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handle armis fastened to a handl e shaft with a
screwt hreaded MPEHEROUNER QETHEINVINTEONpoIt. In a

conventional handle arm nmounting structure (e.g., the
Fistdraf¢chalneedtiac] osed in  Japanese Lai d- open Pat ent
Publ i cati on No. 2004-236571), a tip end portion of the
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Bysgtoand fpfofRalictonvent i onal handl e ar m mount i ng
structure nentioned above, the non- circular section
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non-circul ar hole of the handle armand the
TRAE UL ARG PSRSE PERiQfioh RE. BRI R s5PREip 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.
[6004] 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.



-1 Looseness (nechanical slop) of the handle arm

caused by such a gap is particularly conmmon in

spinning reels, which have a nore sl ender handl e shaft

t han dual-bearing reel s. [0005] In view of the above,
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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.



washer nmenber can be a synthetic resin nenber or
another suitable material. -2 [0008] Wth this handle
arm nmounting structure, when the handle armis
attached to the handl e shaft, the second non-circul ar
hol e of the washer nenber is nounted onto W@e .
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[0010] In a handle arm mounting structure for a fishing reel according to another
aspect, the handle arm also has at least one second tapered surface that is formed on a
periphery of the first non-circular hole, configured to be slanted such that the gap between
the second tapered surface and the non-circular section gradually widens, and configured
to engage with the first tapered surface of an engaging protrusion. With this aspect, since a
second tapered surface configured to engage with the first tapered surface of the engaging
protrusion is formed on the first non-circular hole, the engaging protrusion can enter the

gap between the first non-circular hole and the first non-circular section of the handle shaft



protrusion is formed on the first non-circular hole,

t he engagi ng protrusion can enter the gap between the

first non-circular hole and the first non-circul ar

section of the handle shaft -3 nore readily and

| ooseness of the handle arm and deformation of the
metergadilygnd dogsengsa pf thedeedle arm ped defgpraised thptiest non-circular

reliably. [0011] In a handle arm nounting structure
hdl@cancbef suphiergpdmeek raimbhr di ng to still another aspect,
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[0012] Wth this aspect, a gap is readily formed,

geeralip eertartswldr itlansversgsrasrsediioanl shepehafing bieserebline sggments
and the non-circular section of the handle shaft and
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gap. [0013] In a handle arm nounting structure for a

sebfi®hbnge heRlie @agording to still another aspect, the
second non-circular hole of the washer nenber has a

er akiyy, gl:l 1RALLC : 5 | - le of

OB g i i PR Pk LA RO SR AUAT S SRE B R oot 0
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PIITEROR FrEL aRBY ERIESINIGCthe @8-ar arcs of the non-circul ar
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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 shaft. Also, the engaging protrusion is formed on
at least one 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 fo 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



[0014] In a handle arm nounting structure for a
fishing reel according to still another aspect, the
second non-circul ar hole of the washer nenber has a
generally elliptical transverse cross-sectional shape
having two third |ine segnents arranged and confi gured
engage With fydye Hpt linctseementp of thegonidngelas wﬁﬁw’%théiha@% shaft and
non-circul ar section of the handl e shaft and two
twoeeond dicukubas aaangdand angfeghraht agagd gith g two festgagelar arcs
with the two first circular arcs of the non-circular
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shape in the first non-circular hole and/or the
pransien canubeainsetedtintorihg gerowideaut insofparating apmscitbthappia the first
engagi ng protrusion. [0015] In a handl e arm nounting
nest-¢itotlanhelef amtl/ca thd dn-diguiae etctidadopaien foanstgablfor the engaging
anot her aspect, the handl e arm can be nade of a
prBBEHesi um al l oy and the screwthreaded menber is a
bolt menber that can be nmade of a ferrous netal. The
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spregrieicambaiady of o slonésine aley sndachngpdbétiezs hepd portion of the
tendency of the al um num spacer enables electrolytic

batomedbecandahe filde nomgnagiivlalWol tiaagee, at slutndnine spacer is
suppressed. [0016] In a handle arm nounting structure
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fishing reel is a spinning reel and the handle arm
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magnesium alloy corrodes easily and the ionizing tendency of the aluminum spacer
enables electrolytic corrosion of the magnesium alloy handle arm to be suppressed.
[0016] In a handle arm mounting structure for a fishing reel according to still another
aspect, the fishing reel is a spinning reel and the handle arm mounting structure further
includes a shaft collar having a bottom section and a cylindrical section. The bottom
section has an internal circumferential portion arranged on an outer circumference of the

handle shaft, and the cylindrical section extends from an outer circumference of the



i ncludes a shaft collar having a bottom section and a
cylindrical section. The bottom section has an
internal circunferential portion arranged on an outer
circunference of the handle shaft, and the
cylindrical section extends froman out
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the handl e shaft. The washer nenber is arranged
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connection (i.e., screwed into or onto the master gear shaft). Consequently, the structure of
the shaft collar can be simplified. Also, since the first annular protrusion restricts axial
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



[0020] In a handle arm nounting structure for a

fishing reel according to still another aspect, a

spring nmenber is arranged between the first annul ar

protrusion and an inside surface of the bottom

sectlon Wth this aspect t he spring nmenber is
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fastening section. [0022] Wth the handl e arm nounting
thstfastimting ecfiar. a fishing reel as shown and descri bed

in this disclosure, the outside surface of the
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arm caused by the gap can be reduced. [0023] These and
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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:



description, which, taken in conjunction with the

annexed draw ngs, discloses a preferred enbodi nent of

the present invention. BRI EF DESCRI PTION OF THE

DRAW NGS [ 0024] Referring now to the attached draw ngs

which forma part of this original disclosure: -7
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in accordance with a first enbodinment; Figure 2 is a
enviexdirhed) cross-sectional view of the same; Figure 3 is

a cross-sectional view taken along the section |line
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perspective view of a handl e assenbly of the spinning
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washer nmenber of the handl e assenbly; Figure 8 is. an
ex pl [5E 38 R SPEEEFHENG o ROV ZRGH of e By 9ssembf?;
according to a second enbodi ment corresponding to
Fi gufigurs 6 iFp dinee! 9igwsshevwinms istoaibng sepiean ofi %wné% arpeet the handle
handl e assenbly of the second enbodi nent

ass@ilgsponding to Figure 5. Figure 10 is a frontal view
a fastening section of the second enbodi nent
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of a washer nenmber of the second enbodi nent
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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 a 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 limiting the invention as defined

by the appended claims and their equivalents.



[ 00251 Sel ected enbodi nents of the present invention
wi Il now be explained with reference to the draw ngs.
It will be apparent to those skilled in the art from
this disclosure that the foll ow ng descriptions of
t he enbodi nents of the present invention are provided
(0020 i | Intbe fiaxt iemboémeylt,aﬁﬁﬁﬂmg regk is prsRingugIeelcogfigured to be
limting the invention as defined by the appended
maolratde adistiirtghred sudghitialvents s. fishBig[l 00 26dutlan axksethétiis substantially
enbodi nent, the fishing reel is a spinning reel

paARf it Reh1 URefifn JTOMHiind AdAAE bIID Figehes Ueh 4 thabpinning
it winds a fishing line about an axis that is
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sepsP 19 WHidghe fisling Hag ovin the spoRlh Thespodld s soRiEeT %)é the fishing
fishing line onto the spool 4. The spool 4 is
lingdmbe yorad oftorantouter feirsiin fegential syatace thsecofuhth arinscden a
outer circunferential surface thereof and is arranged
franward gokttuit sfaherquer 3 sueh tiedt it dae ntotedreeB ek nd fiath. i t
can nove freely back and forth. 100271 The reel unit 2

(0028 2 18ElechRdY2 Ads HA BEHyAH IRREIY A pdfinkDcdn b @t sigé f&tion of
portion of the reel body 2a, a T-shaped rod

OSSP 8 TR0 g ety 2
o PRG5BS Py BTyt o

reel body 2a has an |nternal space in which are
mejRbRFi2ddar eoverns thedieningdc vt SvaRpldedE 28nehegisel body 2a has an
oscillating mechanism 6. The rotor driving nmechani sm
inSrabsice 1 whighmot poviled a retonfitviog inmehaiisth 5 andtaatosgHatofg
the handl e assenbly 1. The oscillating nmechani sm 6

méEaBiSmid) eTisRor ddvhgakechamdmf Dfotdied the votod3 imédngurmrtiyn with
the fishing line around the spool 4. [0028] A

rof¥ibh BAfHe4ahdIRASRNHeE T | Ohebidthind QEAREiAIG trovk otk sBbsl@ back
face of the reel body 2a. The boss section 17a is

an%gg{t/}ll %;\;/?1% utlﬁ)fo%fyetﬂg ﬂ%h%[‘lg auhd te&pRE, to t he reel

[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



order to house a bearing 16a that supports a right end
of a master gear shaft 10. A boss section |7b is
formed on the Iid nmenber 2d. The shape of the boss
section 17b is substantially symetrical to the boss
section 17a about a line of symretry. The boss .

1 7devdreinde hanglq assembltyilge megnted oathenghtsitogasaowR ithFigure 2) is
respect to the Iid nmenber 2d in order to house a

coberad iwith d Gl rdralber QPP tap racrhiedrtl 9end neintehbaviag therform of a
gear shaft 10. The boss section on the side where the

bodRl @yRRRE MPhY odtsilds oNe CHE wehedr (9 has the el oBhttrunagned cone.
boss section -9 | 7b when the handl e assenbly 1 is

[
TR PR 1 G S e e S0 1 Do KD Bl G
.menmber havi the for f bot t.omed .cyl.in <o Ih
Ci DL Pt e B B <TeH MRl e Mfigured to
truncated cone. The cap nmenber 19 has an ext ernal
mesired et niae hohrerds! onsR a7°oﬁ9naﬁf? iRKde thiaposs section 174 or an
circunferential surface thereof, and the externally _
intehradlgdledadedcestom Mfoimgedionide therteds sestionddh Whe papapember 19 is
internally threaded section 17c forned inside the boss
fageddi 16 pitHofah©bosaRectiont 166 watHeybokhseea e d7is by tricans dfttlese threaded
fornmed inside the boss section 17b. The cap nenber 19
seb$onsf astened to either the boss section 17a or the
boss section 17b by neans of these threaded sections.

Céﬁﬂﬁkhgﬁg_rmﬁ%qhghgﬁﬁggﬁéﬁgwgbndle Assenbly [00291 As

owWn i N FI gure assenbly 1 is configured

RENEREE LR EC = N R M G

t hreaded connection. The handl e assenbly 1 can be
atfgplinstie thoonasien grar shafidl (dfwhighe's peeyiésd onge@astegget 1 hovithya screw
accordance with an angler's preference and fi shing
threetdrbebnntatiodi Ghe bandle assemBly 1t dae beamadintedags@thist gndiof the master
nmounted on the right side when the reel body 2 is

gedt Sed 0 ihhefridiRe vERY an digleristpréféreabs mdBssndinethod. In Figures
nount ed the handl e assenbly 1 on the left side. As

oSO 41y £ ol spmbinh holintas i i
from the rear, but it is also possible to mounted the handle assembly 1 on the left side. As
shown in Figure 4, the handle assembly 1 includes a handle shaft 24 having a base end
configured to connect to the master gear shaft 10 with a screw threaded connection, a
handle arm 25 configured to be fastened to a tip end of the handle shaft 24, and handle
grips 26 rotatably attached to both ends of the handle arm 25.

[6030] 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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configured to connect to the master gear shaft 10 wth

a screw threaded connection, a handle arm 25

configured to be fastened to a tip end of the handle

shaft 24, and handle grips 26 rotatably attached to

both ends of the handle arm 25. [00301 The handl e
adidegnirto 2ach ether aghaif exterprisecuiniaerial perdien of theregdl opposite the base

exanple, a stainless steel or other ferrous netal. As
erglhod\tire hiandFei shaft 84, As sindvibin Rigure 61 @ratadrsyersderosdsgtional view, the

section 24a for fastening the handle arm?25 is forned

ndnl:iRN1 2 8ELtORRAB hh&a LhRrARsAlIRNE] fbsd fRtioNARBUR Habakltwo parallel
24. A non-circul ar section 24b and a first annul ar

il e ééé%n%ﬂts %ﬂﬁ i@h& §YolPhds %glt\?&glfﬁé‘t%ﬁkultapax%ﬁﬁ%. ot her

on an terna CIFCU erentl ortion of t

osite the base e .ha
ogRElon %?‘aa Por e g, ATy gﬁQ@@@V%@f&%@&%@?%%a%4f and o
Vi ew, non- C|rcular sectjon 24b has a gener al
segprd @%@re%ﬁy bresded selion dhgrondiaapd tRadeg G Rsisr iy shaft 10
first line segnents 24d joined at both ends by two
arg prayidedionché haseand of tedandloeBaf} 2AsA s¢rons anmul @\ pyotresom24h is
and 5, a first externally threaded section 24f and a
praeided ek jexdne tonak lsyconbll eerdadly sleeidedned g TenThgfirse dxtemally
screw into the master gear shaft 10 are provided on

th?é%ﬁecp%%ﬁoﬁﬁﬁf 1@ff0I‘ Beiaadl x?giﬁjﬁﬂﬁdedaﬂread\um 80 BB assembly

protrusion 2 is provided adjacent to the second

Ly b0 R i
is{ réee)?q aglie}gguaaﬁéet:(f tﬁéeaa gléffde Y‘jﬁ t%n?xa %aggggbaf asetened% the

externall t hreaded section 24g is, for. exanple

lefteide-of ﬁm@@l Yl & ddie seecd wREHat PrettHEAY PEh isconfippipd fﬂfil grranged
fastened to the left side of the reel unit 2. The

susk don i cancohtact aprent fasi cfith@ahstérsgeaosifitglir wienathe handle assembly 1
arranged such that it can contact an end face of the

is fasdnel tgarred haftt2. The whond bieilignairesi@s 3 layradged spaced apart
fastened to the reel unit 2. The second annul ar

@ﬁ%é B3t AhuRAhrbSudid PRIS B @@ﬁfém%@%é hantlQdMa fza bﬁtween the

rst annul ar “protrusi on 24c, he portlon of

ﬁ%@ﬁ%lu?ar p{(ﬁﬁusm%AZc}% %Wéq eE(ghed ann fa?% a£4h9£ 9&151?16]'? L0 Biameter

e secon annu ar pro

thlar? th%lséjl gF otﬁex portions of the handle shaft 24. It should be noted that the handedness

of the threaded sections and the parts to which they mesh can be reversed.

[0032] The handle arm 25 is fastened to the handle shaft 24 with a fastening bolt 35
(example of a 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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than those of other portions of the handl e shaft 24.
It should be noted that the handedness of the
t hreaded sections and the parts to which they nesh can
be reversed. [0032] The handle arm 25 is fastened to
the handl e shaft 24 with a fastening bolt 35 (exanple
typd drives €indhis embedideant reHBRX) " ityre serk & dedeng i user. A middle portion
internally threaded section 24a of the handl e shaft
of24e hallde: frasenifmgenedtd thdhasda sheft 2rhaiel the haddie amx appkiends in
a stainless steel or other ferrous netal. The

t\aﬂ(o%bﬁﬁtertgre@%ﬁs $3%s kS inferbdcl chiR@thxeOoMheh&idksHaal 4. THE the
section 35a of the fastening bolt 35 has a tool

ha%ﬂl%%gée%lg ?;E)tg ltkg% argiggdlnl@{%@ 4 s?%Mubiﬁ‘éaixﬁgeN or groove

ure len), a

t h o, a Phj river
wé#@odi TBfbathe Skttt Srmadoth s Rl Y Fleehbllud My member.
m ddl e portion of the handle arm25 is fasiﬁged to
TCHEnR e SR AN B T e 2Pt A5 BRSSO TR LG 2 to
two opposite directions so as to intersect a center
extoniddrah therfasthming bectiohafe irviavo ofipasite ditrstiopmgedisdo intersect the
assenbly | of this enbodinent is a so-called double
hdnardhet 24 0033hstthiag bedtidh@saisn Zmerdly dyindadémefnbef. oA first non-
exanpl e, a magnesium all oy nenber. The handle arm 25

iRy BoleaSt @Rl BQirs et hAD22PRaBREla BRg@IASAE! theNthdbsX the first non-
configured to extend fromthe fas%enlng section 25a

t

ci cglnag elcgﬁgf%fé %gmgér[] %én?e{}zaﬁftﬁ)éqao;f et}g?fa('sﬁ%}@g%@%on 238 The first non
. I lindrical nmenb

cif Gl hls 25 i amay s enfoeh S o Bt h el Sbetion 240,
di ameter than that of the first non- circul ar hol e 25c

Agshowronfignre €, hedusitnen-qisiler beledfc haea sastallyifrgfangular transverse
section 25a. The first non- circular hole 25c is

crosrdectioati sliape dngag eéwa stoondliat sdymyent 23e artaaged and configured to
non-circul ar section 24b. As shown in Figure 6, the

erfgh S bith @it @i frdd e eghenid5ad s tvo GrRpdITAlelsygments 25f arranged to
rectangul ar transverse cross-sectional shape having

faE%u%?@%%l ki &7 %uﬁﬁ%@hé ?ﬁ@foﬁf ESRER b ranRdhSoR- &iklfu@éil hole 25¢

engage W t e two first |ine segnents 24d and

arf: F]%untdl (?J "l;hba clni,cgﬁr E&%%H%E%%Pargﬁrdl &@ﬂh&& tha 8fifie ?i?%@ﬁ[)ﬁi circular

arcs OUF corners o

first non-circul ar hol e 25c
hole 25¢.

[6034] 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 magnesium alloy handle arm
25 and the stainless steel fastening bolt 35. The spacer 36 is arranged between the head
35a of the fastening bolt 35 and the first non-circular hole 25¢. The spacer 36 is a ring-
shaped member that can be made of, for example, an aluminum alloy and is positioned by

a step like transition between the circular hole 25d and the first non-circular hole 25¢. The
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are rounded. The circular hole 25d has a | arger
di aneter than that of the first non-circular hole
25c. [0034] As seen in Figure 5, a spacer 36 is
arranged in the circular hole 25d in order to prevent
el ectrolytic corrosion caused by contact between the
spaeey 36 34 provalet] awithrraerae shaprechsudfBceaifd cohBgeedinenesse with e head
fastening bolt 35. The spacer 36 is arranged between
3%he thefastenidpdol 35t he fastening bolt 35 and the first
non-circul ar hole 25c. The spacer 36 is a ring- shaped

[oosjoer RERRtin &AW REFITRASR 4ab 6, £i0EnRxARRESss B5h BIfbiMdAUMan inside
all'oy and 1s positioned by a step l'ike transition

j I |l e '
enShee T PSRt Bl e, B ALk I HgbPloward the e s
Wit h a cane-shap surface.36a confiqured ta en e .
245 1 PRETRG AGPoos3n 3 * CHOT HULET e oHor L& st B0y apneage with
Referring now to Figures 4 to 6, an_engagi ng recess
a fishtaperce Syiieeg 27h ORA FIESRHE PIARHI P ifa WiECHREHRe 4g
section 25a, i.e., the end face that faces toward the
(dhanittbd lagdrnfAs shpwn i Feguessgaayidry theaeeging BérepmndShas Sevwddlong
tapered surface 25g configured to engage with a first

tht desIREy 5L1hE #e& ndhfciroflativlengadi NgorfioNtowaspondizy tb whera one of
washer menber 27 (described later). As shown in

T T

. 25c 1in a rtion .corr [ e

in§ g8 shirF R T a RO L SRR bR E RG] ol LEop between
tapered surface 2 is formed on.an inside surf of

the ferog @aggrqﬁlgwffgeeeggg erbSHTIER F%&P@aﬂlft@&gg sipn 288
that a gap between the second tapered surface 25g and |

cortespqding torpnepf thediradinecegmenta24d aradvdly wilsns toward opening in
corresponding to one of the first |line segnents 24d

thg Kladetimhl ay ap feben shd @watad hole@didng in the direction away
fromthe circular hole 25d. [0036] The handle grips 26

(0886 at traehasdib 2ripPPO sictadaitd 3o 0ppdshe ehanst the Barl2dm 25 such
such that they can rotate freely about an axis

thSURSY B dotll ¥eBBbteh akR shb&adtBNG parat Al theRandIGhatt 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 9 includes the
fastening section 25a provided on the handle arm 25 and the aforementioned washer
member 27. The handle 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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handl e grips are generally cylindrical nenbers
configured to be gripped with the finger tips.
Constituent Features of the Handl e Arm Mounti ng
Structure [0037] As shown in Figures 4 to 7, the
handl e arm nounting structure 9 includes the .
[0038]t enAngxpleined prevEBalypthsfirgewnomcelieholardr éoraneghing center
and the aforenentioned washer nenber 27. The handl e
poatidh dfabi fasrgingtsetttdn e 19 ca@lfparddno lenghes vettsthahbn-cobblarsection
28 arranged over an outside circunference of the
s4pandl e shaft 24 such that it covers at |east a portion
of the handle shaft 24. - 13 [0038] As expl ai ned
Vi o L ;
[Ogﬁj "Ilﬁé: Xﬂasﬁe{P ﬁn&%ﬁl%e? E¥ Eé;rp‘?é;%l%&é%faar sylﬂmeﬁc %éﬁéﬂ;hg{ {Iggzgmbgratwely

enter  “por eni ng “section
confjgured to engage with the nan-circular section
hasd 567 roe VAN At BN S e a8 by hg Rasher
synthetic resin that is conparatjvely hard and slid%%
meralgr| 2/ hag a girculpbfliskedike sgetiong 74 prshgn $rigapingprgisien b, The
and 7, the washer nenber 27 has a circular disk-Iike
ciselet disk-lik¢aceivd 29n heng agiond npr-otreulst lorie 27xhconfigared to engage with
circular disk-1ike section 27a has a second

th@8eh-6irEutad sRELdI0L4. 2k cagndih@pfotdsibn 2ehgageaides toward the first non-
non-circul ar section 24b. The engagi ng protrusion 27b

ciRURL hYEeS. tﬁ%W?ﬁ Hodid® of iercPRPdiskilkE YeonTh 810AREhd p@Phery of

a portion of e circular disk-Iike section 27a al ong

th%.ge:cogﬁ ragl?—lggél}iaxgﬁqie 5"7‘&? THE %g%a%h 0 gﬁ'.hslri&ti’ b?eh&’soén%n%& iu}fc‘?cc 27d

gIrng protrasion nsi surface

arranpged and cqnfigured.to, engage with the :

oI LTTAEVSAcR P U8 i ahe e B e Tt apg an ppiside
having a first tapered surface 27f configured to

sushaemd e aving a fiest fapered swidere 20f penfisyredhigl cagagovitly i first non-
washer menber 27 is configured to be nounted on the

cilahid hele$i5af The Rdshstimbambhial7 is tconfguradicebamotged e thedlagdle shaft
nmounted in an axial direction relative to the handle

204U 2% it AR nERE QN Be BEIrdll hvuh@e il ah exidl/dirddasn gelative to the handle
generally elliptical transverse cross-
arm 25. 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 of the non-circular section 24b 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. In this embodiment, the inside surface 27d of the engaging
protrusion 27b coincides with the third line segment 27g, but it is acceptable for the inside

surface 27d to be arranged farther outward in a radial direction than the third line segment

27g.
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sectional shape having two third |line segnents 27g
arranged and configured to engage wth the two first
| ine segments 24d of the non-circular section 24b and
two second circular arcs 27h arranged and configured
to engage with the two first circular arcs
[084Qagi Fg sprwr inkigsres 3 a9di5s theshab golks 28 hﬁ&abpmmmwé 28aand a
one of the two third line segnents 27g is formed. In
cylibildcad sixdidn @8t The hettim seatien S8a isaottdbyattdchedts the handle shaft
engagi ng protrusion 27b coincides with the third line
245 agdreetcyBiddricabsdctibh 285 isa0afipirad teedted @ ansied €ircumference of
surface 27d to be arranged farther outward in a radia

thg 'bBt%}ﬁ s@Rioh A sb B 1ot dUVECKE | hﬁ‘ﬁad@ SOEIE. A 1%@9111 ikarll QJQ&Q)]n of the

shown in Figures 4 and 5, the shaft col Iar 28 has a
t1o e nd a ] )
o0 S 1 AR L G
shaf t 4.. and the c l'i.ndrj cal ectlon iS .
2%%%%%@1}%@@@&%%@%& 4 A heRonspr ﬁrfss%%%“bo#\ circular

t he bottom section 28a SO as to cover the handl e shaft
hopaing seqeati? 36 doyfignngd telepsdeseitmeitular isk- e seetinsieraf dle washer

28a is arranged on an external circunferential surface
mehberty ihdndied is Hef dutsi@iAfabed fuhe bottdre stétiomt28anAdhangh hole 28d

protrusion 24c and the non-circul ar section 24b. A

conkikiell a6 cattIPUS tRATCHAERr gREusioRDUGUT 8@ Hafdle BEAfO3ListfBened in a
circular disk-1ike section 27a of the washer nenber

eg%er béf&loﬂr o e gl#]o@ﬁ%) fccggrg%ad Qh% @ﬁ?l?ncf?%alt Rebips lp@teﬁ)%ﬁtd' $RBh that it

contigure to catc on
t t dl haf t 24 [
widgh oA s 2o BRSSP ssPliod 250 SIS nfiadd ﬁ%'ﬁf‘?
The cylindrical sectl?n 28b is tapered such t hat
exfiradracipigriial RertieR @t H15dss testioh &7 HEr thmbase £35t8R li@aTwo

and is arranged to cover an external circunferentia
anpolar g ves 28dree bosszed de i oxferh@bei(amfivetid susagedfithoeylindrical

17b). Two annul ar grooves 28e are arranged in an
seetxdre8tado a3ito baspaee aparafrosiuatiackieofAstshewnyh Fiprd §alach of the

section 28b so as to be spaced apart from each other.

anﬁ§13§ BRI IBeﬁb GotRdDy 18¥GHaIehe b hanganbYlRKe ggpgﬂcﬁeat&ﬁ@ith a

is formed by first making a triangul ar groove 28f
brg)fcéhdl'ngeﬁ"iﬁgg\yt{)a Hiving a pointed tip and then making a rectangular groove 28g
using a tool having a flat tip inside the triangular groove 28f. As a result, the annular
groove 28e has the rectangular groove 28¢ and two diagonally chamfered edge portions
arranged on both sides of the rectangular groove 28g. Forming the annular grooves 28¢ 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 annular
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broken line) using a tool having a pointed tip and
t hen maki ng a rectangul ar groove 28g using a too
having a flat tip inside the triangular groove 28f. As
a result, the annular groove 28e has the rectangul ar
groove 28g and two dia%onally‘chanfered,edge portions
prafresierytr GrihebindlasheBdof he snsingaperalry PP ay @ GRavieped gaember
Form ng the annul ar grooves 28e in this nmanner
haveg dpsing waskessa todekiveghaf a béievéthgepriper arisomsyydiat spreng. The
annul ar grooves 28e than if the rectangul ar grooves
spA88 mMvtiRr DOkERes Blgraledhthe axwaniNg bd1084 fbh tatnih @i MGoming loose.
the triangular grooves 28f. [0041] A spring nenber 29

Tﬂggﬁﬁgfr[b?rﬁ%r 9 a?ﬁ s} % a?ddg.\‘séf 58 géé_ﬁbé?@veémz?tip ehd pIRisR 6F iRRhaft

shaft co that the spring
[ is.pressed by the first annular -15
Coggig?ffﬁ%qztglﬁr Jlgmg?'the handl e shaft 24. The spring

menber 29 is a ring-shaped nmenber having a spring
Oﬂkﬁﬁ%@%ﬂt%ﬂf Bﬁﬁt’i‘f'@ﬂ"a@%ﬁéﬁﬂm% leville spring, or a
wavy flat spring. The spring nenber 29 serves to
[084Hv entAstshewh érs?i@ntqq@ apd |3t the3otor grive tephangsnapdas a master gear
becom ng | oose. The spring nmenber 29 al so serves to
shafijl 0 vehigathehehdle assembly pisand-partdtl pmoahtet hemattef gear 11
collar 28 and the reel unit 2. O her Constituent

havRAL 4268 ééhfr alrBRgcdnb Aathiedo dReRl wli0Ae Inab&r 889 WRaft 10, and a pinion

Fi gures and 3, the rotor drive nechanism5 has a

gdPS gtrrarg;g?rg{]% %W%%{%togxgesﬂ’%ﬁhhg ?{?as{%?g?alril}_aﬁ SELY oflthe master

I'S non- a nmaster ge aving a

fage ar arranged to rotate t ther with t na [
ecgEaR e Pe 20 o st T Bis et 85 25 op Melnids 1y TRE 168,
configured to nesh with the master, gear 11. B tg ends .
[0843}t he AvgloBn in figdre 1 Reenter porgpg of &heaflaa%me%@g*ﬁ ffdyopen in an
in the reel body 2a on bearings 16a and 16b. [0043] As
axét daction dEidgoeleds thafotlemtng coanial itoms ofranged imasteens uted from
shaft 10 is open in an axial direction and includes

orieltad (0t ewt iY Flaaxd )alf thd @aReegaansigdd] (: a fostdRiouals hole 104, a first
listed from one end (right end in Figure 3) of the

infcéiﬁ?agl?&h&%%d 2Badt 10803 séeohliiBbufih@dabc hoth8d khrSBgh Bole 104, and a
second internally threaded section 10e. The axial length of the first through hole 10a is
substantially the same as the axial length of the second internally threaded section 10e.
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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internally threaded section | Ob, a second through
hole | Gc, a third through hole | Od, and a second
internally threaded section 10e. The axial |ength of
the first through hole | OGa is substantially the sane
ﬁ@é@%ﬁ%& th@édédesr%%tggn g@@@gpg@;@ﬁg@gﬁ e d hl%%/qsl tp%ﬁmﬁ?est internal
through hole | Ga is larger than the internal dianeter
digmeter frpongthemdlasnt e interna) diametadé thestbind itlonugh Iode abdis larger
si zed such that the second externally threaded
thae ticiinternafi dianietdr b€ tHediratl igteatadll thr2ddedancthd 10hs@t tsizdd such that
into the first through hole | Ca. The first
thb lﬁhﬁ eRE@ “r{alll]ytﬂlﬁ%m%@ctﬁ%%f‘é& e Q@eﬂt&i 1ﬁt0rth9 mlfmmlgﬂ hole 10d.

hread configured to nmesh with first externally

‘?%%S@ﬁf e ARadell sl [t 109 &t ﬁ?@%ﬁf*%“%‘g% Fbrth Blesh with
thg ety Exterpity e ed }Onﬁgﬁé{fhﬁ% ol o eaqn.

hole 1 OCc is lLonger than the axial length of the -16
[0p#dlst  iAstsheain figur B daceinvagepiol? el angyiendcisgigunit 2 such that

t hrough hole 10c has the smallest internal dianeter .
it aaromogate Frecliebes. anBive substartiadlly pdialnktoehe ofialt disction olithe fishing
through hole | Od is larger than the internal

rod] anebmpodtiont e dfithspiniontg@anel pagsdshheaded cegtet p@tiod 8bthe rotor
and si zed such that the first externally threaded

3 %ﬁ?ﬁs'f&@en%&fto %r}o*%? 3hiaes hed sl ml%ﬂalﬂﬁ iR 4B HONQR and a

he second |nterna 'y threaded sectlon 10e
f@é@%&%%ﬁ é%r@?ﬁg‘fﬁw e et d 2 bt b Sy M g iie2 oy
shaft 0044 homn n Fi gur |n|on
mgansiola i’P?‘HJF&;’e”d‘ PR ﬁ?ﬁpﬁg‘?e&éﬁﬂoﬁgfﬁfﬁ 15 nag S%hfough a
rotate freely about an axis substantially parallel to
ceptys pastioalof dhe psionasaol2. ke pinighgssy 12 myghesavith Sgimaster gear 11
portion 12a of the pinion gear 12 passes through a

andentlethepocitlbtbnp mbcahsnr®t or 3 and is fastened to the
rotor 3 with a nut 13. An axially intermediate portion

[0845] @ TheasMBMditehgaRechiaRisin ereds th idvRitd QooD@af 15%nd! Bercby,
rotatably supported in the reel unit 2 by neans of a

mgﬁ@i?ﬂe @%00]} 43, #Ws4 ?rhebcﬁ%t‘cL&Q ’I’L}ft-ps of)leﬁlgﬁcltS' ¥ eb ecéﬂ $P8Lnter portion

passes throug ter portion o
n§p%$1 gggpué?ia d;lz:l%emé%lhgrlngrg ﬁ%e‘?fle oscﬂ?%sng rr?ec\ll\nnamsm 6r5nciudes a spiral

shaft 21 arranged substantially directly below and parallel to the spool shaft 15, a slider 22
contrived to move back and forth along the spiral shaft 21, and an intermediate gear 23
arranged and configured to transmit rotation of the pinion gear 12 to the spiral shaft 21 at a
reduced speed. The slider 22 is fastened non-rotatably to the rear end of the spool shaft 15.
[0046] The rotor 3 includes a cylindrical part 30, a first rotor arm 31, and a second
rotor arm 32. The first rotor arm 31 and the second rotor arm 32 are arranged alongside

the cylindrical part 30 facing opposite each other. The cylindrical part 30, the first rotor
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and with the oscillating nechanism6. [0045] The
oscillating nmechanism6 serves to nove the spool shaft
15 and, thereby, nove the spool 4 in the sane
di rection. The spool shaft 15 is connected to a center
portion_ of the spool 4 through a drag nechanlsm
arlmel aa¢ thel Sﬁ@qqégO% éﬁ%\ﬁ?- 81h formeftas aee-pleggintegral ugﬁafhﬂont wall
21 arranged substantially directly bel ow and paralle
33 8 feredgpoofrogvatd parBon af bk cylendrizal paroit aridvaclebss scationd3a is
back and forth along the spiral shaft 21, and an
forméeEmnedi@lep@tan oPe fiht aayod. ancttoaginhdlgoslkiral to engage non-
transmt rotation of the pinion gear 12 to the spira

rofh@fly with (Rl 1ﬁlonrg%gf*1923§ SRRRAn a LRRted hbi#i8h of ale'b%ss section 33a. The
fastened non rotatably to the rear end of the spoo

sp%lgﬁs[htagéé and %19 ﬁ‘?&t ) ?onrﬁta%rfél% ﬂlg%h%ggtsl a%¥ hr&ghl tﬁi%lthrough

or arm
2., Th

t rotaor arm 31 and the second. rotor ar
hlf s B e B saisgdy Bncrer e g cbraes Gone 35?*60%%3] Al the
opposi te each other. The cylindrical part 30, the
seppidsiotar gre 3 2-of theaorar 31, Thardigilpa 4d eseiedl b stige thafiwhing line onto
are formed as a one-piece integral unit. A front wal
th838pad 4f ormed on a frontward portion of the cylindrica
part 30 and a boss section 33ais fornmed in a mddle
[0097]t | OThekpdd1e if h@RigcW@kiwedn theilsoldtGimIBal Md the second rotor arm
configured to engage non- rotatably with the pinion

3868he fhor §aﬁ<ﬁ%ﬂ§ﬂeﬂi b tﬁle (ﬁg ? bf H%r bQsnef 15 MG oBASPHe drag

sectlon 33a Spoo nd the front  portion

mﬁ %gl(s)uf'n é%z Fls%? (se%i)o%%{}g secq Cﬁ% glfrgé F(H%Uf?ﬁmg line to
ends of the flrs{ rotar arn131 nd t he %

bepaRnSLONYR 28 FECTIG] GoumerpRes lyaiept 4y sectien gados gre}F%réﬂy ona
the fishing line onto the spool 4. [0047] The spool 4

reprgvand patige @f Bethodbbin trun seiticnt4a; ende flanga Betiehdr fixesl to a front
second rotor arm 32 of the rotor 3 and nounted to the

erkdi of tienisbbdin trivek sptiah 46 Maktbobbintthmbuygdticne ide agaight cylindrical
mechani sm 60. The spool 4 has a bobbin trunk section

méRb&ARk ek tdrRdl cBrolihfémial hirfRe bRan @ paRURToQRE SpRMshaft 15,
external circunference thereof, a skirt section 4b

THOS B tBHERLA ¥a Rhinted 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 24¢ of the handle shaft 24 and then the shaft collar 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-circular 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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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 nmenber having an external
circunferential surface arranged parallel to the spoo

the hamdle gt 24hiecnssbivgihe mqm%roygmsp@wn&ébi\@thﬁe At gopircular
beari ngs 56 and 57 such that it can rotate freely

hadbd it ofithe fapaalg shiddit 25k5WHen dlceshace ¥6as akdrgrd i thg circular hole
Handl e Arm [0048] Referring to Figures 2 to 5, when

24df theRdlidge 6 2nd tBe FAGMBNREDIL IS & sthRAGS thehbdtalB4hreaded

the spring menber 29 is arranged on the axially
LR A L, AL R EHEL R 2 2 e
handl haf 4, h .
BB 3@ 2 Sea LU S o o A5 B e

o 25 The o haR o s 2D 16 Phed %&i%@%ﬁé&%}l that the inside
protrusion faces in an axially outward direction. The

sund@anelRed off the 2Bgdging premusiouptield pohingo cloge ¢angach witllagoortion of the
shaft 24 by engaging the non-circular section 24b with

ndrhérduldrsécthari4biconudpanding ob en@dithetirdt hige ket Ivgl. In other
section 25a. Wien the spacer 36 is arranged in the

wids b eﬁgiggl ro#edod 76 s HaRth@waedhe oAt cliBesection 24b and
fastening bolt 35 is installed into the internally

Jo ¥ ' 44, . t ' i 7

o BEESHRL TP 03248 KA, USRI LSRR 23 Wy o
ta e%ed cgtjgréace 27f engages with the second tapered

&4 C&°BKEof the engaging recess 25h. The engagi ng

protrusion 27b is pushed radially inward such that the
i nsi de surface 276@5@%@%%&%%3 usion 27b is

put into close contact with a portion of the o
[0A4N- ci rdterate srebediment2 401l aowrtespphdiadg Ih gicone! thé sithirity
first line segnents 24d. In other words, the engaging

befpwodn 8 ifipft add @ltérnhtke SmbdodiRinke thageits tolfl hendidrmaty ebbliments that
section 24b and the first non-circular hole 25c. As a

ark §lital t% BRSAPE DS 1R\ firkEnRARAER VRTIMBeZRy GaHS S DY idB&e numerals
gap can be reduced.

as the parts of the first embodiment. Moreover, the descriptions of the parts of the

alternate embodiments that are identical to the parts of the first embodiment may be

omitted for the sake of brevity.

Second Embodiment

[0050] While in the first embodiment the engaging protrusion 27b of the washer

member 27 is provided on a portion corresponding to one of the third line segments 27g,

in the second embodiment engaging protrusions 127b are provided on a portion

corresponding to the second circular arcs 127h, as shown in Figures 8 to 11. The second

embodiment will now be explained chiefly in terms of its differences with respect to the
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ALTERNATE EMBODI MENTS 100491 Alternate enbodi nents

wi Il now be explained. In view of the simlarity

between the first and alternate enbodi nents, the parts

of the alternate enbodi nents that are identical to

the parts of the first enbodinent wl gi ven t
firgherabodimente Fas alihe segoad embodimeeny et %redlre e érsrh%rrarts of the

enbodi ment. Moreover, the descriptions of the parts of
firshenbadimentrat mdaateddiittethe sambatferanes fiubsertlis oad etpdartabiens thereof

parts of the first enbodinment may be omtted for the
arsaken«f brevity. Second Enbodi nent [00501 While in the

first enbodi ment the engagi ng protrusion 27b of the

[0088her AsRBARR n RibuteXs, fﬂ{eoﬁla"n@%dasgé?nlﬂ?/ RO! {cARies a handlc shaft 24
corresponding to one of the third Tine segnents 27g,

hav{h(%/ahigasggﬁ conf%olabet%q ecFQ)gtﬁlg gtepé Ellilefft]f)(?aritllr%7gre%rtﬁreaded

correspon
crrcular arcs 127 a res 8 t
SRt BT Te S TSN B%?aé ALY %#Wrﬁe shaft 24,
terns of its differences with respect to the -19 first

andrigadliergsing 26 Pyptablycftaghed te bebriadenbbaihamedie apmaes. diigure 8 is an

the sane as the parts of the first enbodinent are
exiphdied atwgeotivt hidwheith drehandfear@an@é rotasdrddl degemesl corresponding to
expl anations thereof are omtted. [00511 As shown in
Figingur e 8, the handl e assenbly 101 includes a handle
shaft 24 having a base end configured to connect to

[Gbgﬁn ggfflth g ﬁa&ﬁ@ anﬂ?geiaga]%l Iwé%&z:on ﬁﬂ%lghiﬁj uénsﬁléory gember.
4
sttt Pt 185 o 5l oGt E?%narﬁ anarf?EscthOi‘ln ik %rﬁr?md to

125. Figure 8 is an | oded perspective view w

exipd fﬁﬁﬁg?eefaglmﬁﬁﬁﬁ@“%t 1goath BE %’@@?1 re&BP%@ﬁ@ﬁ@rrﬁgw% the
Figure 4. [0052] The handl e arm 125 can be nade of,

haﬂld}e sorBapl Bie fastamigg egitiom1364 tye gremtsdly cylindrical member. A first non-

circular hole 125¢ and a circular hole 125d having a larger diameter than that of the first
non-circular hole 125¢ are formed in a center portion of the fastening section 125a. The
first non-circular hole 125¢ is contrived to engage non-rotatably with the non-circular
section 24b. As shown in Figure 9, a recessed section 1251 having a larger internal
diameter than that of the first non-circular hole 125c is formed in the first non-circular
hole 125¢. The recessed section 1251 is provided for weight reduction. The first non-
circular hole 125¢ is machined from both the inward side and the outward side of the
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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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 handle shaft 24. The fastening

section 125a is a generally cylindrical nmenber. A .
firpt nogrcipsghar helerl28r ave nopramded dhgwircalaghale 4224 havo larggpdigmeter

having a | arger diameter than that of the first
thaothatofrtbe fiast nbwkrcl@3wlaiScf orned in a center portion

of the fastening section 125a. The first non-circular
[0D8d]e 1A3Ghdwn GORighieWed shared m%g%nﬁﬁﬁediﬂttm éduyarWotel 25d in

the non-circular section 24b. As shown in Figure 9, a

{696 HREMAnSEEHoAiclAnbsiDR¥hGd By lcBAF&8 el vMeR iinagnesium all

Ordﬁﬁgnét erntﬁan 0t 1a(.zt gjfomt ﬁe l?si rs? Cnon- cier cuel ar hg’%rées%nsg o
1§ .for in.the.firs n: cirqul ole 125¢.. The

naple TGS bl pleTeiblshs el AR GUIRTH T 1 S abogh 6 1s Mg
reduction. The first non- circular hole 125c. i

el (he B oS 1B HBTE Rl 264 Hhe THRopaglot Bled 25¢. The
side of the handle arm125. As shown in Figure 10,

spadre 1B6 issa ringrahapied ongirder tiol eantzsuadeay. @r geavenlel analuminum alloy
rectangul ar transverse cross-sectional shape having

sutface setahdith alvemisegdenpsitiiiied by arstarigedraasitos dafwiegu tledcircular
to engage with the two first |ine segnents 24d and two

hol @ ¥ ddarlditRE firs$ BEHBRGSar 1R 1 89! RROGFACE0! 3638 BrobvyRia R tH Heone-
first circular arcs 24e. The four corners of the -20

r .l I
SHp S A0 SRR o A0l Sp2 MR T ol 35. An
the first -ci.rcula ol e, 125¢c. [Q053], . shown, i n
anpiig goge 1 SRR S5 HEb Tt ARG P4 e Bpdel sunface
hole 125d in order to prevent electrolytic corrosion .
13oaukherrmilag 8roxe ¢ 3 Buicnesio Pra eRegHas ifiom Bopagating Ay Hieglumite.
arm 125 and the stainless steel fastening bolt 35. The
Mersarpesifitdly, imdiea theaiing bdad fastenmimgrbottldé intghicBBacmatkinpef the
fastening bolt 35 and the first non-circular hole

aldrdfie on HeaconsphgRt shdfcel 1968 cin 6gus Hapedonriobeith anchead35a. The
be made of, for exanple, an alum numalloy surface

cridket 86t bl AU bR 0B I3 615 aRP&I in@f‘x%gdig% M RRsk keBsurface of
transition betweenthe circular hole 125d and the

' -circular hole 125c. The spacer 136 is
th%)%%a\i}%rd{e%hw th a cone-

[0054] As shown in Figure 10, four engaging recesses [25h are formed in an inside
end face of the fastening section 1254, i.e., the end face that faces toward the handle shaft
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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shaped surface 136a configured to engage with the head
35a of the fastening bolt 35. An annul ar groove 136b
having a slight step-like recess is fornmed in the
cone-shaped surface 136a. The annul ar groove 136b
serves to prevent cracks from propagating in th

gag|hgi ¢e8. the spsped wperedl pirdagel iy 52 wRre HemREion tth%@ahmrculai section
fastening bolt 35 is tightened, cracking of the

244l aomicsndmgtth ene ontbe $insi padulsuartadée g3dmllyandowscur due
to contact with the head 35a. The cracking stops at

[0055 anmuylsaswgioPigered 366 [ antic Hole At moeathd strusRir€ 0P includes
across the surface of the spacer 136. (0054] As shown

thé PaskeneHy s%cé&p 12*5935?0@&1&13&1 fRd héﬁcﬁ@%ﬁf?%zél%mh%ﬁ)r&ﬁéﬂ%cd washer
In an insid face of the fastening section 125

h end ace fthat f 0 th nd
métﬂgerEIZt? 0 h%nlqe g agl r’%lélg%grggtgléeei/@iag%mﬁluﬁgs 4h%ﬂ %ggll 28
ed surface 125 confl r t
S OYex 3R PG SRR E AT POt B %d%@g@%@%u#%wrlagw the
127b of a washer nenber 127. As shown in Figures 9
hagdly shaft 2fhe engagi ng recesses 125h are formed al ong
the periphery of the first non-circular hole 125c in
[0pD6]t | ors egplaimed ponvitiusly, the fiost dorecidsianholet 126c t@uretihn a center
line segnents 125f. Each of the second tapered

postidil SCBS fak%athd st mBd 1980@72gurddrta efl@agutifia®e noh-cirb@lar section
respective engagi ng recess 125h and configured to

4 ant such that a -21 gap between the second tapered
surface 1259 and the portion of the non-circular

' f t.he fi . :
lﬂﬁgﬁg Iuloj'}le Yl of %if%.n 5? Zgﬁ Igz? 9 nﬁf aosy[ng'ﬁ:gg]réskgttl’mghlgmmipﬁratweiy
Fi 8 11 he hand| 1
herd S R <t § &s{a@%q@%‘a”s%%h%? TSR gRIbH Tpf e mombes

handl e arm 125 and the af orenenti oned washer nenber
1273ms aThevlhadick-bkaseetion hAT4 aryl engegior prarus®as 4Py The circular
i ncludes a shaft collar 28 arranged over an outside
diski-likeisdcaoe D22 ok atshennkandl@rcahhahble247s vatfigubat toichgage with the
covers the handle shaft 24. [0056] As expl ai ned

nogtch\gkgg §édmntzhs frizé &4 a0l (SR 1 208 peothrie ok SRR fitsA non-
circular hole 125¢ from portions of the circular disk-like section 127 located along the
periphery of the second non-circular hole 127¢. Each of the engaging protrusions 127b has
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 segments 127g arranged and

configured {o engage with the two first line segments 24d of the non-circular section 24b
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portion of the fastening section 125a is configured to
engage with the non-circul ar section 24b. [0057] The
washer menber 127 can be nmade of a synthetic resin
that is conparatively hard and slides easily, e.g.,
pol yacetal . As shown in Figures 9 and 11, the washer
arglehgesecongcrenigs axes &£ Flegranece pad confieuredde engige pathpthg figo first
engagi ng protrusions 127b. The circul ar disk-Iike
ci japes 242 7kheragaging pudndions arcdprmeed @ pdrtibes chPrEsponding to both
configured to engage with the non-circular section
eritid of eddhenfeioiag segorRl @fculys haRd 2112 1h tifs embodiench e ielsilb eurfaces
first non- circular hole 125c from portions of the

1ﬁdr&%@éngggiﬁﬁ'plréthﬁi(ﬁ@qw‘t%billr@ae hamahedcahPaguld®res 127h, but it

peri phery of "the second non-circular hole 127c. Each
. | . I . . .
is Qo UBIFRIER BaPLBCUSLATS o ab R DB B BTy gl direction
hth non-cincu{ar sigiion 24b and an outside surface
thyn the speRndifdredler pres{ 2 fhper ed surface 127f configured to
engage wth the first non-circular hole 125c. The
[0Ra8Iher Tihemprond ppipolisnasnd aghieyies basieadlyihe prshersgationnl ¢lfests as the
handl e shaft 24 such that it can nobve in an axi al
fidt erebediment el ati ve to the handle arm 125. The second
non-circular hole 127c has a generally elliptica
Distiafisneareagir&l 0Ss-sectional shape. The second
non-circular hole 127c has two third line segnents

[(}f@;ggjg a{(A?‘T’H@Harﬁﬁ‘@amﬁ%ggﬁtgg Eichfe 813308 Relli88 sti@ure for

irst I'ine segnments the non-circul ar section
. - t caond.circ arcs 127h _arranged.,an
me iR Ao SN Brshih o2 b R rbf et SRR 2 rmed a
24e. The engagi ng. protrusions are fornmed on, portions
0%%@5%%8%5%%% Thestyctyre i@&&ldﬁ a ?%éentweg%%%ﬁdl and a
circular arcs 127h. In this enbodi nent, the inside
wagherf member A7 Tie distaniieg seageiy? FrohasrediitsLisinosizeulen iple 25¢ configured
coincide with the second circular arcs 127h, but it

toieagamramptabitabl§ edthithendmasiradarsuctiackdh, THewhdhebmember 27 is a
arranged farther outward in a radial direction than

syhtHRtis eGaNfheMbEChVAg AEifhak ATIR-1iH0Re&In Theundee RAG one engaging
enbodi nent achi eves basically the sane operationa
pr@frfxﬁ&ﬁ 8788nd Q1 gured to be mounted on the handle shaft 24 such that it can move
in an axial direction relative to the handle arm 25. The circular disk-like section 27a has a
second non-circular hole 27¢ configured to engage with the non-circular section 24b. 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 27¢ having a first tapered surface 27f that is configured to taper so

as to be narrower at a tip end and arranged to engage with the first non-circular hole 25¢.
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first enbodinment. Distinctive Features [0059] (A) The
handl e arm nounting structure 9 for a fishing reel is
a structure for nounting a handle arm 25 to a handl e
shaft 24 having a non-circul ar section 24a forned at
one end with a fastening bolt 35. The structure 9
[00AQ) ude¥hen tha bendle s 3 tsrattaphedda thehwngdle shigls By thekgesad non-
27. The fastening section 25a has a first non-circul ar
citvolas haBe2 Teorfitlieguasber meroberidyag éittad natoshana@bliyeulrtshetidneg?4b of
non-circul ar section 24b. The washer nenber 27 is a
the yiddle hadt Tegidthererib €k sthaviciguiar Bole Q8 af thdhakdlt ke 25 is fitted
section 27a and at | east one engaging protrusion 27b

o1 theCRIML 4 QW8 deciiBn DL BPIREHAIR RN E4 Randlige BRRRIe3H1t 35 is

such that it can nove 1n an axial direction relative

. t h I im,.2 Th Lrecul.ar. disk-l.i:ke s '

i MG B R e E P B by SR e ger 27
engage with the non:circular, section 24h. The, .

riHg 48P ﬁ@aBBBttWreﬁ% Hgiirgizionraireyar 5&@&30@@ ﬁlﬁd{omré%mlan 240
the first non-circular hole 25c froma periphery of

andrbe §est tangrodourlesa Ll et thptess thpengaphee waYaYyPmg b toward the non-
protrusion 27b has an inside surface 27d arranged and

cicoiH isguioad4b 0Aeagagk, the ghp beiecaothecioneikalnr sedon d4b 2atbthe first
and an outside surface 27e having a first tapered

néiUtifate hdid 25chafilbEbEpelechgaiedplogutioperbso as to be
narrower at a tip end and arranged to engage with the

L{iSt -Gl : o
10DETR} T8 cfllethtbod e Gfipingbop BAPLTIREAdEed 10 cngage
0 on- .circular,.hole 27c .of the her nber. 27 .
wiE R D el Hulash Sof pfefsBl alrBite 228 BB g Bence win
handl e shaft 24 and then_the first non-gircular h?Je )
the gen-gireyl pserBpiE R o lip-2oiisttapered s¢rfacs 77615 framed on the outside
non-circul ar section 24b of the handl e shaft 24. Next,
surfaee 2% fTdns. ngreb dhe fag®ning bolt3ddrghiamedribe enggtngmeetresioh?7b of
that the engagi ng protrusion 27b of the washer nenber

the Waslen ngsrsber AV @ameigapinbethage betheed thesfonrdmular satibar4b and the
hol e 25¢c and the non-circular section 24b and the

firkst A-cit PSR Bhade B baR A Sa £cQulRN1658ndsb 81 BRIAFHRArm 25
protrusion 27b toward thé non-

caused by the gap can be reduced.

[6062] (B) A second tapered surface 25g (or second tapered surface 125g) is provided

on a portion of the handle arm 25 (or handle arm 125) peripheral to the first non-circular

hole 25¢ (or first non-circular hole 125¢). The second tapered surface 25g is configured

and arranged to engage with the first tapered surface 271 (or first tapered surface 1271).

With this configuration, since a second tapered surface 25¢g (or second tapered surface

125g) configured to engage with the first tapered surface 27f (or first tapered surface 127f)

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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circular section 24b. As a result, the gap between the
non-circul ar section 24b and the first non-circular
hole 25c is filled by the engagi ng protrusion 27b.
[0061] The outside surface of the engagi ng protrusion
27b is configured to engage wth the first
nToRirur Saptian TROF B andnehsepess phIctendlgmaes ey bande am 125)
configured to engage with the non-circular section
argideforAlagion ofithkifirsttinohagrenked hele2ba e A3 nanscifcolamboledASc) can be
the outside surface 27e. Thus, when the fastening
supptdssclmébregtlizbied, the engagi ng protrusion 27b of the
washer menber 27 can enter into the gap between the

cir : 2 = ;
08T, “5EY TRE MO R s RuPAR HeZE sch Y e chHGonal shape
t he hand| m. 25 _caus Y. 1 h
G I g R s s SPHRE ohitF alB R o LS tutar aves
apered surface 125 [ rovi ded .on a, port.i of the
2455 e @eéfr%r@ewer&vﬁhg%ia Pac gqrrﬁritzw%@idl%h@ﬁéfﬁ‘?ﬁwﬁ peenerally
first non-circular hole 25c (or first non-circul ar
regighgulaisasyerfherosesashenal shedadvimgrivasecond ding segments 25¢ (or
configured and arranged to engage with the first
secapelsdsegurchad@ S@)7draphged drid eniipapd te dngige fatthahd 87 Jirst line
Wth this configuration, since a second tapered
sepich@Oad259 (or second tapered surface 125g)
configured to engage with the first tapered surface

[Oﬁgfi] ( orCofniséC{%ECt{lf}gféaﬁgﬁ %Hgigygﬁ?g%gﬁétlveeﬁ ?neff%trﬁ)‘iil-cﬁfa&}ﬂal? Bole 25¢

Irst non-cir Irst non-circu

BReE Rt s B B Rbrer iy S RARsb e sl

and the_-24 non-circul ar section nore easily and
PPBYE ek &R (SrnEdgnsERHrEoR d A7 D5ap St THA M &Par m 125)

and deformation of the first non-circular hole 25c (or
[00pFlst D Tbe senohdnomreireulaidBdg 2 talmastregensiapp clipsied trappiecrse

reliably [0063] (C) The non-circular section 24b has a
crgShecadiay skedpeihptingalvo citiablnsegineond7gahangd dnd\confjgiradio

parallel first line segnments 24d joined at both ends

el Wothfthd S Gisf B REMRRG24d 248 twdBsbohf 8irbilfiSdres 27h arranged and
non-circul ar hole 25¢ (or first non-circular hole

co%%%ﬁ)edqgéngagg%vqﬁ{ Ak kWo 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.

[6066] (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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rectangul ar transverse cross-sectional shape having

two second |ine segnents 25e (or second |line segnents

125e) arranged and configured to engage with the two

first line segnents 24d. [0064] Consequently, a gap

is readily fornmed between the first non-circul ar hol e
prowgsion h¢ 7t is pEengsdin 8 grR hetaiech Biegenssly roghggplgetirst non-circular

non-circul ar section 24b, and the engagi ng protrusion
hopq b2 {comdehg agicrajlypllgtticalsicarcite@ ity seatian 2fbsthe pugrgitgeprotrusion

gap. [0065] (D) The second non-circul ar hole 27c has a
1298nen dt insefed inpd the gkp WMBOSMBEEPoratings spl bhapodd tieifapeon-

having two third |ine segnments 27g arranged and

i Ok hotdriede LRd/oLME AFE bl debfort Wb fnl Irdds th KRR & 413753
24d and two second circular arcs 27h arranged an

ﬂ%ﬁ@?é%ﬁ%ﬁgk%P engage with the two first circular arcs

engagi ng protrusion 27b is formed on a

tio ere e of the t t hi i nge segmepnts 27q.
10B&t or AR ecrndls armes (Pt bkl drpl S0 cat by BEET 5t Mpgidium alloy
formed on a linear portion, |ooseness of the handle
andrthe Batgning bobiimea ¥s arrde 9f a ferrigmsfalp Pecalwmingan#lay, spacer 36 (or
[0066] (E) The second non-circular hole 127c has a
spgeand @) Isyrmhpdditeteadn the hershidnod thectastssing bolt BHaad theHapieon-
having two third |ine segnents 127g arranged and

cieQnf hgersd (sOfirsengagfulir hblel 1P8ct. s, ithsiluhinien §RQsETd ®r
24d and two second circular arcs 127h arranged and

5 | ( . .
spggéé_m%{s%ﬂ ahQedBRGR05 e ﬁﬁg%é&ﬁzllg gfgog hddte Mwo@g@@m 125)

engagl ng protrusi I's fornmed on

I f d,ci I 127h.  Th
e ST R T e
RO o IR TR S TR S——

non-circular section 24b, the engaging protrusion
enablep eleaimolybe porsesianedf themegrdsaing a&oyf\mrﬁlﬁﬁm 25 (or handle arm 125}

I ncorporating a special shape in the first non-
tobiersappragsehol e 125¢c and/ or the non-circul ar section 24b

in order to forma gap for the engaging protrusion.
[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
circumferential 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 collar 28 and the fastening section 25a (or fastening section 125a), the external
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[0067] (F) The handle arm 25 (or handle arm 125) can

be nmade of a magnesium alloy and the fastening bolt

35 can be made of a ferric netal. An al um num al | oy

spacer 36 (or spacer 136) is arranged between the

gg 35a of the fastening bolt 35 and the first non-

cigppéeieate Hohehargte shaft iy motesid-aor HeqivashenBrmbansicler washor

Thus, the alum num spacer 36 (or spacer 136) is
m@mb@n@é{bjlsdeﬂsm}y to e expapne & inmoatsidsy Muagnder sacetlRSv{sber

handl e arm 125) and the fastening bolt 35, which can
méaberafg opivashes irhiblee557) 3¢ aallikely totheexpdsed toths ousid it ifnot

magnesi um al |l oy corrodes easily and the ionizing

ne‘b@@ giens Béol%f“ tHeR@asBEUREABER 23IR@P GhsIRP meRMRPI BB and the washer
el ectrolytic corrosion of the magnesium al oy hand

m%?%rzﬁ? (()P (va%%ﬁ glerﬁléag @%gﬁ IS)% %r%rd]? ﬁf 3 ?%g ﬁ?ﬁlggls hg%(l))ﬁ §J]eather
col lar 28. The shaft collar 28 has a
IeﬂﬂﬁFHﬁﬁiggﬁyg 82 and a cylindrical section 28b. An
i nt ernal C|rcunferent|al portion of the bottom
[08e%t i o ho Bandie shaf e @ fupt aspuignPLIiyaion 2ite gorftgussicach that it
of handl e shaft 24, and the cylindrical section 28b is
capdade qppoath andngse grthct pbthedmtiomt sertiorc? faqf heshefitdoblhr 28 and a
portion of the bottom section 28a so as to cover the
sebaiddmRuki pfdtrudidn 2Fh eonf@sEEsuchERNEr cad Cohiatt anaslidhce of a master
menber 127) is arranged in a housing recess 28c forned

ge‘af‘shatﬁh@ Sl PinfRERRL. RfeIHE lecbi@bndulis ‘P@tﬁt},ﬁfn RS contact the

['1es between the fastening section

mgs‘ct‘f?r %nll gsl%mt:,] rpot:l’l%geaslar?] ri}orq ?l{la(}Fcol}%P 58? ceotnpa%t ﬁi%tntlz%@r gear

sect nni St nce

SR oSBT %%a%tb's%p%?;‘e@%gég Sy ook shat 10

fasteni section 125a), the external -26

wigh ﬂé@ﬂ@%@ﬁe@%ﬁn firre seravEddnioRefantotheinastsr geachafl). Sieasequently,
t he washer nmenber 27 (or washer nenber 127) is |ess

the bkedtyretod theeshe polderd Stoan bh einopltfeiddBincdiredostaannuisr poarusion 24¢
the washer nenber 27 (or washer nenber 127) is not

rebthik@ InYovlethelto X SRk oliar 295 QLd:edlleinwhtd difech®i, the washer
necessary to col or the washer nenber 27 (or washer

mERFRE7 (B2 RhsRP thelbRr YEBNEA be moved relative to the handle arm 25 (or

handle arm 125) between the fastening section 25a (or fastening section 125a) and 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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menber 27 (or washer nenber 127) can be nmade of a
material that is highly weather- resistant and highly
durabl e. [00691 The handl e shaft 24 has a first
annul ar protrusion 24c configured such that it can
face opposite an inside surface of the bottom section
fag@anébﬂ?ﬁé isslgest likeboto bgeomg lopselard the @ap hefwaamtheghaft collar 28 and
protrusion 24h configured such that it can contact an
therag] figit 2 cadf baadiestdby mgasrofshasiringOnofbar R8. spi nni ng
reel. Since the second annul ar protrusion 24c can
[0071]t acAntiR@rmaleShresded@asti chiBfatcodBgurkd td Medtovitin g atiMg bolt
for the shaft collar 28 to contact the naster gear

3558 %ﬁne@lc}g whe anLﬁ@e hendhenab %4%% Shrte G dnd ¥ £6 19(oPBandle
connected to the master gear shaft 10 wth a threaded
C ction-(ji.e,, .scre i nt.0 nt he I .
P lep7 i B blsnGron e Wifeoll RLhs o Betbliig TBR 55 s A8kl to
collar 28 can be sinplified.. Since the first annul ar
Prﬁ%‘%‘fr%%méli‘? slening segtion o8 ?%ﬁ?%tﬁ%‘ﬁg S@FIOPH%géh aft collar
28 in an axiall inward direction, the washer nenber
OPHERFEMBSENMENERDer 127) can be noved rel ative to the

handl e arm 25 (or handl e arm 125) between the
[067Xt eniTheg peseaitiorenfoais(rat lidst enilrgnedimons &bapcdmotetofore
the shaft collar 28. 100701 The spring nmenber 29 is

an@VadB@EchaRBEVRE Be hilkRle hiftolit ddpaktindl frdth o 86pOsY B4 tnv@fton as
an inside surface of the bottom section 28a. The

| 29 is conpressed when the fastening
m%@%%“%@E?§m§§ghtened such that the washer nenber 27

LG it L BTN R R

annul ar, _ protrusion 24c and the fastening. section25a
spping rgsk kevingp Sertdrahmedrg)sm, e preseak mvtei}thr’r@n-a%ﬁ ¢ applied to a
fastening bolt 35 is less likely to beconme | oose and
regitirag spnies webr déred Svafspinndg wel, 28othetype bespieng tael-t
2 can be adjusted by means of the spring nenber 29.
[0DP71] TAB prastimantiyn téir gasedageet ton hadic amnfioghtigdstructure
to mesh wth the fastening bolt 35 is formed in one

foEReuf1a%arifg rdeen RANAL KR aRg el 26is atbdped1d 108 tlasetve tRédled
25 (or handl e

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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arm 125) can be fastened using the fastening bolt 35,
the fastening bolt 35 is less |likely to protrude from
the fastening section 25a (or fastening section 125a).
OTHER EMBODI MENTS [ 0072] The present invention is not
imted to the enbodi nents expl ai ned heretofore
Iﬂ%ﬂu ouécw&wgé% e A PreIopbedaRpr g mbadants the hﬁ?@ﬁﬁ‘ﬁ%z“ has
scope of the invention as defined in the claimns.
a fic0TBprngHy thabaded seption 34f sl psesondeaskmaliietiesadpésection 24g having
enbodi nents the fishing reel is a spinning ree
oppavitfradidieaiondsiag decdrasitshty td peppt ese pataty Raidloshafts each
can also be applied to a rear drag spinning reel, a

ha¥h G l)ﬁlﬂféaﬂéd"&cﬁ 8 vithQrdiREREY thick® %n @étl(ﬁlFHnﬁ nl’lsﬁ‘ﬂi the
ree [0074] The present invention can also be applied

ap&a?cg?m@ﬁaﬁqlldpe ?15 lé%v 9 ag‘ctoFdﬁ%E%J (&h wlﬁéh ﬁﬁlggllatlh ?eee? {Jtn:?] the

arl ng ree IS accep

RS S Y %ag@&%ﬁiont b 80 sesplF bt oot the same

menber to be arranged between the nut and the handle
pagisven Wa gpedigarpleaseiibe meveting priitian ofdhsphandle asgerably.
dual -bearing reel, the sane effect of suppressing
[00B s enédsAldtiovghén thapidteowstyniescabedoeniohiimente the Ha0diEShatt 24 is
(b) Although in the previously described enbodi nents

schdveednandhgst@seenddhas, the ?sese@tqnffézﬁuh egh 8166 Be bfjafed i@ handle
handl e arm 25 extends fromthe handl e shaft 24 in two

as@&ﬂﬂ? lify @vhlcrhatﬁé Héndqjé §h%9tdoﬁﬂe%ts ﬂotthé ﬁlaﬁlslséba?glﬁﬁp&ﬁ@h%oﬁ Rircular

andl e assenply t a single handle type In
dIe arn1extends fromthe handl e shaft in

m%%??n%ﬁég?%gﬁal direction and a grip is attached to

1R Fiough AL Tt Troar St sed dhBen el enipggection 252

handl e shaft 24 has a first externally threaded

(os Bretfagpnipg pecsing 1350 ded adeennt daneedd sprfaps Sapied secdienitangred surface
24g having opposite thread directions, it is also

128¢% epis abteptdbde prtephsie 4 wooskpacat ecdtiendl e shafts each

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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havi ng an externally threaded section with a different

thread direction and install the appropriate handle

shaft of the two in accordance with which side of the

reel unit the handle assenbly will be nmounted on. In

such a case, other than the handl e shaft, the sane
hoppnie], balewh and s versgaasav dbas any athes Smiﬂﬁtdilfﬁgﬁ%‘éé‘icﬂp%f?fef to

of the handl e assenbly. [0077] (d) Al though in the
thpgeaiifecotialsyo fddBhinghed cquippel withtise prheenhmvebteons Hafcbrdidgly, these

is screwed into nmaster gear shaft, the present

teiny 80hiPAd Q@Hesf@i‘ﬁ@tkﬁ?r@s@@d ih9éhtiof sﬁoxha neliRerpagsEritive tda
whi ch the handl e shaft connects to the master gear

ct

s ey ?ﬁ@&ﬁ%ﬁ@%ﬂﬂ? ISWS o1 LAY R, s of
enbodi,ne st.el taon 25a

deﬁae&saﬁl? o S&ﬁﬁ?ﬂt@ﬂm% a%pé%lﬁwtﬁlépaesruesa@ befpingagen o

(or section tapered surface

rea&%élﬂﬁ ampentsideyigtion olthg nmadafasdtern 5\&%&3@% prRdpgsult is not
GENERAL | NTERPRETATI ON OF TERMS [0079] In

sigmtiemglyahaiged. t he scope of the present invention, the
term"conprising” and its derivatives, as used

[0b8olei N Wigleon] N ictedeberhiBodim et davehda dhdenns illkaite the present
specify the presence of the stated features,

1n%lﬁ%ﬁnﬁ vill GO APRREN LS 1hoS QYRS inl tHE §Y ot th%rtﬁé&@su% @RSvarious
do not exclude the presence of other unstated

chaS% Sﬁofﬁ&gﬁﬁg E‘a%n b%%(ijer\%p& m&%fgﬂfr’e%artmfg%o%g ﬁ{gss'cope of the

oregoing al'so

In?t’]?aq\fi]i??l%a %h‘g}llﬁldaiirl ﬁgge;zfag??br?ﬁ?ed %:J}g{;h g%?thé}g}ore, glﬂqn%é%gon}ﬁ %eécrlptlons of
the terms "part, "section," "portion,'

the embpdiments\aserrdingde thapreseat BivaRfianeare é’é’i’fldﬁé\f@l lﬂlﬁétraiwal jonly, and

nmeani ng of a single part or a plurality of parts. As
nat$@dhbpupbse ¢fdindi¢iag theiaverdienps dsBmid byi the eprpanded clatnes and their

following directional ternms "forward, rearward, above,
equommungy d, vertical, -29 horizontal, below, and

transverse"” as well as any other simlar directiona

terns refer to those directions of a fishing ree

equi pped with the present invention. Accordingly,

t hese
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terns, as utilized to describe the present invention
should be interpreted relative to a fishing ree
equi pped with the present invention as normally used.
Finally, ternms of degree such as "substantially,"”
"about," and "approxi matel y" as used herein nean a
reasonabl e amount of deviation of the nodified term
such that the end result is not significantly
Wehalhge CLAIBOED]IS:Whi | e only sel ected enbodi nents have
been chosen to illustrate the present invention, it

will | Abenéiepahemiuntifg besereSi 4 higing Pecl Reviag b hEs@Eihi kénfigured
di scl osure that varlous changes and nodi fications can
f f
o D R e B A e ARG b ciruler
Smen nnngrpbnéé% gqge q{ng descriptions of the
enbodl Ment's 5t ré’ﬁb f& the present invention are
provided for_ illustration and not for .
parfasg@ngfse?tr% Pmﬁ@e? e Prvandie simandiBrins f%§ﬁ Rqfgcircular hole
appended clainms and their equivalents. -30 WHAT IS
copfiaMIVEDY Fiszage nopcritatablyevid themeurmiicnlyr sectigetande for a
fishing reel having a handle armconfigured to be
maumdshck mictbeac@fipamwdt thrieadedhtek obele hodée Stafidheansdxadltdirection
having a non-circular section formed at one end,
refe@RB id & rtdiioRalia st BRIHAAJIS Q6h] MR wdsami Iﬂ@db@nn&m@mg anghcalar disk-
armand having a first non-circular hole configured

n-rotatably with the non-circul ar section;
Iﬂ&gﬁgp maslﬂ$ nmenber conflgured to be nounted on the

h t

ot ot Fesnran B AR Snier e e e e Srvipdr soction, and
including a circular disk- |jke section haV|n%

secoHd<HD AN RERTRE PRS0 SemgglFEged & ergade QWK thpdirst non-

non-circular section, and at |east one engagi ng
pr ot r usirowablediafroar ¥ w'g:éldrytcaf the stcoud son-onerler ol i r st
non-an inside surface of the at least one engaging protrusion being arranged and
configured to engage with the non-circular section, and
an outside surface of the at least one engaging protrusion having a first tapered

surface configured to taper to narrow toward a distal tip end and arranged to

engage with the first non-circular hole.

2. The handle arm mounting structure for a fishing reel recited in claim 1, wherein

the fastening section has at Ieast one second tapered surface that is formed on a
periphery of the first non-circular hole, 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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circular hole froma periphery of the second
non-circular hole, an inside surface of the at |east
one engagi ng protrusion being arranged and configured
to engage with the non-circul ar section, and an
out si de surface of the at |east one engagi ng
protrusion having a first tapered surface configured
to taper to narrow toward a distal tip end and

aBr diigduntile arengagénpstrictededor 4 fistingor! eeitalinalaimol, evherein
2. The handl e arm nounting structure for a fishing

I 6l washel hedbérls fladt 0T dsynthicetdin. the fastening
section has at |east one second tapered surface that
is formed on a periphery of the first non-circul ar
hol e, configured to be slanted such that the gap

bet n .the second ered.surface and the
nan-e rpalt AneRBEEEA P BRI EERE " ovar d an
openi ng, and configured to engage with the first
tég@? g Q%r f ace. -31 3. The handl e arm nounti ng
structure for a fishing reel recited in claiml,
wh dredla shafhlea vinssthegn-eiegvbas segtipnnfatecddt oae syt het i ¢
resin. 4. A handle assenbly for a fishing reel,
carprivsthngded membadben@emifigarddan ditechsthahindi@winn gy the handle shaft;
non-circul ar section forned at one end; a

angdCrewt hreaded nenber being configured to attach the
handle armto the handl e shaft; and a handl e nounting

Sgglg&hg %%un&#g?stﬂ%ﬂ% echél?géggﬁé Hl%uﬁtfiex{gﬁsg{]ugfu‘?e haxing

a
f eni ng section prov on t e arm and
having a first. non-ci,recul ar ,hol conf.i.qgured to. engage
non- e ErgISSEARRO CHES Mo e TRE s A RSCEVER 2 Gy aikular hole
washer mnmember configured to be nmounted on the handl e

shaft FeniErekiosneags noageiagbly sithihgpon-grala sedionesnd

axis of the handle arm the washer nenber
a washer member 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 having
a second non-circular hole configured to engage with the non-circular
section, and
at least one engaging protrusion being arranged to protrude toward the first
non-circular hole from a periphery of the second non-circular hole,
an inside surface of the at least one engaging protrusion being arranged and
configured to engage with the non-circular section, and
an outside surface of the at least one engaging protrusion having a first
tapered surface configured to taper to narrow toward a distal tip end and

arranged to engage with the first non-circular hole.
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including a circul ar disk-Iike section having a second
non-circular hole configured to engage with the
non-circular section, and at |east one engagi ng
protrusion being arranged to protrude toward the first
non-circular hole froma periphery of the second
non-circular hole, an inside surface of the at |east
one engagi ng protrusion being arranged and configured
t 6. ehgdgedlsiarin asdvaenbip forei fishirgaeclseatdddan claand, wherein
out si de surface of the at |east one engagi ng

PEY FAd®hiNg §aMbM Gad of 168t oné 3pENRACtaperell a0Efa€o MHat JUIfened on a
to taper to narrow toward a distal tip end and

L§ I
pc%?ﬁ@}ggﬁ‘#%é ﬁﬁﬁﬂﬂfg‘?‘éﬁ% Hg%i 2%1]%}1 ?(] td ”&!% &tﬁf%ﬂgﬂrtgig Qllléegap between
eci t rein t.he fast n e tIO
thé, $6Q eas{aPS é %“é{cnS% ct“%h‘g‘&%"&l iR ol ey §°Wafd an
a . peri her of the frrs% non-ci rcul.ar hoIe,
OREBIREI Bl A TEYeBE SHast BolhSU TS Heret R §%p bet ween
the second tapered surface and the non-circul ar
section gradually w dens toward an opening, and
configured to engage with the first tapered surface.
6 6. The lnadk semaassaned g énlal fishirgyreal ketisddi inglaire e, wheeiit ed
in claim4, wherein the non-circular section of the

hardia-shald sbafondofArOialld ¥haHl hdsPd b&rkally AMSUAT G8nsverse cross-
cross- sectional shape having two parallel first Iine

see n(gﬁ? Ql%ai)teﬂ{ea%ngovmffofﬁarraﬁ r§tqmeasr ngﬁ%ﬁé aJnQ bqgst ércguﬁa? Qi joining

rst Tine seg the fi
non-ci r,cu hol_e a nerally rectangular
s w?gt%%g@%éwsﬁrﬁrmwa ¢’ having tvo second
i ne_segnents arranged and confrgured to engage with
t He fisgbien-gisqularihode ascypeneraly rectanpgan gl @S Fipss-sectional shape

assenbly for a fishing reel recited in claim®6,
hawingrtsiorsecond line segments arranged and configured to engage with the two first line

segments,

7. The handle arm assembly for a fishing reel recited in claim 6, wherein

the second non-circular hole has a generally elliptical transverse cross-sectional shape
having two third line segments arranged and configured to engage with the two first line
segments and two second circular arcs arranged and configured to engage with the two
first circular arcs, and

the engaging protrusion is formed on at least one of the portions where the two third

line segments are formed.
8. The handle arm assembly for a fishing reel recited in claim 6, wherein
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t he second non-circul ar hole has a generally
el liptical transverse cross-sectional shape having
two third Iine segnments arranged and configured to
engage with the two first line segnments and two
second cjrcul ar arcs arranged_and configured to engage
wiherseeonsl rapocirquiar dolechas augenerally cdliptisaliranssers §ogs- wtlonal shape
protrusion is formed on at | east one of the portions
hawingr tevot therd tlime sepineds atramgedsadmenfiguiad ¢o Bogage dvitiBthe Tive first line
handl e arm assenbly for a fishing reel recited in
seGmantNabd twoededrll circdfartdhie& sem@od aRdroiificed & ch@lge Wigls the two
a generally elliptical transverse cross-sectiona
ﬁ@@@ﬂﬁkﬁgﬁ;l two third line segnents arranged and
con I gure to engage with the two first line segnents
© BBy B AR Eha o P i REF B 0 W iR
engagi ng protrusion is formed on at | east one of the
second circular arcs. 9. The handl e ai massenbly for
a fishing reel recited in claim8, wherein the handle
aPm The hnadls asm assawin &iadinhing rsg) reeikesl ig claimes; Whewied
menber is a bolt menber nmade of a ferrous netal, and
t He mhdketmrienfade bhemapnsihudedoyg spacer that is nade
of an alum num all oy and arranged between a head

P eHet deRf-Biredda nkdter RNRAT membert Mg d dfaSterrB@Nmedal, GHE ar
hole. 10. The handl e arm assenbly for a fishing ree

SR B0 e I A0

I d h
oo i e B B p €8 Fﬁatasne SR num
aIon and arranged between a head portion of the bolt

menber and the first non-circular hole. 11. The handl e

arm assenbly for a fishing reel recited in claim4,
wherHiehandle arm assembly for a fishing reel recited in ¢laim 4, wherein

the handle arm is made of a magnesium alloy,
the screw-threaded member is a bolt member made of a ferrous metal, and
the structure further includes a spacer that is made of an aluminum alloy and arranged

between a head portion of the bolt member and the first non-circular hole.
11. The handle arm assembly for a fishing reel recited in claim 4, wherein
an internally threaded section configured to mesh with the screw-threaded member is

formed in one end face of the handle shaft.

12. A spinning reel, comprising:

a reel unit;

-34 -



an internally threaded section configured to nmesh wth
the screwthreaded nenber is forned in one end face
of the handle shaft. 12. A spinning reel, conprising:
areel unit; -34 a rotor rotatably supported on a
frontward portion of the reel unit; _a spool arranged
o# retof Fasafebla supneied ioa s femtvard pogiesy of thgepehuiitindl e ar m
assenbly, the handle arm assenbly having a handle
arnpod dnangddenshbtivhalpargomohiberator;euiar secti on
fornmed at one end, a screwthreaded nenber being

CaMah@Yaat atemdly, atthahliR dnandieniy Mutiggt he handl e
shaft, and a handl e nmounting structure, the handle

m)un,{wjl 1Sipucture having a fastening section provided
on the handl'é arm and having a first non-circular

hol e confi gqured to _engage non-r.otatabl.y with the

non- 0t iR EbR s AR R R B AR 8 BT gur e

to be nounted on the handle shaft in an axial

di r L ETB¥ RSO MDY et iR IARiAAgT EH@ndls m o the handle
arm the washer nenber including a circular disk-1ike

sect i oshdfawinthg a second non-circul ar hol e confi gured

to engage with the non-circular section, and at | east

one ®hgelty moupingtstrustiuay) thediandlcansanige dirtcueriavingde

toward the first non-circular hole froma periphery

of the secRAthNRBH& Hioviddd onid BanddadNgddigaverl 4 &L nbh-circular

the at | east one engagi ng protrusi on being arranged
hole configured to engage non-rotatably with the non-circular section, and
a washer member 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 having
a second non-circular hole configured to engage with the non-circular
section, and
at least one engaging protrusion being arranged to protrude toward the
first non-circular hole from a periphery of the second non-circular
hole,
an inside surface of the at least one engaging protrusion being arranged
and configured to engage with the non-circular section, and
an outside surface of the at least one engaging protrusion having a first

tapered surface configured to taper to narrow toward a distal tip end

and arranged to engage with the first non-circular hole.
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and configured to engage with the non-circul ar

section, and an outside surface of the at |east one

engagi ng protrusion having a first tapered surface

configured to taper to narrow toward a distal tip end

and arranged to engage wiith the first non-circul ar

haP el'he spyimng reghygcidqd 1nsiavg Ie®hereti ted in clai m 12,

wherein the fastening section has at | east one second

t dpefatnmgr feation thaatat ileasf oneedeon tpenpé rsuphey yhaofis tthemed on a

first non-circular hole, configured to be slanted such
peripdtrytdfehgant hel-veailar Holg coefiqured toalpedladedsiichaka thngap between

the non-circul ar section gradually w dens toward an
thOREBIMIY tapRitd  GRRLE GWECHet SrRRBRAE Welith tg'?ﬁiufailfé Skidens toward an

tapered surface. 14. The spinning reel recited in

L al [ ' structure
orffferut Rl o iR MR rE SRR 01 t o

section and a cylindrical section, the bottom section
having an internal circunferential portion arranged

on an outer circunference of the handl e shaft and the

cy#i Her spirmiingsieek icgifed ipelaig oMby ed to extend from

an outer circunference of the bottom section to cover

t e hdvaihel e shafting sstralctune fuvdts enclodesbe shafs callaramgéng a bottom
bet ween the fastening section and an outside face of

setiiéh BAd baaMinesédl @Betiokd thel BSiERI s8R 48] afi efteir@l cirBumferential
claim 14, wherein the handl e shaft has a first annul ar

pPhE hM @.oﬁ%ﬁfdugéllrc%tg@ﬁﬁe@e%‘@ﬂ@?ar@ﬁ%ﬁ%ﬁ thd c@f#lrical section

ace opposite an I nsi surface o ottom section
of the shaft collar and secon ann [,.protrusi o
ool 0t FiaRR kg ParGRto Bal i PRere R WY LB AR o cover e
e ace of a master gear shaft of the spinning reel.
hafgl.% JFE% afi nning reel recited in claim15, further
conpri si ng
the washer member is arranged between the fastening section and an outside face of

the bottom section.

15. The spinning reel recited in claim 14, wherein

the handle shaft has a first annular protrusion 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.
16. The spinning reel recited in claim 15, further comprising

a spring member that is arranged between the first annular protrusion and an inside

surface of the bottom section,
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a spring nmenber that is arranged between the first
annul ar protrusion and an inside surface of the
bottom section. -36 17. The spinning reel recited in
claim 12, wherein an internally threaded section
configured to mesh with the screwthreaded nenber is
formed in one end face of the handle shaft. 18. The
spinning reel recited in claim12, wherein the
ndfi- Ehe winning webrerited inrclaimel Znamdtedn shaft has a
generally elliptical transverse cross- sectional shape
hau iinigriailp tirazdekd| settidni ¢w@ifightedao seghenitts thendreathrédded tnember is
circular arcs joining adjacent ends of the two first
fokhBEirSQ@BRSoe oAk Kdlefdhkft non-circular hole has a
general ly rectangul ar transverse cross-sectional shape
havi ng two second |ine segnents arranged and
configured to engage with the two first Iine
S nts nning reel recited in claima18,
V\ﬁgr %SWWEH%ESEW&%%O Ciafl’?lcltgl SPHGl e has a general |y
el liptical transverse cross-sectional shape  having
t \WeF fecm piculgrsecticagpiehe Sandle shafbBasah gencsi glirti! fransverse cross-
engage with the two first line segnments and two
seseeroh dhapier o rgr tvar asalbal fastgew segohenis rahid gwo it st arautay sges joining
wth the two first circular arcs, and the engagi ng
adpaceht ¢irls ofitheswb dlrstethe@Bgraénts,@@8t one of the portions
where the two third I|ine segnents are fornmed. 20. The

S RSP Qoﬁ @@&ulﬁﬁ%lé Rk 4 @eﬂ‘éﬁ!ﬂe@&ng%@ﬁ%s@eﬁs@ Rro3®e&Mnal shape
non-ci rcul ar has a genera Yy el |p i cal

haltvgr@%%&gndflql%ss% %ﬁtts &Pﬂﬁ%ﬁdsdﬁﬁ%%nﬁgﬂéa pgergq\ﬁg ag@h\r}\nﬂ? hwo first line

[ ar conf

t he tmo first I|ne -37
segne

19. The spinning reel recited in claim 18, wherein

the second non-circular hole has a generally elliptical transverse cross-sectional shape
having two third line segments arranged and configured to engage with the two first line
segments and two second circular arcs arranged and configured to engage with the two
first circular arcs, and

the engaging protrusion is formed on at least one of the portions where the two third

line segments are formed.
20. The spinning reel recited in claim 18, wherein

the second non-circular hole has a generally elliptical transverse cross-sectional shape

having two third line segments arranged and configured to engage with the two first line
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segnents and two second circular arcs arranged and
configured to engage with the two first circul ar
arcs, and the engaging protrusion is forned on at

| east one of the second circular arcs. -38

segments and two second circular arcs arranged and configured to engage with the two

first circular arcs, and

the engaging protrusion is formed on at least one of the second circular arcs.
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