QUHbEthb dAAl1E skafPEO is engaged
havi ng two handl e knobs 23. However, the handle

L I TR P ey et o ok o
weEFE it TR B AR 0, B b v
S ER ST RSO I

convex portion 21b or the concave portion 21c naybe
chahgesxfdthowelbkingwoneels byl designingtheidgavagter ofithe quulaﬂmo{d%lrg,of the
the af orenenti oned exenpl ary enbodi nent has
harelkespl 21 oftle presértugemplRry embddimbnitbde grentarekanyhe tiaateter of the
21b is fornmed on the outer surface of the handle arm

nor?éiréﬁ?z?r%?éﬂélﬁfth@%ﬁ%@wﬁ%élé.On 21c is formed on the
i nner surface of the handle arm 21. However, the

[003%3 ¢ a\cl(g lgl?fl% h@%@%&%n@gxe%iwcﬁgdﬂﬂe& Nfe OHb&I prepreg 30is

fa e arm eas t’he conv
ortion 21b be fqrmed on the inner. surface t he

use} i ERarFE o8 Preptis HON P PReR el 05 S e oor eRStmple,

exenpl ary enbodi nent, the plural sheets of the _carbon
prepregi otheBtyPss suqhaayigss BEEPESE angtiibsr ppresgnay-prnsedr . a

| am nati on nethod is not

GENERAL INTERPRETATION OF TERMS

[0054] In understanding the scope of the present invention, the term “comprising” and
its derivatives, as used herein, are intended to be open ended terms that specify the
presence of the stated features, elements, components, groups, integers, and/or steps, but
do not exclude the presence of other unstated features, elements, components, groups,

integers, and/or steps. The foregoing also applies to words having similar meanings such

as the terms, "including,” "having," and their derivatives. Also, the terms “part,”

k19 2% &L

“section,” “portion,” “member,” or “element” when used in the singular can have the dual
meaning of a single part or a plurality of parts. As used herein to describe the present

invention, the following directional terms “forward, rearward, above, downward, vertical,

-21-



necessarily Iimted to this. Further, configurations
of the carbon prepreg 30 are not necessarily |limted
to those in the aforenenti oned exenpl ary enbodi nment,
including e.g., types of the carbon prepreg 30, the
nunber of |am nated sheets of the carbon prepreg 30,

hortfddtd R1dw baﬁfl 61%%@%&%” Qé eﬂfa tﬁ@les%‘lﬁmoélréc Endt &R efer to

prepreeg 30 forement i oned exenp ary
d t 20
NCE TR T T t%ﬁﬁ i PO 800 e

non-circul gr hole 21 e qf the le ar 1 and t he
Prefih inyepiien ﬁwu[bobeemmre@fi ¢ ﬁféverf@t ﬁ%@}g el

26. As illustrated in FIG 12, however, the pair of
handieassérablyes adrmaltuseds Fizoly.dermsf deared|sechsisatsubstantialuy

be engaged only with the non-circul ar hole 26a of the
“aboat, aamitapptokithatoly” me ofs@rhe2édn mehn atrédssnabdsamourh@f Hewigticn of the

arm 21 includes a circular hole 21 g in the center

moB el térﬁ%u%ﬁfthat the/\HdGaeh19b nb&eglﬁﬁemyrcwh@a hole 2I e

of the aforenentioned exenpl ary enbodi nent. The -20

[00%5{ cu l\@fnl@ Ilt'lg sglga% ?ﬁ&bgdzg{e %@% b%necﬂl%%n b q@lﬁ]sntgﬁethe Hresent

di ame rof t ere

. of t handl e s urt her e handle grm 21
Vet eSO o8 SR o Ao gF%ﬁlﬁ@PS% ytous
the retainer fixation nmenber 26 under a_condition in
chapgescandrraedifipasions caybemadehereinarithont denapiang femithrgcope of the
fixation nmenber 26 through the retainer 25. In this
inventsm, astdefingdinrthe ippended tlaimise rfagthpondre ahe f@Ogoing desesptions of
handl e shaft 20 is engaged only with the non-circul ar

thealtRdghétPicchbiieng ©tthé E@Eerft incahtiON adi®adePr illustration only, and
Therefore, the well-known reels are allowed to

v,
notﬁéﬂgl@ 'fsg%ozse@ &N ﬂﬂﬁﬁ@hﬁfr@ﬁﬁt&oﬁ% rgegi%e% %l‘ﬁzgnggrgfseg Ela?rﬁs and their
ex | ary enbodi nent wi thout any design changes of
eql?Yfﬁgﬁ%ll-knom reel s by designing the dianeter of the
circular hole 21 g of the handle arm 21 of the
present exenplary enbodi nent to be greater than the
di aneter of the non-circular hole 21 e of the
wel | - known reels.

2.



[0053] (e) In the aforenenti oned exenpl ary enbodi nent,

the carbon prepreg 30 is wused as an exanpl e of

prepreg. However, prepreg is not limted to this. For

exanpl e, prepreg of other types such as gl ass prepreg

and fiber prepreg may be used. GENERAL | NTERPRETATI ON

OF TERMS [0054] In understanding the scope of the

present invention, the term"conprising” and its

i Y . used herein, are intended to be open

W}g&ﬁéé%lﬁﬂ:ﬂ]? ﬂét specify the presence of the stated

features, elements, conponents, groups,. integers,

andlor sAdiskinggael hagdle gsrembly pitagied e diptakandcef adfandle shaft of

ot her unstated features, elenents, conponents, groups,
aﬁmmnggﬂihxammﬂﬁmnddee@sacﬁhpﬁﬁngegoing al so applies to

wor ds having simlar neanings such as the terns,

"I nghadilegm reldtddiyn@n-roaitably bgichedifrd distal steisof A Bandle shaft;

the terns "part, ‘section," "portion," "menber," or

el LRIy s }lfamﬁaed@& eﬁd“oﬁtﬁ@h%di&hi‘n@&h&ﬁ{bb%ﬁﬁ dis sseﬁ;télextend in

meani ng o single part or a plurality of par
er, esgri be the present invention, the
pm%@ﬁq%&}%gngﬁfggff%ﬁal terns "formard rearmard, above,
down verti cal 21 h r el o nd
£ ank puenahspared s Yo PrvapbRBRYS tfp handle

terms refer to those dlrections of a fishing reel.
armpccordi ngly, these ternms, as utilized to describe the
present invention should be interpreted relative to a
fi shihe@gandlebrmiidwiing fi shing reel handl e assenbly as
normal |y used. Finally, terns of degree such as

"subst ant i ahnbih body cRR@ding su&ﬂ@hﬂaﬁ? REREhdIBLIE! % andikidl A6ection
herei n nean a reaSonabl e anbunt o deV|at|on of the

dified t
A e e

enbodi nent s haﬁﬁﬁqgeg chosen 0 |IIustrate t he present
i nvention, it CFS REP to those skilled in the
art fron1th|s dlsclosure that various changes and

modi fi cat i HPRIVERTCHRCANG BRIIQR CARYFXY PHOUE2EbpRFNFhgn at least

fromthe scope of the
either a front surface of the main body or a back surface of the main

body, the front surface allowing the handle knob to be attached

thereto, the back surface disposed opposite to the front surface.
2. The fishing reel handle assembly according to claim 1, wherein
the main body is formed by laminating the plurality of sheets of prepreg under a
condition in which at least one of the plurality of sheets of prepreg has a fiber direction

different from fiber directions of remaining sheets of prepreg.

3. The fishing reel handle assembly according to claim 1, wherein
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invention as defined in the appended cl ai ns.
Furthernore, the foregoing descriptions of the
enbodi ments according to the present invention are
provided for illustration only, and not for the
purpose of limting the invention as defined by the
ap : .

LA RR T o TR ekl BE M SRR shecy P v ndee
t.q. a.distal_end. of |.e. shafit of fishing.reel .
contfic} i S5 e FFREkRT o rerRl pReici i pbffrcction
.. relatively non-rotatably attached ,tqQ a distal en f )
intqrereting Hepe lg%W}nﬂgﬁl&%@ng tmsinpegy fis hon-BraSERCfidashion.

handl e arm the knob shaft di sposed to extend in

paral l el to the handl e shaft; and a handl e knob

supported by the knob shaft to be rotatable relative

to the himgfighingres) hanik d3semibig aacomling ¢d cidinn @, wherainn

body extendi ng substantially perpendicular to an axia

di r egliéRNonef theSluldBebLshebd bt préph 1ISBIUD BIrdyhd Vi B single

by lamnating a plurality of sheets of prepreg, and a

: - concave portion convexly or concavely forned

ﬁb%%ﬁégﬁﬁgast either a front surface of the main body

or a back surface of the main body, the front surface

allowi ng the handl e knob to be attached thereto, the

back_ surface di sposed opposite to the front surface.

2. The fTanhvhng wel handlerseerahly apgarding s elaiam Agvbgred ai m

1, wherein the main body is forned by | am nating the

pl uatdedst gneodf thtplatality bf sheetsrof graprepais aaloth prepreg having two fiber

directions perpendicular to each other, and
the main body is formed by laminating the plurality of sheets of prepreg under a
condition in which one of the fiber directions of the cloth prepreg is parallel to a

longitudinal direction of the main body.

6.  The fishing reel handle assembly according to claim 1, wherein

at least one of the plurality of sheets of prepreg is a cloth prepreg having two
fiber directions perpendicular to each other, and

the main body is formed by laminating the plurality of sheets of prepreg under a
condition such that the cloth prepreg is positioned as an outermost surface of the main

body.

7. The fishing reel handle assembly according to claim 1, wherein
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condition in which at |east one of the plurality of
sheets of prepreg has a fiber direction different
fromfiber directions of remaining sheets of prepreg.
3. The fishing reel handl e assenbly according to claim
1, wherein -23 the main body is fornmed by |am nating
t h I L t
i n R epade PR, QpRle o (IFEP (R Dhi Rt
has fiber direction intersecting with a

su a8?‘18f‘$%69%¥’ % rection of the main body in a
non- per pendi cul ar fashion. 4. The fishing reel handle
assenbly according to claim 2, wherein at |east one of
the plurality of sheets of prepreg is a UD sheet
havithg alks fishling refl hpodledissamhly epcording Thelaim $whgicineel
handl e assenbly according to claim1, wherein at |east
one thé chhexplcon@lve pyrtiovh is b eedcavepopior pov@vely farnaddadna back
prepreg having two fiber directions perpendicular to

surfae6 Bf @khefin ba}d the nmain body is forned by |am nating
the plurality 'of sheets of prepreg under a condition
in which one of the fiber directions of the cloth
prepreg is parallel to a |ongitudinal direction of

t he  mai 6. The fis reel .handl e. a

necdr i B S insier] Rl B B Sralg o B i F%s%

plurality of sheets of prepreg is a cloth pre

haviha gomveso-cphesye partioads fasmed je p shangirevghdy siny aéHbfﬂl outline of

other, and the main body is fornmed by |lamnating the
1hemhﬂmhb¢my of sheets of prepreg under a condition such

that the cloth prepreg is positioned as an out er nost

surface of the main body. 7. The fishing reel handle

assenbly according to claim1, wherein

10. The fishing reel handle assembly according to claim 9, wherein

the convexo-concave portion is formed by hot pressing.

11. The fishing reel handle assembly according to claim 1, wherein

the prepreg is carbon prepreg.

12. A fishing reel comprising:
a handle shaft having proximal and distal ends; and
a fishing reel handle assembly attached to the distal end of a handle shaft of a
fishing reel in a non-rotatable state, the fishing reel handle assembly having
a handle arm relatively non-rotatably attached to a distal end of the handie

shaft,
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-24 the convexo-concave portion is a convex portion
convexly fornmed on a front surface of the nmain body.
8. The fishing reel handle assenbly according to claim
1, wherein the convexo-concave portion is a concave
portion concavely forned on a back surface of the

mai n b%ob%haf[ &ed t>HH & Jre hﬁgﬁﬁdﬁ{rﬁ, BRIAGIB sHaft disposed to

accor di ng to claim1, ereln the convexo-concave

portion is_forned j ape ro I imlar to an

out i ne ofeXt?rfgrﬁngﬁﬂeﬁ%ﬁg‘? HTéﬁe #%E[ %rfdihi ng reel handl e
assenbly accaording to c¢laim9, wherei t he )
convexd %ﬂf@é@@bﬁapw@ﬁ byghe %@qbe%la%;}o E%fotﬁfﬁ@g sslagve tp fhe
The fishing reel handl e assenbly according to claim1,
wherein theedjraspyxeg i s carbon prepreg. 12. A fishing
reel conprising: a handle shaft having proxi mal and

di st al thedssdlamen mchudiaty ng reel handl e assenbly
attached to the distal end of a handle shaft of a

fishing r e@haﬁfbc%g%ﬁ&nﬂﬁ%@h@@hﬁiaﬁ& ?El%en&ibﬁalf oAl AReh] direction
reel handl e assenbly having a handle armrel atively

oot 831 s g 554yl s

arm the knob E af t gis osed(to extend in parallel to
the handl e sh¥f{CCEAEPEPIFENH% knob supported by the

knob shaft to be rotatable relative to the
a convexo-concave portion convexly or concavely formed on at least

either a front surface of the main body or a back surface of the main
body, the front surface allowing the handle knob to be attached

thereto, the back surface disposed opposite to the front surface.

13. The fishing reel according to claim 12, wherein
the main body is formed by laminating the plurality of sheets of prepreg under a
condition in which at least one of the plurality of sheets of prepreg has a fiber direction

different from fiber directions of remaining sheets of prepreg.

14.  The fishing reel according to claim 12, wherein

the main body is formed by laminating the plurality of sheets of prepreg under a
condition in which at least one of the plurality of sheets of prepreg has a fiber direction
intersecting with a longitudinal direction of the main body in a non-perpendicular fashion.

15. The fishing reel according to claim 13, wherein
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handl e arm the handle armincluding a nmai n body

ext endi ng substantially perpendicular to an axi al

direction of the handle shaft, the main body forned

by lam nating a plurality of sheets of prepreg, and a

convexo-concave portion convexly or concavely forned

on aht (bRRShe oftht PRialRy bt H¥etsDEhtERE: Rfa WD 8hERKANVIROF ¥ingle

or a back surface of ¥he mai n “body, the front surface

- OW: t he handl e knob to be attached thereto, the

ﬁb%Jac!:l e\é%%}?f ace di sposed opposite to the front surface.

13. The fishing reel according to claim12, wherein

the main body is formed by lamnating the plurality of

sheets of prepreg under _a condition in which at |east

one &f. t Abe prlipareel gecording weelaimot2, ptheprieg has a fi ber

direction different fromfiber directions of

r emafi leash gns bietht plunlitp o€ phicety. of eprdhis af dlsthipnepregledving two fiber

according to claim 12, wherein the main body is forned

dirBtion@pérpadditidarttbRa¢H othed, hbd of sheets of prepreg under
a condition in which at |east one of the plurality of

sh ee{hg r{ﬁgn BB@)Pfgi yalafﬂlilk)ﬁiﬁlgg]%é' @ﬁ%ﬁi&g?fnéh}%%g??ﬁ%bgeﬁgmder a

with ngl t'udi nal di‘rection

nen- per pendi cul shj.on.. 15 . Th i shing.reel
colgRBRPRTRY e he g HifiRionor o el Bl Siel g o

the plurality of sheets of prepreg is a UD sheet
longryding diregtioppithe magbbodyi rection. 16. The fishing reel

according to claim12, wherein at |east one of the

plurality of sheets of prepreg is a cloth prepreg

having two fi ber

17. The fishing reel according to claim 12, wherein

at 1east one of the plurality of sheets of prepreg is a cloth prepreg having two
fiber directions perpendicular to each other, and

the main body is formed by laminating the plurality of sheets of prepreg under a
condition such that the cloth prepreg is positioned as an outermost surface of the main

body.

18.  The fishing reel according to claim 12, wherein
the convexo-concave portion is a convex portion convexly formed on a front

surface of the main body.
19. The fishing reel according to claim 12, wherein

the convexo-concave portion is a concave portion concavely formed on a back

surface of the main body.
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di rections perpendicular to each other, and the main
body is fornmed by lamnating the plurality of sheets
of prepreg under a condition in which one of the
fiber directions of the cloth prepreg is parallel to a
| ongi tudi nal direction of the main body. 17. The
fishing reel according to claim 12, wherein at | east
one of the plurality of sheets of prepreg is a cloth

prepkeg havi two, fiber directiaons perpendicular to
eacﬁaoth ?ﬁ@ﬁagFﬁ%wﬁﬁFﬁn%gﬂﬁmPkLﬂ@Fwﬁa by |ami nating
the plurality of sheets, of prepreg under,.a condition,
suc FietaeayexonRonerwLneTinTLis feigngddn g s8ans teHgh]y égmg%ﬁ to an outline of
out ernost surface of the main body. 18. The fishing

therreah badgording to claim 12, wherein the
convexo-concave portion is a convex portion convexly
formed on a front surface of the main body. 19. The
fishing reel according to claim 12, wherein the
convexo-concave portion is a concave portion concavely
formed on a back surface of the main body. -27 20.
The fishing reel according to claiml1, wherein the
convexo-concave portion is fornmed in a shape roughly
simlar to an outline of the main body. -28
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