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BACKGROUND OF THE INVENTION

Field of the Invention
[0002] The present invention refates to a handle arm mounting structure for a fishing
reel having a handle arm configured to be mounted with a screw-threaded member to a
handle shaft having a non-circular section formed at onc end.
Background Information
[0003] There are fishing reels, e.g., spinning reels and dual-bearing reels, in which a
handle arm is fastened to a handle shaft with a screw-threaded member, such asanut or a
bolt. In a conventional handle anm mounting structure {(e.g., the structure disclosed in
Japanese Laid-open Patent Publication No. 2004-236571), a tip end portion of the handle
shaft is machined to form a non-circular section having a cross-sectional shape including
parallel line segments joined at both ends by circular arcs, and a non-circular hole
configured to engage with the non-circular section of the handle shaft is formed in the
handle arm. The handle arm is fastened to the handle shaft with a screw-threaded member,
i6004] In the conventional handle arm mounting structure mentioned above, the non-
circular section of the handle shaft can be formed with good precision using a machining
method, but it is difficult to machine the non-circular hole in a highly precise manner
while avoiding a high manufacturing cost. Consequently, a gap tends to exist between the

non-circular hole of the handle arm and the non-circular section of the handle shaft.



100031There are fishing reels, e.g., spinning reels
and dual -bearing reels, in which a handle armis
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section and at least one engaging protrusion and is configured to be mounted on the handle
shaft such that it can move or be securely mounted in an axial direction relative to the
handle arm. The circular disk-like section has a second non-circular hole configured to
engage with the non-circular section. The engaging protrusion is arranged to protrude
toward the first non-circular hole from a periphery of the second non-circular hole. The
engaging protrusion has an inside surface arranged and configured to engage with the non-
circular section. Further, an outside surface of the at least one engaging protrusion has a
first tapered surface that is configured to taper so as to be narrower at and to narrow
toward a distal tip end, and is arranged to engage with the first non-circular hole. The

washer member can be a synthetic resin member or another suitable material.



structure for a fishing reel that can reduce the
anount of | ooseness of the handle aim [0007] A handl e
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[0010]In a handl e arm nmounting structure for a fishing
reel according to another aspect, the handle arm al so
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transverse cross-sectional shape having two third line segments arranged and configured to
engage with the two first line segments of the non-circular section of the handle shaft and
two second circular arcs arranged and configured to engage with the two first circular arcs
of the non-circular section of the handle shafi. Also, the engaging protrusion is formed on
at least onc of the portions where the two third line segments are formed. With this aspect,
since the first tapered surface is formed on a linear portion, looseness of the handle arm
can be suppressed in a highly precise manner.

[0014] In a handle arm mounting structure for a fishing reel according to still another
aspect, the second non-circular hole of the washer member has a generally elliptical

transverse cross-sectional shape having two third line segments arranged and configured to
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aspect, the fishing reel is a spinning reel and the
handl e arm nounting structure further includes a shaft
collar having a bottom section and a cylindrica
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movement of the shaft collar in an inward direction, the washer member arranged between
the shaft collar and the fastening section can be moved relative to the handle arm.

[0020] In a handle arm mounting structure for a fishing reel according to still another
aspect, a spring member is arranged between the first annular protrusion and an inside
surface of the bottom section. With this aspect, the spring member is compressed when the

screw-threaded member is tightened such that the washer member and the bottom section
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aspect, a spring nenber is arranged between the first
annul ar protrusion and an inside surface of the bottom
section. Wth this aspect, the spring nenber is
conpressed when the screwthreaded nenber is tightened
such that the washer nmenber and the bottom section of
the shaft collar are pinched between the first annul ar
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surface of the engaging protrusion is configured to
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Thus, when the screwthreaded nmenber is installed and
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reduced. [0023] These and ot her objects, features,

appectisy, aAnd, atknaht agesitodadehmepbase hstalled and tightened, the

engaging protrusion of the washer member can enter a gap between the non-circular
section of the handle shaft and the first non-circular hole of the handle arm and fill the gap.
As a result, looseness of the handle arm caused by the gap can be reduced.
[0023] These and other objects, features, aspects, and advantages of the present
invention will become apparent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed drawings, discloses a preferred
embodiment of the present invention,

BRIEF DESCRIPTION OF THE DRAWINGS
[0024] Referring now to the attached drawings which form a part of this original

disclosure:



invention will becone apparent to those skilled in the
art fromthe follow ng detail ed description, which,
taken in conjunction with the annexed draw ngs,

di scl oses a preferred enbodi nent of the present
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[ 0024] Referring now to the attached draw ngs which

form apip@tl i0f siidé1svaabhd WM of disSiGhiaS WePin accordance Wit L gt
| is a side elevations' view of a spinning reel in

ageesdange Wth a first enbodinment; Figure 2 is a
vertical cross-sectional view of the same; Figure 3 is
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Fi gure Figure 4 i's an expl oded perspéective view of
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ass enb[héure 4 is an exploded perspective view of a handle assembly of the spinning reel;
Figure 5 is a cross-sectional view showing parts of the handle assembly;
Figure 6 is a frontal view showing a fastening section of a handle arm of the handle
assembly;
Figure 7 is a frontal view of a washer member of the handle assembly;,
Figure 8 is an exploded perspective view of a handle assembly according to a
second embodiment corresponding to Figure 4.
Figure 9 is a cross-sectional view of the handle assembly of the second
embodiment corresponding to Figure 5.
Figure 10 is a frontal view a fastening section of the second embodiment
corresponding to Figure 6.
Figure 11 is & frontal view of a washer member of the second embodiment
corresponding to Figure 7.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
{0025] Selected embodiments of the present invention will now be explained with
reference to the drawings. It will be apparent to those skilled in the art from this
disclosure that the following descriptions of the embodiments of the present invention are

provided for illustration only and not for the purpose of Himiting the invention as defined

by the appended claims and their equivalents.



Figure 6 is a frontal view show ng a fastening section
of a handle armof the handle assenbly; Figure 7 is a
frontal view of a washer nmenber of the handle

assenbl y; Figure 8 is an expl oded perspective
view of a handl e assenbly according to a second

enbodi nent corresponding to Figure 4. Figure 9 is a
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serves to wind the fishing line onto the spool 4. The spool 4 is configured for the fishing
line to be wound onto an outer circumferential surface thereof and is arranged on 2
frontward portion of the rotor 3 such that it can move freely back and forth.
[0027]  The reel unit 2 has a reel body 2a having an opening 2¢ in a left side portion of
the reel body 2a, a T-shaped rod attachment leg 2b formed integrally with the reel body 2a
and configured to extend from the reel body 2a diagonally upward and frontward, and a lid
member 2d for covering the opening 2¢ of the reel body 2a. The reel body 2a has an
internal space in which are provided a rotor driving mechanism 5 and an oscillating
mechanism 6, The rotor driving mechanism 5 rotates the rotor 3 in conjunction with
rotation of the handie assembly 1. The oscillating mechanism 6 moves the spool 4 back
and forth to wind uniformly the fishing line around the spool 4.
[0028] A cylindrical boss section 17a is formed on a right side face of the reel body 2a.
The boss section 17a is configured to extend outward with respect to the reel body 2a in
order to house a bearing 16a that supports a right end of a master gear shaft 10. A boss
section 17b is formed on the lid member 2d. The shape of the boss section 17b is
substantially symmetrical to the boss section 17a about a line of symmetry. The boss
section 17b is configured to extend outward with respect to the lid member 2d in order to
house a bearing 16b that supports a left end of the master gear shaft 10, The boss section

on the side where the handle assembly 1 is not mounted (i.e., the left-hand boss section



reference to the drawings. It will be apparent to
those skilled in the art fromthis disclosure that the
foll owi ng descriptions of the enbodi nents of the
present invention are provided for illustration only
and not for the purpose of limting the invention as
defined by the appended claims and their equivalents.
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spinning reel configdured to be nmounted to a fishing
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splnnlng ree as a e assenbly 1, a reel unit 2,
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struc e roto IS rotatably supporte on a
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leg 2b formed integrally with the reel body 2a and

c¥nfiPHured to extend fromthe reel body 2a di agonal |y

upward and frontward, and a |id nenber 2d for covering
@“%ﬁ%ﬁ?%@n%%céﬂwﬁﬁ@dPéﬁﬁmﬁ@Hy 2a. The reel body 2a

has an internal space in [ are provided a

103G bR BT apdhaMIGSER ROl HG OGN ﬁp Betachab

The rotor driving nechanism5 rotates the rotor

cattgebercteitiprmastar woar ghaft 1 Ghwhinh is peovidsd an & meslesmsl yl)lwﬁh a serew

The oscillating mechanism 6 noves the spool 4 back and

f dreaded epnppatign Uiticthendit gssemblyflicgh bagopptadoneitighend ¢féhe master

spool 4, [0028] A cylindrical boss section 17a is

f geamslthfiohd in adoghancewideart anglersforaferenceand fiphiugmedod Fa&igures |

boss section | 7a is configured to extend outward wth

r esheethandle bssemblydl is bodytc@ an the rightiade vieenthensel kpdy 2 is viewed

bearing 16a that supports a right end of a master gear

s frafitthd @ar, Butthois 8lse @odsibdnto Iidnnied thedrandld agnemblyel ¢ @e lefl side. As

menber 2d. The shape of the boss section 17b is

ssostnanFigatd 4/ fisymmele nisemblyt lointloédeskidmsdls slodfi Birhaling a base end

about a line of symmetry. The boss section 17b is

c ooiffiggietl @dlcdnfe®@Xd @B chastdf yar chawi I0hwitlesgeent thtadéh@nhédtion, a

menber 2d in order to house a bearing 16b that

SHARW 4% 28 dbefifurend veffastdned mestieéndafaie mhdlt that024, dinEhandle

boss section on the side where the handle assenbly |

| Brighols oRtBLyeMHadicd @ both Bedsl FhicHaamd «BO3s. section
[0030] The handle shaft 24 is a shaft member can be made of, for example, a stainless
steel or other ferrous metal. As shown in Figures 4 and 5, an internally threaded section
24a for fastening the handle arm 25 is formed in an end opposite the base end of the

handle shaft 24. A non-circular section 24b and a first annular protrusion 24¢ are formed
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17b when the handle assenbly 1 is nmounted on the right
side as shown in Figure 2) is covered with a cap
menber 19. The cap nmenber 19 is a nmenber having the
formof a bottoned cylinder. The outside of the cap
menber 19 has the shape of a truncated cone. The cap
menber 19 has an externally t hreaded section 19a

;Q{yg@eﬂt {3 réa&notﬁ@?% %‘F’@g} Cfgrgﬁgxsféfeﬁﬁﬁl L R HRGRd %m&%e base

e external ectio 19a IS con I'gur ed

B N0 LI BTSSR A o
b igﬁlg(g% rseciagn /ﬂﬁg | nsrllegzglyt ptl%@ §°S§§?C~,° 10@088%9113,\1 two parallel

sect

15559 fﬁ%%%?gﬁi‘?q J?)ﬁ%ﬁﬁﬂrggi%ﬁﬁ BY gy ARl hﬁsfﬁigéﬁélfid
LOARTE a8 R B S B sURBE oA G Rkt

gear shaft ( ch s OVIded on a nBst :
S E O Seelli i B GRIO8 SRRSO (e RIS B st 10

1 can be nounted on ejither end of the ster
SRERFOVIion (o6 Sk e S g Pepeatd grs e destisgioa Adh is
fishing nmethod. In Figures 1 to 3, the handle assenbl

1Poyided adincest ©rihe $seondicgiemally ducadpesechion2dee dhe B@Wf%nﬁ ?é/
viewed fromthe rear, but it is also possible t

mivieadedisectien i fos cagamipta et haed fracad aped wheadbe 12@(“6 assembly
shown in Figure 4, the handle assenbly 1 includes a
hasdfestensi 46 the 2ightwidd of ghareamis 2e Flee e o tarmsdly thycaded section 24g
connect to the master gear shaft 10 with a screw
t b Badetndoniedthingng thacad asedl whearthe BB dicafeinglir leid fastenpéto the
fastened to a tip end of the handle shaft 24, and

hbefickide ofjthiepsel 26it 2oTlat sabing santlaghetdision Mbisrosfiggedind dnanged
handl e arm 25. [00301The handl e shaft 24 is a shaft

merhelat daan bentavhatecrsif face afithcamasnglgesr sbafst Giwhdnebshaidaissembly 1
or other ferrous netal. As shown in Figures 4 and 5,

ais thgrdred fadhk yeet i dtd scead aonla? 4aotfucion Réstsennmgd tpweed apart
handle arm 25 is forned in an end opposite the base

entmahe fiRtaMandpetrafial 24c2dnd the patiot bf thehaidleshefl RohetRéin the
and a first annular protrusion 24c are forned

adjsagentar b@ueach 284 HarhORcall Sxtier pafrudn BNt enghkt inadiameter
portion of the end opposite the base end of the handle

shah thoddof Aer RS bthELAMICEHSE 24Nt @hdul EREMBESBat the handedness
cross-sectional view, the non-circul ar section 24b has

aoH8e %@dkys&lléxis@hzﬁ %I paftf RSShisIehkl AR caphaR& hayi ng
two parallel first Iine segments 24d joined at both

ens2 Py tf’l‘i@hﬁdd‘[e% m025r1§ Bl Rhedtb G 198l shAOBLIAS 2 SRR LRI 35

Figures 4 and 5, first externally threaded section

Zé&alﬁfﬂg ofa screw-threaded member) installed into the internally threaded section 24a of
the handle shaft 24. The fastening bolt 35 can be made of, for example, a stainless steel or
other ferrous metal. The fastening bolt 35 is a flat head countersunk bolt. The head

section 35a of the fastening bolt 35 has a tool engaging section 35b having a socket recess

or groove configured to engage with a TORX ™, a hex (Allen), a flat head, or a Phillips
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second externally threaded section 24g configured to
screw into the master gear shaft 10 are provided on

t he base end of the handl e shaft 24. A second annul ar
protrusion 24h is provided adjacent to the second
externally threaded section 24g. The first externally
t hreaded section 24f is, for exanple, a right-handed

t Wp@ @gvéﬁﬁdhi‘é\'eﬁﬁoduﬁi@nt hﬁf@i{lﬁma%g Kyt decdsSisfuastl.engitidleoportion

thé right side of the reel unit 2. The second

eXf Bk RAHdl Fark 58 AH8EN RIGE tHe A HPHhatiD4 h@ the®URIPAE: 2Fextends in
| eft - handed thread used when the handl e assenbly 1 is

fasd ﬁg}%gte cbitis b&hdto %it&?ec@rf cénth? aki8 8t the 'ﬂbﬂdl@shaﬁ_ be Thus, the

Seco annul ar protru5|on IS conflgure and

apL L RANORLFHE D, @etefrgkaﬁm &ge& At 0ugPtaupce of the

naster gear” sh e handl e assenbly lis

p :ﬁjﬂgd he Bétﬁ?e I50ls M4 gdc oy éﬁﬁ% ?ﬁgﬁ’ésﬁlfn alloy member

i on 'S arrange spaced a mthe first

angul A B p&ggwﬁtgégﬁ e B35 L0 Rl 1 gl e

annu ru3|on c and

aPRRLER ﬂréﬁsr@%‘%%%sg aérl g ﬁﬂéfé’”% E"P‘FS*%?&‘?E bt o Dingerscor the
|
e dﬁ#@%&é?@?@?ﬁﬂ&@%ﬁﬁ ?ﬁetapé?ftr*%rtgﬁx IR aﬂm%riﬁer i st non-

can

t Birq ]gv frsgg *h%iF Opaéﬁrlls\??%?agf?rg | n(?.r&miz)tsli tpa at%gt oW?he first non-

(exanpl e, of a screw-threaded ne nstal | ed .|
{ REY i palerts PP Tpyed Aty eGPPSR © ngﬁrg f%?FWtI}f%eSﬁﬂ%?ﬂ&P%H% first nop-
shaft 24, The fastening bolt 35

e REFHAT @0Te 256 fSoRTiued loLpgage ngp- SN “f@r*ﬁ%e@ ‘i‘r’ét“éf Sec‘r‘?rbz“b
fastening bolt 35 is a flat head counters%ﬂg bol t
héaghaveriniFagnaGghefirst - qirgeledlan g uss f 2gtsr sfe%{aftgalﬁf Dfnsverse
engagi ng section 35b having a socket recess or grogve
compi-gare! shepebryiye isednd ITORETNIS 25 hEkangn] andrpniigred to
flat head, or a Phillips ype driver (in this

e pikgadé wishthe to TIoRIWersagyngats @65 Rt tmé@e@ellmfsse%@m 25f grranged to
m ddl e portion of the handle arm 25 is fastened to the
héaed keovashti fir2 4ireuiat ards@4b ablel fovmgomepsofdhe Bribeont grcplaphole 25¢
opposite directions so as to intersect a center axis
ofiretrixendhd ithe eirstiaf ol 264 hithakrzer Hianteten tae thas sl fixst norpgircular
this enbodiment is a so-called doubl e handl e.

[ Ba83Fdhe handl e arm 25 can be nade of, for exanple, a
magnesi um al | oy nenber. The handl e arm 25 has a
f gEBeNi Ngssestih PiguPbh aapsteads Biamesgedtin tie cBBBar hole 25d in order to
configured to extend fromthe fastening section 2%in
t wRvappRSh¢IgHdidiveih 0nsedby amtdcobitnter hethyicvemiriog handle arm
shaft 24. The fastening section 25a is a generally

CY} bitPhk 61@in] dIBEERE FastoRinkiboB 13 5 MO sphdet B Brartangdd batveearis head
a circular hole 25d having a | arger dianmeter than that

0854 dY8nd fa6ShinD 081t 84 LiluhafirshRd:Lcidhatur bR 26QmMedpdety o is a ring-
center portion of the fastening section 25a, The first

gIsiphNet ﬁx@ﬂﬁbé}r thA1RLieHRGdd oF, ©PBIdnipI€ &n BRNBMGRERY and is positioned by
non-rotatably with the non- circul'ar section 24b. As

shown 111{@ sBidh®clech ﬁr% cfibiI St hdMOPs Lk G &t foal@cdachdI@ssc. The
a genera y rectangul ar transverse cross-sectiona
shape having two second |ine segnents 25e arranged and
configured to engage with the two first |ine segnments
24d and two fourth line segnents 25f arranged to face
toward the first circular arcs 24e. The four corners
of the first non-circul ar hoI3225e are rounded. The
circular hole 25d has a | arger“di aneter than that of
the first non-circular hole 25e. [0034] As seen in
Figure 5, a spacer 36 is arranged in the circular hole
25d in order to prevent electrolytic corrosion caused
by contact between the magnesi um all oy handl e arm 25
and the stainless steel fastening bolt 35. The spacer
36 is arranged between the head 35a of the fastening



spacer 36 is provided with a cone-shaped surface 36a
configured to engage with the head 35a of the
fastening bolt 35. 10035] Referring now to Figures 4 to
6, an engagi ng recess 25h is forned in an inside end
face of the fastening section 25a, i.e., the end face
that faces toward the handl e shaft 24. The engagi ng
reces a..second

SERSAE I B TR TS LBSBAT O e
eSS LO BRI 270 Of @ vasher mener 271

TR TS e R O PR RRSAS Bl i
oL £SO R L 0N, S LS ASERSeL LD SROEA e

formed on an inside surface_ of the engaging_recess 25h .
att TrRrAineisces 22 hase seorh tappst Slg?@ga ag R [ weaee with
second tapered surface 259 and the portion of the

nefirss tapergd awfase 8TH o An upsSiEE PFRRIBEA AT hef & BAsBRd RO KE

first line segnents 24d gradual ly w dens toward

ofsteparivgd later: We sk wreinthimwieswg 6 e sngagnecrseeiA rs fogned along
25d. 100361The handle grips 26 are attached to
ofhswstipherieafdbe fist ndvecitenlatihale 3fain 2ogigs goresaendingdy véigrp one of
rotate freely about an axis substantially parallel to

t the shand line sigaents 28 is Tivatet afte secage itgpsred ser fape Aég &I fpyned on an
cylindrical nmenbers configured to be gripped with the

f inagle suificp of thEomgiinguents Pband cedigofed thelakiandl thatArgap between
Mounting Structure 100371As shown in Figures 4 to 7,

t he shandl@emd surfRunsi ngl (3¢ pardbrusihOnimalabie sectibre24b
fasteni ng section 25a provided on the handle arm 25
atshdshendafzas enesitthofiedinvasfaentnBidyesdually wkives foand apening in
arm nmounting structure 9 also includes a shaft collar
2hcieangadapnem thhcifilas hele 26d.r cunf erence of the

handl e shaft 24 such that it covers at |least a portion
ofoolbe hanghdshafpk 284re attached to opposite ends of the handle arm 25 such
that they can rotate freely about an axis substantially parallel to the handle shaft 24, The
handle grips are generally cylindrical members configured to be gripped with the finger
tips.
Constituent Features of the Handle Arm Mounting Structure
[0037] As shown in Figures 4 to 7, the handle arm mounting structure ¢ includes the
fastening section 25a provided on the handle arm 25 and the aforementioned washer
member 27. The handie arm mounting structure 9 also includes a shaft collar 28 arranged

over an outside circumference of the handle shaft 24 such that it covers at least a portion

of the handle shaft 24.
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[ 00381As expl ained previously, the first non-circul ar
hol e 25e forned in a center portion of the fastening
section 25a is configured to engage with the
non-circul ar section 24b. [00391The washer nenber 27
can be made of a synthetic resin that is conparatively
hard and slides easily, e.g., polyacetal. As shown in

Figayges 4s e)&kl_ ﬁébdprZwonH)eth‘é@i?ﬁ 85n-BBAPE hok B5ORIMBd in a center

C|rcu ar di section 27a and an engagi ng
PLALibA S C}%‘fagtyﬂn J&For?igaqgkcﬁﬁ%ﬁiﬂe@ﬁo dnbK® WiRChE Bbh-&vR1aP & tion
a second non CI% hol e 27c conflgured t o engage

the non-circul ar section 24b. The engagi ng
protrusion 27b protrudes toward the first non-circular

h EJO?I 25¢ E}é Qphgr RaT ‘é] 97 ch{ b Hz?de%'f % g}%L}?ernc qésﬁhggt 15@0mparat1ve1y

on Ong e perlp
| le 27 Th 7
R ] e CGriled Soffuee Z%SSS@%@ eBRPh GLBE psuhas
th th t 24b a
onFaG i R BTG g %e%%g'tag?‘a%%&i%f&r gé'éb 2

conf to en MAth the firs Iar

Sl R it FraF O iar s scpopd Sl Pl 2o s ifoee wit
on the handle shaft 24 such that it n f
steaparyoarea 2 The agrene dpvein Ff PF%W&?% atidng Wéf non-
handl e arm 25. The secaond non-ci.r.cul ar % 2@ g i ¢
gEFatahely 28¢ fromenoriontof dieciiapladigh- 6%‘@&% BA Pg ’ﬁé’ﬁfép lery o
having two third |ine segnents 27g arranged an

cthrpgud aen-cirulas Jalg e 7o HIR CRIREINERE FEOEI0BETT hfﬁéméfésgf}?éiﬁtf%“ 27d
24d of the non-circular section 24b and two second
chragphindgoaiepahiognsin o tivepncdisriagincden 145 A gaguside

with the two first circular arcs 24e. The engagin
psiafaceidlednvingls firy ténsredwar feng 231 pofigneh togierss wehefist pen-

two third Iine segments 27g is fornmed. In this

eribodir el 5c.Tie wiastst dember s eordizgredfto bhmowrigrbeyl thehandle shaft
protrusion 27b coincides with the third |ine segnment
274suchdiat ittcan moecodptsabiady fronntehin dnragiabidirestipf b ve Rothe handle
to be arranged farther outward in a radial direction

t han2 4. ke tdebndindn-sieukebote ATc 12F g.gend R4t alsrowrerfergross-
Figures 4 and 5, the shaft collar 28 has a bottom
sectidansiZBahant: tvoalikd Mt degakbnts 21g drongiBind cinfezubmit i ongage
section 28a is rotatably attached to the handl e shaft

2¢ith aidwb Miest Giyid baatehg akid stk homci2Binrissction 04 gurted se@nd
extend froman outer circunference of the bottom

SEEdul 0 Bred 8h §Gin@sd L@ @aNAlred Renbakdlit thhafd firddcircMar arcs 24e.
radially i nward portion of the bottom section 28a is

aThAEHEE n@?x o8 0si OX DB 1 Rbrifeli bf W Fboe Riherl ong WT fhaeeo afirdtine
handl € shatft 24 between the first annul ar protrusion

2461RP4 25 HR HANICIY M leAbo§iRhd, 812 i24dd suffadd 270 WK Bl engaging
housi ng recess 28c configured to enclose the circul ar

dbl%ﬁﬁélblk@bs&gkﬁ(ﬁg u%ﬁ@hep[fnr@ Nge é’%ﬁ*@ﬁt@? Qlis &cbeptddle for the inside

formed in the outside face of the boftom section 28a.
As&rﬁﬁ@%o hel.ga.nld f&@zg &QHJE &dn ta?adéeﬁtdﬁ Qct%ﬂ tﬁalﬂ%cf t'h[r@ tine segment
annu ar protrusion 24c of handl e shaft

med in a center portlon of t he botton1sect|on 28a.

@’cyllndrlcal section 28b is tapered such that it
wi dens toward the end opposite the bottom section 28a
and is arranged to cover an external circunferentia
portion of the boss section 17a (or the boss section
17b). Two annul ar grooves 28e are arranged in an
external circunferenti al surfa&e of the cylindrica
section 28b so as to be spaced apart from each ot her.
As shown in Figure 5 each of the annul ar grooves 28e
is formed by first making a triangular groove 28f
(indicated with a broken line) using a tool having a
pointed tip and then maki ng a rectangul ar groove 28g
using a tool having a flat tip inside the triangul ar
groove 28f. As a result, the annul ar groove 28e has



100411A spring nmenber 29 is arranged on an inside
surface of the bottom section 28a of the shaft collar
28 such that the spring nmenber 29 is pressed by the
first annular protrusion 24c of the handl e shaft 24.
The spring menber 29 is a ring-shaped nenber having a
spring washer, a toothed washer, a bellevillc spring,

SEOOQO]MV%ﬁﬁfgﬂcﬁcél i? g‘t{r#up%ﬁl aﬁF?, %E Elia@c%onﬁ'%q{as ggotﬁ)gﬁ YeeSort Ba and a

event S ng bo romturning an

SR04 Ey, G905 DBEIRSL AR SRR

twee

o3k 8 A b SR RO At o
Fi 2 d.3, th [ [ . h .

AR Ss 4B R R LT B
B0 S TR A B A5 AR 8GR o

shaft 10, anpd a pjnion gear, 12 arranged and conf,gured
té* Lﬁé&’ﬁ"'r\/ﬁl? e ﬁ*@efﬁﬁgrto&w@b%ﬁﬂ i34 hemspRraHore SO A ciroular
nast er gear_ shaft 10 are rotatably sypported in t

r BRISINGAERPS A SAnTHEd th wiq%ési%ﬁfam%@&- 1‘&0%1%2% HE&H washer
in Figure 3, a center portion of the nasteregear §haft
1membeigidnfarmedin thxpuridgfereeh thobptRraerting 13aed trpugh hole 28d
follow ng coaxial itenms arranged in order as |isted .

f pasyiteied teertch(on; thhfirseanguianpipiratiee243)ef gic hapdic phadl 2dris formed in a
gear shaft 10: a first through hole | Ga, a first '
i pangar pattioy of the daithod setien 28m Thowylindriené eastion 2 ia taghreh sycd that it
10c, a third through hole 10d, and a second internally

t hideadedasisbe eroimppOete tihimttaxi sttion@8gehd isfarratgsd f¢ eoyer an

t hrough hole 10a is substantially the sane as the

amitethall cgoghfarenfialtpoeimed drecbobadeetianal 7o yortthe el extise £1h) ofwo
10e. The internal dianmeter of the first through hole
18awlas gloargee hfvanahfed ih At extaall ccanfetatialohrfidve decyhodrical
internally threaded section 10e and sized such that

t heticezsdng sexd oy spadddwpirhfremdach ket AoshoBhdn Bfgutdte each of the
handl e shaft 24 can be inserted into the first through
halelat @avovekiMBe id ofhed B RENAINIY 4 thiapadedrare LEDimdlORdivath a

a right-handed thread configured to nesh with the

f bioRén 193¢h 844 Lol hdviadeshisees hanhahhalahs & Retahanst goove 28g
shaft 24. The axial length of the first internally

t 482468 18061 a0 Tht Hﬂ GRideShSthibatldr irdoRB g Ak BagdultRBe annular
first externally threaded section 241 The axial |ength

Ofrob ) R HGOMd réclihrn%h’lghgrja@\lfeezgh(ﬁﬁd koo HIQRGRTY ElditeleM8dge portions
axi al length of the
arranged on both sides of the rectangular groove 28g. Forming the annular grooves 28e in
this manner results in less cracking of the edge portions of the annular grooves 28e than if
the rectangular grooves 28g were formed straight away without first forming the triangular
grooves 28f,

[0041] A spring member 29 is arranged on an inside surface of the bottom section 28a

of the shaft collar 28 such that the spring member 29 is pressed by the first annuiar
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first internally threaded section 10b. The second

t hrough hol e 10c has the snallest internal dianeter
anong the holes. The internal dianmeter of the third

t hrough hole 10d is larger than the internal dianeter
of the first internally threaded section 10b and sized
such that the first externally threaded section 24f

CaRubgod DR Hﬁ:qlahdié glahrﬁ T fplnd ReRYEONOL Bnd Qdpedimber

second internally threaded section 10e is a

| eivinPpAed whitL ado St Qi e@beﬁl@vﬂ@s’“‘ﬂ?m\éﬂh art& Wdie ﬂ%ﬁ%ﬁﬁg The

external |y threaded section 24g of the ndl e” sh

épnn% gnl - t W, 4Byt &Hrfa%te%n tbt]ﬁ 3B hO0SRAd béeohting loose.

arra ree uni t Suc It can rotate

e ey T e

1 n gear 12 passes through a center
&ﬁapé%géﬁhg)“d&gh%w 3 and |s fastened to the rotor 3

“’Q&Pa@iﬁéﬂ%&%ﬁﬁ“ Bkl o Gear "2 are -
oty b3 e h R Llb P PR e o

af.t 15 ses t enter portion of the

SR 1937 W BF Figls Ay lsrresgﬁ%tgfa@pfmupﬁé ARGy 1
gear 11 and with the oscill n chani sm 6.

[ Oyas rfee SAETTAnGE] ROAE e 5 i VEr s 2t S‘%Fé\ﬂé) fi}iep pivion
spool shaft 15 and, thereb nmove the s%ool Q
S 8576 | Hpranged o corhign %‘b‘&ﬂle% hafhergase £ eBe gNis g master
center portion of the spool 4 throu h a drag nech ni sm
peear e 1996s M%%hlwpn@éqda% therped bpdictaradsadnes jps and 10b.
shaft 21 arranged substantially directly belom1and
pE04l el As shavreindinet 3. rarter asstionoidhs mastergpaishpf 9 (Fegen in an
to nove back and forth along the spiral shaft 21, and
ariigldirestivpdipdinslugesthe fdlowater eopgjeld tearciensrriiy pidaiaslisted from
transmt rotation of the pinion gear 12 to the spiral
shiefand Pdgha endainrfagie b idhemasterpee sohft dera st thioughakale Hegga first
non-rotatably to the rear end of the spool shaft 15.
100461 Hlercadot! oectidn il fig lasekead shreydhi hotlr i0ead thpd flroggh hole 10d, and 8
first rotor arm 31, and a second rotor arm 32. The
f sacedd inetiotly dreaddd satich t fve Thewod denptt dithafin BRugh bole 10a is
arranged al ongside the cylindrical part 30 facing
opiheisnitatlyeleecdametak e .ax iBhieng lof thdséwatl impandlly3bzeadddesection 10e.
first rotor

The internal diameter of the first through hole 10a is larger than the internal diameter of

the second internally threaded section 10e and sized such that the second externally
threaded section 24g of the handle shaft 24 can be inserted into the first through hole 10a.
The first internally threaded section 10b is a right-handed thread configured to mesh with
the first externally threaded section 24f of the handle shaft 24. The axial length of the first
internally threaded section 10b is slightly longer than the first externally threaded section

24f. The axial length of the second through hole 10c is longer than the axial length of the
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arm 31, and the second rotor arm 32 are forned as a
one-piece integral unit. Afront wall 33 is forned on
a frontward portion of the cylindrical part 30 and a
boss section 33a is forned in a mddle portion of the
front wall 33. A through hole configured to engage
nonrotatably with the pinion gear 12 is forned in a

C %ﬁ? %Eenpa@lgttligg%ﬁ)fs?&l&? 100G He SLGId 11%1% %ﬁf’ﬁolﬁ 1518123 BR%matlest internal

sha ront portion e pinion gear

1a1a @t%g?x}lg{éﬂ’f@ﬁ%é@l‘? Pﬁhﬁygﬁm&% thégtfhgg't} ro rﬁofléllo'dsfs Iarger

pivota I p ends the rst rotor

am‘ng ?h]e nﬂn%_alltcpﬁnagr o??h% f{rgtt ern?lWe%d(%f se(t,thﬁ lr()gta% iug’cd s-tl;aﬁthat

serves to

PR Pl g 3R, %jﬁcagle@@{a% RO Orférhr“n% e
3
1?&?2 %F%*Sﬂtekngy Bred 2t Ots'ﬁ%o%kﬁm‘?ﬂ%dté*ﬂg%qs %éﬁﬁ%fs? Bhesh wit
; AT
¢ BB A B Gt s ide oL CUNoraRas her aof o

section 4b for |nte raII on a rearwa

@lﬂf‘}‘io S DB hROL B 1 i yranecdip the rs& é‘H@% such that
sectlon 4c fixed to a front. end of .the bobbjn t ?
sEEM Biptaicelyre B SupsRI s RB b o haaxie dézegttqn:ﬁ G fishing
cylindrical nenber having an external cjrcunferentia
stdf dckoripriaingdee plthapingn sed 12 messepBEIEl paftterpoTtionipd the rotor
bobbi n trunk section 4a is nounted on bearjngs 56 and

57 arddjie festoned tojthe woim 3rwithed rutflp ol griglydutermedéata prypn and a
shaft 15. Procedure for Attaching Handl e Arm

[ BowsTRefdaortiangftle higuees 12 ategoBtabisvapported iran tebuit by

25 is fastened to the handle shaft 24, the spring

medeof 2Bedringdda antpelbaong t4ve reapdctivély. losstoabstlid S passes through a
the first annual protrusion 24c of the handl e shaft 24
aerrdter hention hiths pafidn geet 12aiTh@Binios groudtnegthanwith thhenaster gear 11
handl e shaft 24. Next, the washer nenber 27 is

i arsitwait thd owiitading reclemiznedé.r cul ar section 24b of the

handl e shaft 24 through the second non-circul ar hole
2[bo43uc hThhakiilatige Bgagisng pret fousd@thd goebshaf 1annd, thereby,
axially outward direction. The handle arm 25 is then

MU e st 0in thb earaditdcBors MBfelspad shaft BNgagihiReted fea center portion
non-circul ar section 24b with the first non-circul ar

hetl tee 261 @ﬂhtddg,ﬁ afdagpt BEhREsIE B0 THRDsA Bing WieRali e 6SRAGRE a spiral
36 is arranged in the circular hole 25d of the handl e

aghaT 29 aphithel BEbstARLIBNIRGUPHIbw 3R balloN & @b bR bHARA 5t NQider 22
internal Iy threaded section 24a, the engaging

PERETME LR PR BSRERE amn% bnd PEa1NSRA1 N4 ke Qﬁéﬁxe&@{é gear 23
and the first tapered surtace 27f engages with the

Sﬁ{%%gé!i drAREE G SUL ARG RE:tRE oF BR 1BRSRGPY2 toetﬁ%am?aﬁﬁ 21 ata

The engagi ng protrusion 27b is pughed radi al | y I'nwar d

SUGLLel E;?ctg lgn%ghﬁé' poi Mcﬁ%n%ggta‘g B r@g}gﬁ F@le spool shaft 15.

s f
protru I'S Ut |nto cl ose antaCt W t

p;%zi f&ﬁe Jotb?f:ﬂ]:?cg gf r?cﬁqc%&n%& 3%2 415@10%?% %F?O:Ih‘a' :}gcond

t he er Wor

zla%r grng??' Bk ipzspmfoli' Sé{‘nggl %X t fe' <|=hc|m %t(gaa%n*%%taw a%r n?@c?alongmde

non- ci r cul ar sec rst non CI

I(}g% (Sz%idlgﬁgzlal PR ?% g m(gaol%)pBSét%%S(gho%%% ’ﬂ}ﬁ_cP(E ? 3@ fzgt rotor
EVMBODI MENTS
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100491Al ternate enbodi nents will now be explained. In
view of the simlarity between the first and

al ternate enbodi nents, the parts of the alternate
enbodi nents that are identical to the parts of the
first enbodinment will be given the sane reference
nunerals as the parts of the first enbodi nent.

Mak@ OV @hd the REoH@ &b abh 130 8% 18fimdde a BAE-biScdhtekfABunit. A front wall
alternate embodi ments that are identical to the parts

083 {hemiddlonla fRIFRAAN PEBAbN BBYe BRindNLA badd Qld ALUes fakd Bh is
brevity. Second Enbodi nent [00501While in the first

erhedi M1dﬁﬁ%oﬁﬂﬂ%g 't}{ég“rdﬂf QLI 88 10R R AP AR c&h’%u%f’i@ 8{gage non-
nmember 27 is provid a portion corresponding to

opcﬁatﬁ’gl WA tidYikidh bd % ap ?2 ?sqgr%ﬁt1§a EciBor gbﬂwﬁ Rems %8&@@&1011 33a. The

enbodi Trent e gagi g protrusions 127b are provided on a

18}5}{1 9RnG9LLEFRARM 1(§n012ta§? h%‘f)ﬁ%}p%@%} ffﬁ&sé{hrcﬁ'; E%‘ms through

as shomn in res e second

TN I, S
P é’cggd 1%¥or arrg 3? EF 10 got&@gﬂ% %g{] talrrrg Iéi]%er\%’s %o l1&e t?x@ﬁ?hlﬁ'}? }Hne onto

€ par ment are’in
e sang reference nuneral s and explanatlons t her eof
a?? %itted [ 0051) As shown in Figure 8, the handle

T ont é%%@bh%%‘égrgs Frrd et e PR g e B ot am
conF Gordes 3Pl e liegPED: o Bt a»oaﬂ%”gf@muaﬁéﬁw@g
bR ERE o The %Qﬂ%ﬁ@aﬁegﬁim%g@%?&%g% EnBisnEl B ¢ sfing e o

expl oded perspective view with the handle ar

r 8¢ HowH Oty Hegierd chgrisspesiaeef ¢ SOESEiPR 4tz1fonne<? integrally on a

rearward portion of the bobbin trunk section 4a, and a flange section 4c fixed to a front
end of the bobbin trunk section 4a. The bobbin trunk section 4a is a straight cylindrical
member having an external circumferential surface arranged parallel to the spool shaft 15.
The bobbin trunk section 4a is mounted on bearings 56 and 57 such that it can rotate freely
about the spool shaft 15,

Procedure for Attaching Handle Arm

[0048] Referring to Figures 2 to 5, when the handle arm 25 is fastened to the handle
shaft 24, the spring member 29 is arranged on the axially outward side of the first annual
protrusion 24c¢ of the handle shaft 24 and then the shaft coliar 28 is mounted onto the
handle shaft 24. Next, the washer member 27 is installed onto the non~circular section 24b
of the handle shaft 24 through the second non-circutar hole 27¢ such that the engaging

protrusion faces in an axially outward direction. The handle arm 25 is then mounted onto
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[ 0052) The handl e arm 125 can be made of, for exanple,
a magnesi um al |l oy nenber. The handl e arm 125 has a
fastening section 125a and an arm section 125b
configured to extend fromthe fastening section 125a
in two opposite directions so as to intersect the
handl e shaft 24. The fastening section 125a is a

4! . iroulfy {olf . ircu
A R A R
g'}@i@?%‘? %ggﬁ%e@ Qg éer(]:ﬁgn iﬂ?“f}feﬁ ok s?z%tgr;]% i]E g@%n%ﬁi ﬁghg cit@RE hole

er-portron o

i g%(% {)ﬁg%%a%?%agg gg afgé {% %qspcg{%fg&)g{g ? 5 llS\?hIrl%(ﬂPelfj Erétg' ‘?hse(%ntiegxally threaded
(Sl :%?é’a%‘?#giv%@}v%ﬁﬁwﬁéwég%ﬁ%éﬁe ?r're?léiﬁﬁ aﬁ:%ss%h and the

| ' - Gi 125
gt T e A e o S R

recessed section 125i is praovided fqQr weigh .

¢ B OEbn heTeRe T SO EionE PR MOPLY THGR Jugh that the inside
machi ned from both the inward side and the outward .
sPg&ceETd ofdhnensagias pioHIsion2 7bas PEHRRIoPhCqpiaghih g gortipp af the
first non-circul ar hole 125c has a generally

r Bost-glFRyLAr sectipp AHscsiesonging dsonged ﬂhed?gf&ml@ BegseentsAdd nig other
two second |ine segnents 125e arranged and configured

t wordsglhig enaaping protesipnd 7Y fillse gapibebvess rempsirouar sgpiipntath and
fourth line segnents 125f arranged to face toward the

f thedirstaion-cintudar hateck$c24es refill dosenesscfithrdiagdlgfarm R caused by the
first non-circular hole 125c are not rounded. The
cigncuhe rddota. 125d has a | arger dianmeter than that of

the first non-circular hole 125c. [0053] As shown in
Figure 9, a spacer RIGHERNAKE BNMEGSOIDIMENTR circul ar

hole | 25d in order to prevent electrolytic corrosion
cedeid bwlieontcaetbobiatenserillhbe boegsleised nnaidwoyf thasichilexity
arm 125 and the stainless steel fastening bolt 35. The
spawedn thdfirst SnddlteangathHodinwaantht Pertdefakt Bomaafenttodiments that
fastening bolt 35 and the first non-circular hole
12%6dentbie tShapats I fiiSt @ntodiigens WP pENBE sandddfee@Be numerals
be made of, for exanple, an alum num alloy surface

t seBb patsWrtie Abumdotinang M8rcp0O&] tht asedptiyns af Sk @prtd dfkiee
transition between the circular bole 125d and the

f hiéchat@bdelich&id Rht HOld8ntledDG-thel hHdts SP 8L Girst BBodigent may be
provided with a cone-shaped surface 136a configured to

epaAge W hdskbsr fe@e), 35a of the fastening bolt 35. An
annul ar groove 136b "having a slight step-like recess

i§m£9&g§% %gwhpe cone-shaped surface 136a. The annul ar
groove 1 8b serves to prevent cracks from propagating

R L R e R T
RIS B AR AP R PR e
e AL AL, Qriaoue 130h And J0s  £ALL BAIILY o SRESA.

aCTOSS e Surtace _ spacer
P 8 SO0 R FRSRSR A o0 LD o
oSSR R (RSER 0081 B RRE gy o

tapered surface 125g configured to engage with a first
tapered surface 127f of an engagi ng protrusion 127b of
a washer nenber 127. As shown in Figures 9 and 10, the
engagi ng recesses 125h are forfed al ong the periphery
of the first non-circular hole 125c in portions
corresponding to both ends of the fourth |ine segnments
125f. Each of the second tapered surfaces 1259 is
formed on an inside surface of the respective engagi ng
recess 125h and configured to slant such that a



gap between the second tapered surface 125g and the
portion of the non-circular section 24b correspondi ng
to one of the first circular arcs 24e gradually

wi dens. [0055] As shown in Figures 8 to Il, the handle
arm nounting structure 109 includes the fastening
section 125a provided on the handle arm 125 and the

affigst emBoih et e Haras QS setmaRebodidiént (T @reip iR a8 Bfe parts of the
nmounting structure 109 al so includes a shaft collar 28

aiksR BABSH QYR hrcAikdi QHESW BethE kikd i@ 8 fen @hls bPexpRAG AR5 thereof
shaft 24 such that it covers the handl e shaft 24.

[ QRS8LiAS) expl ai ned previously, the first non-circul ar

hol e 125c fornmed in a center portion of the fastening

SERis PN k2 ShoddPin G4 YURSHhHR 8REBEA OWIﬁcﬁhdfeP@}r%ldlc eiwéf% 24

non- C|rcular section 24b. [ 00571The washer

C ﬂﬁ’v %9 F‘ncpcronﬁ%lﬁ XJ‘{OQ%BI'\e%t lroqﬁé rﬁ?stkjﬂ%gal sfafC Wﬁg@gdr%@ Weaded

har des own in

F' e ?!ﬁ)lx(l a %@ e. ahrn i%ggo \?%ﬁxgg Eo ﬁﬁeﬂga{ed 3«?2 ?@ﬁc‘d & tlcfé lgagxk;ff%.ﬁaﬂ 24,

2} sec i on usi ons

Trak?d Iganr Ct# §£ Ztﬂrlo algabi Z%Fad?e%% b&ﬂ [ % ¢ gt&e};%mﬂe P Figﬁre 8 is an

non- c contirgure enga W

%%odgﬁ%%‘rfﬁ%s‘sf"?‘%ba?”aﬁﬁebwﬁ@ pRaC ] G E paine o

onnkRPrtlons of the circul ar disk- Ilke sectlon 127
ey al ong the periphery of the second non-circular

127 ac, rotru ions 127b
e difhg e f%gaafa?efla%@g B reBft @aﬁr&aw%a'ﬁ%y member.
enga th th -ci.rcul ar section 24b a
odfePndleipil 48 Besporuonag teom B i %ﬁéﬁ%}@ﬂs@?‘? sendigured to
127f conflgured to engage with the first non-circul ar
he¥tend fosp thefﬁée%ﬁ@wﬂdg%@rw PPPesie gisirtiPRLCEd 14 *at%%ct the

nount ed on the handle shaft 24 such that it can

| Hovite Shaf A T FEpingrRestondRi e crsnarHly Mhndicel ‘ﬁ?rﬁbeﬂ@ first non-
The second non-circular hole 127c has a genera y
ePirquist helgl12§¢ apd avaitielar eole §23ddwwing 6 daper st thlaﬁé at of the first
second non-circular hole 127c has two third |ine
seeheirir 1ol7 ¢2 5y ara fgead Brrdcestsnporgon etthe fsienigagestian ¢ Bda. The
the two first line segnents 24d of the non-circular
sEut igncigalsr halnd2 foie cowdvaddo engage harrofatady Wity the non-circuiar
arranged and configured to engage with the two first
chacgor 2. As slpvavie Fighhe?, errgagied gegiioot 2 tidiaving a darger figgenmeld
on portions corresponding to both ends of each of the
t diomsechadthei ofobd Bust @amesrclR7 kolk h2 i Sreadodhetst port-fisular
i nside surfaces 127d of the engagi ng protrusions 127b
chilac2 e Thd tcbestdisearmand; 6 ipravided forardght #2vibtjonbThe fitst as-
acceptable for the inside surfaces 17d to be arranged
f ardubie hole UL 5k ¢hachingd fr@dibath tHé heatd Hde dnalie duneard etlendthe
circular arcs 127h.

handle arm 125. As shown in Figure 10, the first non-circular hole 125¢ has a generally
rectangular transverse cross-sectional shape having two second line segments 125¢
arranged and configured to engage with the two first line segments 24d and two fourth line

segments 125f arranged to face toward the first circular arcs 24e. The four corners of the
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[ 0058] The second enbodi nent achi eves basically the
sane operational effects as the first enbodi nent.

Di stinctive Features [0059] (A) The handl e ai m nounti ng
structure 9 for a fishing reel is a structure for
mounting a handle arm 25 to a handl e shaft 24 having a
non-circul ar section 24a formed at one end wth a

f Ant %H»&Q:uﬁpiuﬁle %cigg%i? HEL %Eﬁ(éigcu&ap ﬁ%lg ??%171@45 %%aerger diameter

fasteni ng section a and a wasner ne

;ggﬁﬁﬁlthgggg&ggméﬁgggﬁ§mgcfirst non-circul ar hol e

configure € non-rotatably with the
st & Pl e Rar el Bl B il hg Faseim
eS8t BBt R SR R Rt o TaPeg R atoy
¢ Bl Raanred GF spbee et iR tiar i B ShRel Bett TR
P W R RO CePp oG Pl S SHEk P ot Bl e

protrusion 27b is arranged to_protru toward the |

f $RAsEr 1AH i-aciendipRad TpRoRRST alocap bg mage afgfqr GHERRe: G apypinum ailoy
second non-circular hole 27c. The engagi ng protrusion .
25pfapaicaisd Wilsilyaitaydrigpesitongd By ¢8Ry g‘@? ERetiep RFVEEY fga circular
to engage with the non-circul ar _section 24b and an

obrle i ! ayd thedliret nepwirpren hotp 251 Thetspecah EXOdsrisiided vith appne-
that is configured to taper so as to be narrower at a

t shppesharfasndl 34r cenfgend toensagayah fictisad He of thedgstening bolt 35. An
non-circul ar hole 25c. [0060] When the handl e arm 25

| shnatar gohed! 6 hevieg ksl stephibé tecdd s fomeedge termdnhgmped surface
circular hole 27c of the washer nenber 27 is fitted

ohite. Threnndar @be@UBRAab seestid prevadbragks frdve ploangitieg shhif elumite.
24 and then the first non-circular hole 25c of the

hisfecH speaficaliR5wha the flitédadiattonibfolndhis tightenddacragenyt oiche

24b of the handl e shaft 24. Next, the fastening bolt
3fumie bmgerchedshapd suifght 186e darsatclyr dusad cdntvet eillgdgileg] 35a. The
protrusion 27b of the washer nenber 27 enters into a
gapclhat uasnt thbenduldrStodve N36d dmeload ndiedadil P§eeadndroshithe surface of
non-circul ar section 24b and the first tapered surface

2thd speebiSI360 press the engagi ng protrusion 27b toward

the non-circul ar section 24b. As a result, the gap

bgposgen hbherRaNn ‘Pi.ig‘u%li(ﬁ&”o&;%ﬁ%égﬂfg rédseanghii € fdfrineS1n an inside
non-circul ar hole 25c is filled by the engagi ng

PERLEUSIFRN Bfbhind QOGH 1088, QU &R BUBASROovhRBihe handle shaft
engagi ng protrusion 27b i's configured to engage
24, Each of the engaging recesses 125h has a second tapered surface 125g configured to
engage with a first tapered surface 127f of an engaging protrusion 127b of a washer
member 127. As shown in Figures 9 and 10, the engaging recesses 125h are formed along
the periphery of the first non-circular hole 125¢ in portions corresponding to both ends of

the fourth line segments 125f, Each of the second tapered surfaces 125g is formed on an

inside surface of the respective engaging recess 125h and configured to slant such that a
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with the first non-circular hole 25c and the inside
surface 27d is configured to engage with the
non-circul ar section 24b, Al so, a first tapered
surface 27f is formed on the outside surface 27e.
Thus, when the fastening bolt 35 tightened, the
engagi ng protrusion 27b of the washer nenber 27 can

e A Eet vt Ohd REnd #peRB LWERA 1D AL AGRe it aite 1Bk @Br section

24b and the first non-circular hole 25c and fill the
g8 coRsinligs W dne of 2RIRN %§§u15%far(§s@9fe ﬁﬂﬁﬂll éﬁ\s.25
caused by the gap can be reduced. 062] A second

t pesed SUKARGEL ‘%@rc{s R0 3€ qg@ﬁanﬁ@%% %u§t’ﬁ’fgf sﬁﬁ@ux‘e&@g Includes
i s provided on a portion of the handle arm 25 (or

haadls ﬁfg%%ﬁ)l 2 RESLABES @ i ﬁa&d!‘éea 1@§Enm9 aobdnfditiBed washer

hol e irst” non-circu 5c¢). The second

t ﬂ]%ﬁl'i)gtdl ﬁ?ﬁfﬁﬁ%ﬁdi%g f{@}nﬁﬁg shg&&%q 99190 E}lﬁl@%}%esg Qol%ar 28

engage Wi sur ace

t%@ﬁlg%%%\% gx( %?:g%elétacwn‘fchc%gf h(h. h§ncﬁ§%ﬁ%ﬁ@9§h’tﬂ£ at c%b&gﬁle
f dt th the first

; H%lé?ee afifé??écé"g%f “(or first ”?Zgirve“d surface 1270 is

nBBEY - ol sF BT SEP ﬁwﬁ?"éﬁé G *B?eo?ﬁaiqﬂaﬁé Giponter
ﬁﬁ%’ﬁ%ﬁ% PPy BRI DBl RS A LA B o

i1y and | ooseness of the handle arm 25 (or handle
a *125) and deformation of the first non C|rcular
hol e 25c éor first non-circul ar
s[9p7les s &b raver mephap? cz[rﬁmeid@e? o SRSt et aqmpafafwely
section 24b has a generall el l'iptical cross- sectlg _
shaip endidifenepsit G- 2p RP RIS £s thopoite Riguisa g Al s theggpsher thomber
joined at both ends by two first circular arcs 24e,
ahdf hase cirpladisidikespation 13T a6 cosmmng yrafFusiang $27b. The circular
non-circul ar hole 125c) has a general ly rectangul ar
t dlglriyesostorci2ds basesseongrign-ciigalpehHald Tegonfigoraide epgpae with the
line segments 25e (or second |ine segnents 125e)
angragipatir sastoc o4 i e cagheing reoigesines W Thrprothaletigyard! tredfirst non-
line segnments 24d. [0064] Consequently, a gap is
r daaiar ol d 2 frelorh o e evoftthecifdutas diskdile sdctiom | 2 lopadtdesl @Bcthe
(or first non-circular hole 125c) and the non-circul ar
sewipheny o2 4, se@nd noheirang aglend7priath usthoengagipg purtrusions 127b has
engagi ng protrusion 127b) can fit into the gap.
an inside surface 127d arranged and configured to engage with the non-circular section

24b and an outside surface 127¢ having a first tapered surface 127f configured to engage
with the first non-circular hole 125¢. The washer member 127 is configured to be mounted
on the handle shaft 24 such that it can move in an axial direction relative to the handle arm
125. The second non-circular hole 127¢ has a generally elliptical transverse cross-sectional
shape. The second non-circular hole 127¢ has two third line segiments 127g arranged and

configured to engage with the two first line segments 244 of the non-circular section 24b

~922 .



[ 0065] (D) The second non-circular hole 27c has a
generally elliptical transverse cross-sectional shape
having two third |ine segnents 27g arranged and
configured to engage with the two first |line segnents
24d and two second circular arcs 27h arranged and
configured to engage with the two first circular arcs

2484 @SRRS! ngﬁr&rlgbﬁ bh$4r@Bd %hzohﬁ%f v (RAp Q8 vih the two first
port|0n where one of the two th I ne Segnents 7

' %11‘}(;\9%;;5?& 248 ﬁ%%n[%atéglg, Ip'trtgtﬁfsloh REGHhed Uh E?ﬁ%&%ﬁeéﬁgpdmg to both

fornmed on a |inea 1 on, OOSGHGSS

SO AR SEREP b o I P EREBGRAN e fnside sufaces
9%5%914 e %F%hgga b A, S60058550 LRI 15088, b

hav I'ne segnen range

cg%vgabf @8 Iifz}cgﬁ F?ito%g%%g%;%c} ﬁartglsl Iuﬁv(ve elgg%lala?dnecnon
c nfi ured to ith the two first C|rcular arcs
%@ t gW8§ ‘ﬁﬁqﬁ%gg sion 127b is fornmed on at | east
seco d circular arcs 12Th, Thus, sin e
em@ggf ng I}%ﬁ SO gxplbqqxqqexﬁ aghiges ngsicg bg]a saTpe %pebaé gl etftlgcts as the
tmeeg@%he general ly rectangular first non-circular
h&FE SPISEMERd t he general |y el liptical non-circular
sectjon 24b, the engaging protrusion 127b can be
|ﬁ§%WF@@IbﬁW8mthe gap without incorporating a speci al
&HP in the first non-circular hole 125c and/or the
ndHS8] ¢ c dphFhaheadic grm puynting sHpefare & O # ptmgregidpa igicture for
t he engagi ng protrusion. 10065%(F) The handl e arm 25
( BlOuaHCH anee i 25 )0 thendsshih btz TagESPLIPER Sy formed at
and the fastening bolt 35 can be made of a ferric
mena¢nd Wik afastatinghelald. dlhespuaetere 93aclpdns adpining s¢38)N 258 and a
arranged between the head 35a of the fastening bolt 35
amdsttehmemberst7. Ronfastewiog beatiohdiagia® B dirgt oen-tirqubar hole 25¢ configured
non-circul ar hole 125c). Thus, the alum num spacer 36
( tr engpoen-r1d@6plyi witlathe angeidoubetsvation 24ih §hawgsies mgmber 27 is a
all oy handle arm 25 (or handle arm 125) and the
f agttienic ngirbothba havindi cinvutadididikraeeiood 7aarslitaaicadt@ss engaging
steel or other ferrous nmetal. A magnesium all oy
cprotraglers 2 Basidl cynfntled th ®e inni 2t 0 thecaddnelyafidf4 subiethat it can move
al um num spacer 36 enabl es electrolytic corrosion of
t hesnnmgih eséction adldtioy thapdbellasm 25 Thotirdubindlse-1ike Bectidh R 7a has a
to be suppressed. 100681(0) The fishing reel is a
S§IcORd Kegh-diRelar Bole 22l SR fibiel wlepa@e wilafht neobiraiard&tiod?@b. The

engaging protrusion 27b is arranged to protrude toward the first non-circular hole 25¢
from a periphery of the second non-circular hole 27¢c. The engaging protrusion 27b has an
inside surface 27d arranged and configured to engage with the non-circular section 24b
and an outside surface 27e having a first tapered surface 271 that is configured to taper so

as to be narrower at a tip end and arranged to engage with the first non-circular hole 25c¢.
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shaft collar 28 has a bottom section 28a and a
cylindrical section 28b. An internal circunferentia
portion of the bottom section 28a is arranged on an
out si de circunference of handle shaft 24, and the
cylindrical section 28b is configured to extend from

an outer circunferential portion of the bottom section
230068p aswha (eOMAAlchAL 2h anethehes Ratht hadie shie24\alsdwEond non-
menber 27 (or washer nenber 127) is arranged in a

hQusIIAGIELLR 95the BGsHePMERHeri 77 1§ HReCRkd ME ndVEHRAar 281150 E4D of
that the washer nenber 27 |ies between the fastening

S Qi HeBille 2RA 110k ¢ HRAURM RS RELLAMI2BRL AR hAMSLHES is fitted
face of the bottom section 28a. In a spinning ree

SioRRAhd fKh-MREDLL TS b $hé hhle %ﬁ%r}\!&@ rﬂ?@fast&%@ b&>1§3 5is

sandw ched between the shaft collar 28 and

f agbedi g @%Aéaﬁpa&ﬁ& thddn ﬁﬁgﬁéﬁﬂakrﬂ& é%tdfg{e \’Ja%ﬁ&)men’iﬂ%?z’?

ext er nal i rcunference o hand e shaft

P %t%%tg q g@;gg?tEEé:ﬁ] tﬂ@ﬁr@? onr@{mﬁaf h%g 250 \f‘@e%ﬁ rg@gps%ﬁtmn 24b

€ exposed to t e outsl

2’%{}?@1‘4 frat ta}' S Eux?alag gVﬁ%E% gx@mgéqg%gng g{ 81!{‘%) t'g:é, ﬁﬁe non-

posed

Cs?é ZXI?] df\stahrgsuﬂr tl}:%g?p \lsﬁge%::;hg%o cncul%r sel(%P on % the first
127
mé% ﬁ‘gﬁl@?g’glegaﬁtﬁlgﬂgy ﬂagﬁ%ﬂ?’bﬁﬁ‘%ﬁ%"&fgoeg] The hand| e

ul ar protrusi

fi
SO o hE g e S piee Be BiriRar e G ibieedy efhee

he bott om secti o the s t.caollar .
St BiSTRepar oot oS St i gl S sORE AL geee wit
c n contact an end. face o% a master §$ﬁ7 %gaft 10, of

NORICHAY gpertival2ib shiee? inelepEebHBRE L %?doqwtbg pypide

4c can_contact the master gear shaft 10, it is

né‘eéagg ary Thes Whekthe ﬁ@éfetnn@@f{éﬁ tighfepcd, %ﬁl@%?@tﬂgtpﬁéwswn 27b of
master gear shaft 10 when the handle shaft 24 is
c Bisraghar eprihsr becasshietice gap brweqrghe ran-gsalar saghpn 24pnd the
with a threaded connection (i.e., screwed into or onto
t Aest perseisqulag bele 28hardt il thesns dguentultylooseness of thgdaude aigs 25
the shaft collar 28 can be sinplified. Since the first
apvaehly e ety wsiboredass. restri cts novenent of the shaft
collar 28 in an axially inward direction, the washer
Rl  27B) drseconad tiperedrentree 2320) seamd tporpbsiatice 8158 isneovided
to the handle arm 25 (or handle arm 125) between the
f as¢ pmiting oSthe harglhe 252 5((or hdndkteemilA6) ephdradno fR25ajt nendircular
the shaft collar 28. 10070] The spring nenber 29 is
ahslaffe@: et waedrduhe hélien 85c)aMhe baonprpdredisirboe 25%cis andigured
an inside surface of the bottom section 28a. The
s@rd aagumpeb efigag® with tieolpr essasudiede e ffrasieridngribal I271).
35 is tightened such that the washer nmenber 27 (or
WeG Ihethis e Fatide, Ainca Adedone tdpetch @mafaeChi N séBad efpetet Gurface
shaft collar 28 are pinched between the first annul ar

PI ) bisiif@0red4€ eiRk &8 tHcaRtt@RR@ sSERd 2NZH Frdt Upered surface 1271)
fastening section 125a). As a result, the
is formed on the first non-circular hole 25¢ (or first non-circular hole 125¢), the engaging

protrusion 27b (or 127b) can enter into the gap between the first non-circular hole and the
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fastening bolt 35 is less likely to becone | oose and
the gap between the shaft collar 28 and the reel unit
2 can be adjusted by neans of the spring nenber 29.
[0071] An internally threaded section 24a configured to
mesh with the fastening bolt 35 is forned in one end
face of the handle shaft 24. Since the handle arm 25

( 91511—@9&1@4@%%:0?%%%’59&?&25}?k?c?osrazﬂgg @ﬂg%?#ﬁ%%gn bh Qor handle arm 125)

fasteni ng asteni ng Is less

P BB S LS o LD UB BB

gresqg&ﬁgﬂvgntJ@n is not limted to the enbodi nents

SURPE 7¢ rell .
Xpirai ned heretofore and vari ous changes can be made

“hiRaE: ?ﬁﬁe&ioﬂ%ﬁﬁi@?i%a@% o5 %ineﬁgﬁali@cﬁawﬁ%}e@ﬁonm

previ ously es ri.bed e | ents, the, fishi %o%e%chaﬁaf%ns
ViR G Rl R e ot ot ke o ke

Z?gsen i vention g al.so b%_aﬁgried t ﬁg %r dra

C BT AN G EEPon-Griafg Bel 2Pa (o8 T PRAF S 250 et hegeraly
AR RGIRG BANRENEN T B

second line segments 125¢) arranged and configured to engage with the two first line

t
a

segments 24d.

[0064] Consequently, a gap is readily formed between the first non-circular hole 25¢
{or first non-circular hole 125¢) and the non-circular section 24b, and the engaging
protrusion 27b (or engaging protrusion 127b) can fit into the gap.

[0065] (D) The second non-circular hole 27¢ has a generally elliptical transverse
cross-sectional shape having two third line segments 27¢g arranged and configured to
engage with the two first line segments 24d and two second circular arcs 27h arranged and
configured to engage with the two first circular arcs 24e. The engaging protrusion 27b is
formed on a portion where one of the two third line segments 27g is formed. Since the
first tapered surface 27f is formed on a linear portion, looseness of the handle arm can be
suppressed in a highly precise manner.

[0066] (E) The second non-circular hole 127¢ has a generally elliptical transverse
cross-sectional shape having two third line segments 127g arranged and configured to
engage with the two first line segments 24d and two second circular arcs 127h arranged
and configured to engage with the two first circular arcs 24e. An engaging protrusion

127b is formed on at least one of the second circular arcs 127h. Thus, since the engaging
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for a dual-bearing reel, In a dual-bearing reel, it is
acceptable for the screw threaded nenber to be a nut
instead of a bolt. When a nut is used, it is
acceptable for a washer nmenber to be arranged between
the nut and the handle arm When the present invention
is applied to a dual -bearing reel, the sane effect of

S gmﬁ&s 12 ib m?mﬁa g@%bét%exﬂﬂ@ gérRraly Paceduliefirst non-circular
tai ned. [0075] (b) Although in the previously

desie n b freghd enddiaBNdBptichnonandhier @ssemabythd edgiging protrusion

configured such that the handl e arm 25 extends from

t he7th@Rdk erssifitio 24 daP whiNOuIGRRAS AR haskeal sidbE RGhE BRSuon-
it is also acceptable for the handl e assenbly to be a

S b@&tﬁ hB@r!%c,eaJdYOQ GhelnBn WAk s@ctnff\@qb € FENE rdlﬁradg?ap ff&zQHé

the handl e shafé in ORIydone {adlg ?lrﬁctkond?n

Toieh %@@‘*Aﬁgﬂﬁugk"ih the previously described
ﬁﬁg ded eCFh&mﬁ%ﬁ?ﬁ%ﬁ%FﬁL@&%ﬁﬁQ?g&%g?%Hﬁ? gm%reagggﬁanoy
1’?& éhg ?ae%ﬁ%g ?l\fkgganou%%?asde o?? E’eﬁf&gtafj' Afﬁ allo% S}%ﬁ%el 36 {or

al so accep WO Separate
egl%afceerr eﬁi Frgg% ﬁ(tagvr?%c ia? %ad '?srsg%‘?’ &19 fa‘s’sfcﬁmghglt \.%' Eartx}i tﬂe ﬁtst fon-

ofe %h?fé%%% (R e s eI 280 nﬁt@e\#“ﬁﬁx%umne i 3§?°r
) h th t h
SSee DAL Sedieh BB T Bk Esd v e ourel tf“aldn* arm 125)
h handl 0077]1(d) Alth
p%@ %? %tewg 91?3% ?%3@3%@85%%%*@%% %fﬁ’é‘teé?%ﬁ’étt métal. A
24 is scremed into naster ear shaf%28 t he pr.esent
| BoEEaTAloy soEpdss ca5dY &b e Sdigias Endsapup i @%WBWPPWF%
whi ch the handl e shaft connects to the master
sPiples gleetrol Wi rorospy el tha magpghgehonhaads ﬁm%ﬁr(@t handle arm 125)

[0078] (e) Although in the previously described
ettbvdiupased he fasteni ng section 25a

[0068] (G) The fishing reel is a spinning reel and also includes a shaft collar 28. The
shaft collar 28 has a bottom section 28a and a cylindrical section 28b. An internal
circumnferential portion of the bottom section 28a is arranged on an outside circumference
of handle shaft 24, and the cylindrical section 28b is configured to extend from an outer
circumferential portion of the bottom section 28a so as to cover the handle shaft 24. The
washer member 27 (or washer member 127) is arranged in a housing recess 28¢ formed in
the collar member 28 such that the washer member 27 lies between the fastening section
25a (or fastening section 125a) an outside face of the bottom section 28a. In a spinning
reel, since the washer member 27 (or washer member 127) is sandwiched between the

shaft coliar 28 and the fastening section 25a (or fastening section 125a), the external
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(or the fastening section 125a) has a second tapered
surface 259 (or section tapered surface 125¢g), it is
acceptabl e not to have a second tapered section.
GENERAL | NTERPRETATI ON OF TERMS [ 0079] I n under st andi ng
the scope of the present invention, the term
"conprising" and its derivatives, as used herein, are

| phandedndeQr Eﬁa hQ&ﬁ@slﬁg%% 5:61cBRd hitethe ®RGE!H h¥mbd®7 (or washer

presence of the stated features, elenents, conponents,

9L QRS 12i791¥s ?&?Eﬁeiy g eQ%osg& ?ﬂﬁe oltle. g&irgb‘%r, SX6d Gl
presence ©O ot her Unsta e eatures, elenents,

CONPRRCHL S, 93'[19%9&11&% Tﬁ'f)gseﬂ& 11589 e exgss%ﬁ’?a ﬁh-el_QStside, it is not
f or egoi né al S0 appl1es Yé wor ds” having simlar

?ﬁ%@érsgx% 0 %&8{1&119 \Svaghlg%ﬁléng’{)ert 7 ém't vgafsh%‘drﬁ%gdre% 121"}? %X& @19 Mlilas}?q?d

erirvatilves. sect1 on,

"portiaon, " "menber, " "el enent" when used .in.the _
SFRtr e eny e P ain Fearisy “oratE figp Bishlieagyer
a plurali f ts. As used herein to describe the
pfeg@éma dﬁ?@ﬁ‘i‘?‘%ﬁ’ﬁet he foll owing directional terns
"faorward, rear ove, downward, vertical .
e 4 BRI 2 PRttt Shiaypeg such that i
other simlar directional ternms refer to those

dF 3Rt RS anside Shifacg of @)@ﬁm@aﬂ SEHey 24 qlHPE Men (PRI G End &

i nvention., Accordingly, these terns, as utilized to

dessend %@ultah@mks%@e’w?\ Pptieed Bih 8L WatFSHP fase gfa master
relative to a fishing reel equipped wth the present

i B&a8 phafiol® of sherrpinpie irgel (fveg. theaseqend apnulpigprpigusim 246 gppeontact the
such as "substantially," "about,"” and "approxi mately"
amagigegatrbplil f inie ant neceseuy Grdbe tafinolia 28 &F contagt te mepter gear

of the nodified termsuch that the end result is not
sitghiiivéen thehaotiastigdd4 if 0OBEPIAI be omhsctaidp dstragster gear shaft 10
enbodi ments have been chosen to illustrate the present

i witk athresied cennaition (be, sppendentd of ontd MseastdtigkdretialtinConpgquently,
art fromthis disclosure that various changes and

nibg isfractat iobths sicdincobier 28ade bh emailificdviSidve tite fite@antlangrotrusion 24¢
fromthe scope of the invention as defined in the

appseing eshvelnait s thefshiaft &dlands &, antdvially omvegbdingtion, the washer
descriptions of the enbodi ments according to the

pmeseat2 7i(ovenheQteate 1 pT)axMh detholal relatileistihaliandle aoml2f,(or

and not for the purpose of limting the invention as
diedniRedm Qy st hevappeneaehisd sctitn 20adot Aabdingspdtival By snd the

shaft collar 28.

[0070] The spring member 29 is arranged between the first annular protrusion 24¢ and
an inside surface of the bottom section 28a. The spring member 29 is compressed when
the fastening bolt 35 is tightened such that the washer member 27 (or washer member 127)
and the bottom section 28a of the shaft collar 28 are pinched between the first annular

protrusion 24¢ and the fastening section25a (or fastening section 125a). As a result, the
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Cainms: 1. A handle assenbly for a fishing reel,
conprising a handle shaft (24) a handle arm (25)
configured to be nmounted with a screwthreaded nenber
to the handle shaft (24), the handle shaft (24) having
a non-circular section (24b) forned at one end, a
screwt hreaded nenber (35) being configured to attach

t RRichRBBbR 3 8sMest BRdly tbebbife AR tsah bethdén the shafedadke28 and

arm nmounting structure (9) conprising: a fastening

S @felrbdd Dnit 228 b RNcE 8¢ R Bhnstd? %mh;%ﬂ fe@bdimp25) and
having a first non-circular hole (25c) configured to

e n mwln@srh@@%b% bolt
MRS TAEChRLAN M AT g SOmE el PR s

rTg &tfgrqneg M bl 2Rd s Iﬂ%&le ékgﬂ@ﬁ Qﬁéeﬂke HnbRGHL 9@ (or handle

alvetoaroalonaX|s e arm he

o B MR, e
%Hugyﬁ 51‘5 Zl%) fa?%‘?xg%se&?e%o%g t((ﬂ'%st&ﬁl{g el 1594)6‘ (27c)

ure I'rcular “section
(% %f one engagi ng protrusion (27b)
bei'ng arraQ protrude toward the first

Eg(ﬁ)g?fr ::ul h? p1ﬁ%e|an(f(2'$ ot Y Amifdd B t'fne gx"r?k?od){mgrfts éx%?aurc’e%%%t%gofore

and various changes can be made without departing from the scope of the invention as
defined in the claims.

[0073] (a) Although in the previously described embodiments the fishing reel is a
spinning reel having a front drag mechanism, the present invention can also be applied to a
rear drag spinning reel, a closed face spinning reel, or other type of spinning reet.

[0074] The present invention can also be applied to a handle arm mounting structure
for a dual-bearing reel. In a dual-bearing reel, it is acceptable for the screw threaded
member to be a nut instead of a bolt. When a nut is used, it is acceptable for a washer
member to be arranged between the nut and the handle arm. When the present invention is
applied to a dual-bearing reel, the same effect of suppressing looseness of the handle arm
can be obtained,

[0075]  (b) Although in the previously described embodiments the handle assembly 1 is
configured such that the handle arm 25 extends from the handle shaft 24 in two opposite
radial directions, it is also acceptable for the handle assembly to be a single handle type in
which a handle arm extends from the handle shaft in only one radial direction and a grip is

attached to the distal end of the handle arm.
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an inside surface (27d) of the at |east one engagi ng
protrusion (27b) being arranged and configured to
engage with the non-circular section, and an outside
surface (27e) of the at |east one engagi ng protrusion
(27b) having a first tapered surface (271) configured
to taper to narrow toward a distal tip end and

a @@ped (é)qﬁhlﬁx@ﬁﬂﬂg M i b nE, cfekd'rﬂed @rﬁ?bd%hérﬁé%@ﬁmﬂ@ Baft 24 has

| e ‘asse tor a fishing ree

r g%‘stt %Qte% g]éycgh aﬁ@d]s*ect %ﬁ?érﬂi a second e&&ﬁxaﬁ?ﬁﬁ &@écp&ctlon 24g having

sectlon as at east one secon tapere surface

g&% xtérgl ad 'd§ Jtlgﬁsrr?g%ﬁ?)’ !:%1%’%&;%)&1%0 %Q&)afag% i%?ag le S.?E% s each
t E?&z%an ex%%?all?%xm%% écggn aﬁﬁgr&%ﬁr&? ﬁlrreglg d‘?i'%'{t{oﬁ%gd ﬁi@gli the

n-clircurar sec 1on gradu

E%Pgb@gai% ?lggloarhf | uert%ev% éIt! %%cﬁ 8 a\g@%ﬁg I:lglg}ge %1‘1 tée Leel lhmt the
ng r eCI t lgﬁhedacéunqu ag. Mﬁ%\gfgfﬁr& eq112e§ lﬁxn tﬁl\%anﬁﬁ ghaﬁ the same
opat i 8 %p g%ee?%@f»a e ERE TR PR GF hEdla T D ab)

of the handle shaft has a enerally

R or 40 Afhgual s iy s apeeA 401 wL; %%85%41? ghaft 24 is

first line segnents (24d) and two first circular arcs
(sueyeq Iammﬂ%@er gef sedintheghpentonventien qafglse ipe agpliefl fea handle
segnments, and the first non-circular hole (25c),

hassemblyamahish e hapdle shediqoanectsta feavegeiss eear sadl widet penaircular

shape having two second |ine segnents (25e) arranged
afekagenét gvcddet o engage with the two first line

segnents (24d). 5. The handle assenbly for a fishing

r EH78) eci(t)edthonghdh ghemraviowshiedasinbed embodiment the fastening section 25a

(or the fastening section 125a) has a second tapered surface 25g (or section tapered surface
125g), it is acceptable not to have a second tapered section.
GENERAL INTERPRETATION OF TERMS

[0079] 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,”

“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,
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t he second non-circular hole (27c) has a generally

el liptical transverse cross-sectional shape having two
third |ine segnments (27g) arranged and configured to
engage with the two first line segnents (24d) and two
second circular arcs (27h) arranged and configured to
engage with the two first circular arcs (24e), and

t R&iRAGAGLIRG, Qfd%aﬁﬁéis@’nas(%h% ah$ ofh©f BT Ae@onh1@@S s refer to
one anong one e portions ere the two third line

S ﬁg)g@tme%tx&%%gl z' g{ ﬁ% eafegﬁfi%% 3 PR BRSrRdnt IRBnRAC %@Qordmgly, these

circular arcs handfe assenbly for a

m%e‘?‘rm g u{ ﬁz%h b%%e' rﬁ?({%@%’in@éﬁﬁoﬁ) oﬁidaﬂe mﬁ%%reiéa rdlative to a

erein e ar gnesi um
Bl ST iy

oAt & P ERHALE ?E??Jt AR e AR R Rl mesp o

Tﬁ's@smﬁa PR SEABTFop BF ok R g s Pgoug o

PEBdeulvaBtirin (242) configured Lo mesh wilh the

LR R gﬁgﬁ'@éﬁaﬁﬁﬁg‘%@ﬁse‘?@% Hﬁ‘?ﬁgf’é? ﬁ@ P

OV V5 o P LR e vl BB oty i various

agﬁa%ggseacrjld ?nnod?ﬁc];tﬁo%g tc}al\r?lgedmgd%rl}elx‘c?r? w?t{wutt ggpagt%gof{om ’312 gcope of the
invention as defined in the appended claims. Furthermore, the foregoing descriptions of
the embodiments according to the present invention are provided for illustration only, and

not for the purpose of limiting the invention as defined by the appended claims and their

equivalents.
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a handl e assenbly, as recited in any one of clains 1
to 7. 9. The spinning reel recited in claimS8,
wherein t he handl e assenbly further includes a
shaft collar (28) having a bottom section (28a) and a
cylindrical section (28b), the bottom section having
Claian.internal circunferential portion arranged on an

Yt er circunference of the handl e shaft and the

cylindrical section being configured to extend from an

outer circunference of the bottom section to cover the
1. haf\dieedlggesemblyafog a fishing reHecORBELE menber (27) is

arr ahg tywpen the fastening section and an outside
fa%e o%gﬁﬁﬁ( ttom section. 10. The spinning ree
r echdrelte arm @bpconfBuradhembeinmunted with hecrbarbteedshmtmber to the

24) has first annul [ 24 f.
el Sl b emSe Rl ISt S hab el SR P pmea
S u&{ea&ﬁ QEC&\QQhﬁ%&Oﬂéﬁg&t H9Nb&hg bhEihal th 268¢H B HARGle arm (23)
a second annular protrusion configured and arranged

suhh¢ hatdld shattdB4)cont act an end face of a master gear
shaft of the spinn 1l.. The spinning reel

> o8 hind st G R T B b BsiBE ot e A i e
menber { ZQkenid %@EC‘EE&I (@5 gadedeh VRGAnBRhi(2Standmavingra first

protrusion and an insi surface of the bottom
sect i onnon-circular hole (25¢) conﬁgured to engage non-rotatably with the non-
circular section (24b); and
a washer member (27) configured to be mounted on the handle shaft in an
axial direction relative to a rotation axis of the handle arm, the washer member
including a circular disk-like section (27a),
characterized in that
the circular disk-like section (27a) has a second non-circular hole (27¢)
configured to engage with the non-circular section (24b), and at least
one engaging protrusion (27b) being arranged to protrude toward the
first non-circular hole (25a) from a periphery of the second noncircular
hole (27¢),
an inside surface (27d) of the at least one engaging protrusion (27b)
being arranged and configured to engage with the non-circular section,
and
an outside surface (27¢) of the at least one engaging protrusion (27b)
having a first tapered surface (27f) configured to taper to narrow
toward a distal tip end and arranged to engage with the first non-

circular hole (25¢).

2. The handle assembly for a fishing reel recited in claim 1, wherein

the fastening section (25a) has at least one second tapered surface (25g) that is formed
on a periphery of the first non-circular hole (25¢), configured to be slanted such that the gap
between the second tapered surface and the non-circular section gradually widens toward an

opening, and configured to engage with the first tapered surface.
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3. The handle assembly for a fishing reel recited in claim 1 or 2, wherein

the washer member (27} is made of a synthetic resin.

4. The handle assembly for a fishing reel recited in anyone of claims 1-3, wherein the
non-circular section (24b) of the handle shaft has a generally elliptical transverse cross-
sectional shape having two parallel first line segments {(24d) and two first circular arcs
(24¢) joining adjacent ends of the two first line segments, and

the first non-circular hole (25¢) has a generally rectangular transverse cross-sectional
shape having two second line segments (25¢) arranged and configured to engage with the two

first line segments (24d).

5. The handie assembly for a fishing reel recited in claim 4, wherein

the second non-circular hole (27¢) has a generally elliptical transverse cross-sectional
shape having two third line segments (27g) arranged and configured to engage with the two
first line segments (24d) and two second circular arcs (27h) arranged and configured to
engage with the two first circular arcs (24e), and

the engaging protrusion (27b) is formed on at least one among one of the portions
where the two third  line segments (27g) are formed, and one of the second circular arcs

(27h).

6. The handle assembly for a fishing reel recited in any one of claims 1 to 5, wherein the
handle arm (25) is made of a magnesium alloy,

the screw-threaded member (35) is a bolt member made of a ferrous metal, and the
structure further includes a spacer (36) that is made of an aluminum alloy and arranged

between a head portion of the bolt member and the first non-circular hole.

7. The handle assembly for a fishing reel recited in anyone of claims 4 to 6, wherein an
internally threaded section (24a) configured to mesh with the screw-threaded member (35) is

formed in one end face of the handle shaft.

8. A spinning reel, comprising:
a reel unit (2);
a rotor (3) rotatably supported on a frontward portion of the reel unit;

a spool (4) arranged on a frontward portion of the rotor; and
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a handle assembly, as recited in any one of claims 1 to 7.

9. The spinning reel recited in claim 8, wherein

the handle assembly further includes a shaft collar (28) having a bottom section (28a)
and a cylindrical section (28b), the bottom section having an internal circumferential portion
arranged on an outer circumference of the handle shaft and the cylindrical section being
configured to extend from an outer circumference of the bottom section to cover the handle
shaft, and

the washer member (27) is arranged between the fastening section and an outside face

of the bottom section.

10, The spinning reel recited in claim 9, wherein

the handle shaft (24) has a first annular protrusion (24¢) configured and arranged such
that it can face opposite an inside surface of the bottom section of the shaft collar and a
second annular protrusion configured and arranged such that it can contact an end face of a

master gear shaft of the spinning reel.

11.  The spinning reel recited in claim 10, further comprising a spring member (29) that is

arranged between the first annular protrusion and an inside surface of the bottom section.
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