RECI PROCATI NG MECHANI SM FOR SPI NNI NG REEL  CROSS- REFERENCE TO RELATED

APPLI CATI ONS [ 0001] This application clains priority to Japanese Patent
Application Nos. 2005- 258862 and 2006-71345. The entire discl osures of
Japanese Patent Application Nos. 2005-258862 and 2006- 71345 are hereby

i ncorporated herein by reference. BACKGROUND OF THE I NVENTION Field of the
I nvention [0002] The present invention generally relates to a reciprocating
mechani sm Mre sRECIPBOCATINGMEEEANISMROR SRINNENGIREEL.0 a

mounted on 8- ool uni LR SRE EBPN g OntekA REDAFSL BLERRING® Forth i n
associ ati qpoijth g h[soépﬂlbélfbnctflalﬁls'ﬁi%h%rto%ﬁf{nesﬁﬁétgﬁr&ﬁm{éaﬁm RbBbhon [0003]

Conventi onal | y, an oscillation nmechani'smis nounted on a SplI nni ng reel for
uni for m y 20886% aed 20G6-Ehi4g Theratitserdiscleyuom| of Japaneshuatero i pdiaaticmsddd. | at i on

mechani sm hat, e S wth a na ear and a traverse
cam osci | I2&??3‘?%%@%@%@5@?@4&|aﬁeghfﬁgg%g‘ﬁ?r§’ﬁ5?ﬁd 13‘?’5%%?%’5?%?%@ in association
with a pinion gear have be@hCKGRBUND dReHINVERNTOIORlI art. [0004] The
traverse cam oscillation mechani smincludes a worm shaft, an interl ocking

mechani smIaeld oA the Ingempinenber . The worm shaft is arranged parallel to a

spool shaf The Qal_shaft.. The . nterlacking
mechani sm'r oqzzlt esmgﬁ%&%¢t§%’&§ﬁg{l§gnef% fa[te R&rﬁ%%§?tl%€§8@§1% tlﬁcﬁe wor m
shaft. SeepedificalBx aipresentapaneseelaRatte atedtplobattat hedhabidm dilalspliff@Oree] 0005]
The sli d| rrenber in this type of oscillation nmechanismincl udes a_body

rrenber HRCRRRFAPH S H%?Jfﬁ@?unﬁ%@n 3 reekug @lothe spipR@eredlynenshlydrack Anel i cal
ve 'S ffoﬁﬁfr%@o&&uﬁﬁwﬁlﬁa tafl&S bPQﬁl%}!te%ﬁ.he worm shaft. A front end

tion o e engagi ng nenber engages the helical groove. A circular
thr ough hdlaekgreuhdinfednationt he body menber so that it penetrates the body

menber |reﬁélon |ntelsect|n Wth e, worm sh A base egg portion
of the ené@b‘mg RBEPRAlY: EABY At sBre HISW@QW@%tW%%Wm%EﬂG OrThe
base end partiRR Whdtd ?ﬁa @ﬁmﬁm@ﬁ@gg&w ASeuctiph YanalsciRabh ggeﬁatmﬁﬂ wth a

di anmeter that 1S cut be smaller than that of the front e portion
t her eof . haviagdigeromm that éngrgkewithrendt goaraidonirivsrfearnedchtianr ear end of

the spool mser(]: girglsm-m\ef\mélal \%rng shn?tngat ro a%es in association with a pinion gear have been
known in the conventional art.

[0004] The traverse cam oscillation mechanism includes a worm shaft, an interlocking
mechanism and a sliding member. The worm shaft is arranged parallel 1o a spool shaft.
The spool is secured to the spool shaft. The interlocking mechanism rotates the worm
shaft. The sliding member engages with the worm shaft. See, for example, Japanese
Patent Publication No. H11-18639.

[0005] The sliding member in this type of oscillation mechanism includes a body

R

member and an engaging member that is stored in the body member. A helical groove is
formed on an outer periphery of the worm shaft. A front end portion of the engaging
member engages with the helical groove. A circular through hole is formed in the body
member so that it penetrates the body member in a direction intersecting with the worm
shaft. A base end portion of the engaging member is slidably inserted into the through
hole. The base end portion of the engaging member is a columnar shaft portion with a
diameter that is cut to be smaller than that of the front end portion thereof. In addition, a
{emale threaded portion is formed on a rear end of the spool shaft. The sliding member is

fastened to the spool shaft by screwing a bolt into the female threaded portion. Therefore,
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fastened to the spool shaft by screwing a bolt into the femal e threaded
portion. Therefore, -1 when the sliding nenber shifts back and forth al ong
the worm shaft, the spool shaft also shifts back and forth. [0006] When
the shaft portion of the engaging nmenber is cut into a columar shape, a
burr or a cutting scar may be generated in a corner portion of the shaft
portion. ause of  this, after cutting the engaging nenber, barreling is
per f or ned Wﬁerl‘ ﬂ’@ S@ﬁ@&gﬁ% qrshibis back migt forfdy Abenerthe Piegm shife thirgogl shpfirabseber
and an abr gghy %quﬁ are mxed in an abrasive tank, and rotated and
shaken there| n hus e burr and cutting scar of the engaging nenber is
removed as[00R&] abrskéneshafppertion sf thek@ga@gnesibet REUERHYRY cHBMEELHAGE, a
[0007] In the af orerrentl oned conventional oscillation mechani sm_barreli ng

is perfor FEHOOHCYHEE &5tg a0 R SeanBied inp camer pertionof theghafi@pain. Bogauspios

Ki nd of bagie opineLs Lused
for shorten|Snéﬁe’?ﬁb(lalttgr{r%)thél'ftg ﬁ%%in\[éﬁnnégﬁ E%? mg pgér%@%d%% Bé 84%%211%% B of

t he shaft lpwitg bnradingt the eagamgg’ mgrnh&rﬂyﬂranl&rés&rerm;foundb@rﬁmﬁ iesn t han t hat
of the front endeﬁgrtl on t of Ther ef.ore, when the abrasive conpound

with | ar g Ys eplegnt Lotgie 6‘“ E%%H%%Ipvgh%ﬁ%b}ﬁa %Wtﬁ%% se@usf by cont act
a steppedyp %&g afknpel Yﬁ%&o@é@aﬁﬂ@%rg?ﬂ? %Pﬁl@%ﬁf@st}&@s Eﬂl@% thé Eg%a%%%' on.

Accordi ngly, shaft portion nay a ta ered d the
di anet er thankaf nay be entirely reduced fromthe base end portion side to

the front or ide. Ln this , red haft ortion
Wnose di ar{e{%j”p &%ﬁ]tea? GFLeRUQRg éan‘f%ﬁ?‘i‘lﬁé"@ E?P’élﬁ ]élilg’é to the
cfht end pl@ﬁfbhh&ﬂox$tfﬁ%n@gﬁ@ﬁiéﬁ%eﬁ@@er'tﬁ@@&tﬁﬁgtHe!Péo‘? Trhﬁdlstﬂﬁ@‘dgﬁalpéﬁn %{ the
menber, _a slight gatﬁél s generated between the shaft portion
Wi

t hr ough hé‘béﬁstﬂﬁﬂéﬂmﬁéﬂd arge pasigeh eyl be, usTh dor, shottening the ashdughof grap fors

t ed t nb lid h h th
Db ough nap B 8808 nERENAR Pl HFs BOIRE L s (B e S S S B b
t hrough hdkemalisr than esiu bfthetffwt &id shirtion FRAQET Therchi8 VWM hbRBIve MOt hl y

reci procatlemg %‘ﬁ End forth., [0008] In view of the above, it will be
apparent CBMPRBREWER{AEe pattifles ficussds the pbiesivhicempennstings nelecasiha eonttns fe

exists a g ?gecf 196111 bhm%ref?ﬁlgecghﬁﬁ%bmo% tﬂgfrgﬁmﬁ%%msm OfA&O-sf‘ﬁllngﬂ’f nvenr eel

t hat preven | ng mne tion
addr esses Sh&tﬂ\pcsrtma amhyl e foheedinta tagered bﬂiapasiindftﬂi@dhaﬁle&d Ehereﬁﬂ ingdy b dnkirdigcone

apparent to, thpse s i.n
. arp educec? Bom the lbase end ] portion side to the front end portion side. In this way, if the

tapered shaft portion whose diameter is entirely reduced from the base end portion side to
the front end portion side is formed and inserted into the through hole of the body member,
a slight gap is generated between the shaft portion and the through hole throughout the

. \} through hole. Thus, when the slight gap is generated, and the shaft portion of the engaging
member slides through the through hole, there is a possibility that the shaft portion
wobbles in the through hole. As a result, the sliding member is prevented from smoothly
reciprocating back and forth.
[0008] In view of the above, it will be apparent to those skilled in the art from this
disclosure that there exists a need for an improved reciprocating mechanism of a spinning
reel that prevents a sliding member from wobbling when sliding. This invention addresses
this need in the art as well as other needs, which will become apparent to those skilled in
the art from this disclosure.

SUMMARY OF THE INVENTION



the art fromthis disclosure. SUMVARY OF THE INVENTION -2 [0009] It is an
obj ect of the present invention to provide a reciprocating nechanismof a
spinning reel in which a sliding nmenber is prevented from wobbling when
sliding. A reciprocating nmechanismof a spinning reel according to a first
aspect of the present invention is a reciprocating nmechani smof a spinning
reel for reciprocating a spool secured to a spool shaft that is nounted on
a reel uni EGUBBJ t hdt isgnmjesgol the presentatytoptiba tkpraniiefagetiprocitingissdwinisni oh

with rotat] f ster.gear. that 1ncludes a r.m ft, .a slidin
menper - at guriiae BT bRenAG Rk iRl PSRy B8ROk vaftn VBl m
shaft is diesippsdn@hRohridn ofX kfthnidl F@e btAdiAE td HErd RGREt SMBE bresdiie wor m
shaft has an intersecting helical groove on an outer peripheral surface
t her eof . THECRIBYIH § Hepipropsingtraechppsmad espamingre) fohreckpeosring spogjegeured he

sliding er. .| ' n- bl y.coupl 0.th poaql aft
P e T R R B B B
recess porihiagsuciatibhevitteges®npoa nBir kg tAdt 18510&gI angorEsHAg! a Shdind member,

| ongi tudinal axis intersecting with the axial direction of the spool
shaft. The? SHFHPHFORERHArOEEeY Bansarssedn HaERD. akbe werm shafl isrdsposedealang an

direction rot.at i : ' I i ! i ed to
be mount 68 aa R OUfe BFHHE AR b e B LS SR

al ong t he @aérgleripbéraleatiaontheido€ The abimrhift pnsies Bsdsesvipnhtwidnthesnascsf i gur ed
to transmt t rotation of the _master gear to . .the rmshaft. The .

engagi ng rﬁ?ﬁbgfh‘? Sﬂxﬁ%@gm i ‘éﬁ@%@i%@‘} 9dretiBnme KAy ?@%égwwlﬁ Hel i cal
gropve andnh@asihpditecBBh ! TRIINAY néﬂl%epfnt:ﬁlldw& bEAIRELDG WRHRSEcess g&ﬁoﬁ.haf t

portion is |ocated along the Iongitudinal axis ‘o e recess portion. The
shaft porkheoncdsagoriondns apongagon méraberi and radmogigdinab axis rdemegmgiwith fher t | on

and anot her . end ortion that i.s.adj acent the engagi ortian. The end
bort on arthid A HARe wedl st T g memanarT oA Birkeannbr Aang
engagi ng nRAhgE] @fectiBE by @ALSSH PLE WORn shi® $HabhidPRbitioans chiFfufedtoaret er
smal l er than a dianeter of the engaging portion. [0010] According to this

reci pr ocath i iereerhdigirethunit e geide dii shigingembabercmelrand derth alhag dregagiing

portion a - f i L i.a t smaller than a.dia of
Phe | engacebii PBR hRRhuleBntiubR o Bl TR e B0RS Fhal il RuEi RS
portion amghstdigeshafthe wpah thafl. THiedaghgmaXGiph@uddsAe eshafitg patibh@mtcan be
formed to conprise a first shaft _portion that has a dianeter smaller than

that of tKRBE&H§AGIHGC peliee siovaner ashalcrnition Higt supports the engaging member.

The shaft portion is located along the longitudinal axis of the recess portion. The shaft
portion has an end portion that is remote from the engaging portion and another end
portion that is adjacent the engaging portion. The end portion and the another end portion
) of the shaft portion support the engaging member at the recess portion. The shaft portion
has a diameter smaller than a diameter of the engaging portibn.
[0010] According to this reciprocating mechanism, the engaging member comprises
the engaging portion and the shaft portion with a diameter smaller than a diameter of the
engaging portion. The engaging member is supported by the recess portion and the shaft
portion. Here, for example, the shaft portion can be formed to comprise a first shaft
portion that has a diameter smaller than that of the engaging portion, and a second shaft
portion that has a diameter smaller than that of the first shaft portion. In this configuration,
stepped portions are formed between the engaging portion and the first shaft portion, and
between the first shaft portion and the second shaft portion, respectively, Therefore, when

barreling is performed for the engaging member with an abrasive compound with large
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portion that has a dianeter snmaller than that of the first shaft portion.
In this configuration, stepped portions are forned between the engagi ng
portion and the first shaft portion, and between the first shaft portion
and the second shaft portion, respectively. Therefore, when barreling is
performed for the engagi ng nenber with an abrasive conpound with large -3
particles after cutting is perforned for it, the abrasive conpound does not
easi |y conP@étles pfierqatineds pedonmedtfonitsthe Abrasivd icogbyynd dres hor sssilaeehtad cond

shaft portj .respectively formed jn a red.shape so that a
di amet er tﬂ%?e:% |g%§géorn§‘ag‘§§orfiglﬁl?¥glet %Fa[fi%ﬁ?m{aﬁﬁ FE9ms Gife thereof .
In this corkpativelyifomed e thhdrad slﬁEél s& BR0R diShdr i hHOs 1 i GBSeRe8 toward the
respectively fornmed. in _a tapered shape so that a dianmeter thereof is

decr eased t8Wend PoRion sidethereehdingbiscpafiguhiden dhe firfhandgeopnd shafitpapimedre

portion i : i St nd.,shaf.t ortions will be, decreased,
Conpar ed 5 heeiEal fhdd R ANt SRRCR SR PRI 4o Tha st el 10 GRA P
formed in fordtandpedicihgeos oTHeREbrel beapdiclimiresn inaE 8ffreifFst@RAl sE@hY shaft
decreased toward the front end portion thereof. Because of this, a gap

gener at ed BEbRREHlk Tredacrgagsd, camparsd dom gonsteationad sprfigaticana whieh 2 shads s
portion w :be: I i t ortion.
Accor di ngI%/C{mfprﬁgq?ﬁgfﬁ:dﬁaﬁgggg%ggéﬁﬁa? "Hﬁg‘lﬁ %@%tﬁgthglgﬁ%gseengr?eelgggﬁg%egf rom
wobbl i ng itnwetiethe éoas sndyprtivotherdofl Bhtaise onfhigurgap igeierated betsvepRdgifike to

prevent the, sli Iﬁgf menber fé%‘? wobbl i ng, agd t hus the back-and-forth

reci pr ocatdGrCuindshal SOTURRR g0 FsTeRssS ParHoB avil s slepregsed avtcariheycare imorad. | n
anoy her  cgpfd Y FRELQIBERT ABKRATRLE, ladi - Lguyed to
cér'f)pri se a tubul ar S(l;i_ebarli ng whose@?h%htg?ﬁ%%rﬁdgh%gl%g@%?fﬁgF%?Prcg%%%éelgé%n t he
recess pdram erebaling whbs ecdcrmprtiprer inphsrahfipamtionrit spopdble so pregerniyagi ng

menber. |n,. itio the rin an pe configured to include a fjrst hole
that is f%%lﬁg% *%%“?‘?{J‘%%W@?g%ﬁﬁ%@}w e%&%@%gﬁ reqiropaig ke Hiieg on
t her eof Im@ﬁ@ﬁ@@béb@oyﬂh@ﬂrfdﬁ&ade of the base end portion of the

engagi ng portion, and a second hole that is formed on the inner peripheral
portion ofl®0kle fHos#tothesgopbeuritem. forcxamgpld, thes!sirgemenberman becsnfigiobéto

communi cat SBEt B eRkE PR WS SherreliBFR AR DA B O PR BRs! s 1 e

t han t hat poftidnhedfvlicst i@k peripiRrdl Postidtabberd ik ilcafagiNdRBndar. 18ladABiohs
perfornmed _for the engagi ng mepber with an_abrasive conpound with |arge
parti cl es B peaFing ea e Repiisewad iodngleds o fls doteghatiis formed osrhg innpoparipbaral s
formed in f : i Thereof - i tirely.
decr cased”t Sy posp 208 pofich Misco1Beertd TR RIohBPSERhr bF pER &l Poltion
of the engaging portion, and a second hole that is formed on the inner peripheral portion of

the front end portion located in a side of the first hole remote from the base end portion of

s

the engaging portion so as to be communicated with the first hole and is formed to have a
diameter smaller than that of the first hole. In this configuration, when barreling is
performed for the engaging member with an abrasive compound with large particles after
cutting work is performed for it, the shaft portion is formed in a tapered shape so that the
diameter thereof is entirely decreased toward the front end portion side thereof. In other
words, the front end portion of the shaft portion is formed to have a diameter smaller than
that of the base end portion. However, in this configuration, the second hole formed on
the inner peripheral portion of the front end portion of the bearing is formed to have a
diameter smaller than that of the first hole formed on the inner peripheral portion of the
base end portion of the bearing. Therefore, the small-diameter front end portion of the

shaft is supported by the small-diameter second hole, and the large-diameter base end
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words, the front end portion of the shaft portion is fornmed to have a

di aneter smaller than that of the base end portion. However, in this
configuration, the second hole forned on the inner peripheral portion of
the front end portion of the bearing is forned to have a dianeter snaller
than that of the first hole forned on the inner peripheral portion of the
base end portjon of the bearing. Therefore, the small-dianeter front end
portion of perien of Hufshaft pogionge sunpdripy by He lsrgidiadétanBtsehols e Foerdftiel eegapand

the | ar go- rangr SpePBRERERGal s BREHLRER Enpogih O b SRR et DR PR ™

smal | - di anelebe typpoiallpaecrpael | Rmpted B dhBkiraROH i WRicRBA IIRIO Q)@ thevi |1 be
especially decreased, conpared to a configuration in which only a hole with

the sane Hhdedeler & pypebin thy bedmeh Bochwsg.of Busause gsherpled detvecegdpe

generated Qe ] t [t nd.the first and second holes. will be
decr eased %hatgtﬁ%?ﬁ%& st]ﬁjatPE %g% Af f?g?\colng rﬁo{%ﬁgvéla ?) Sge‘i"rﬁ?s(gdtvﬂ’gn?l?er Sgltagé’r%mé]eléond
hol es. Accisetaighyy, the fiest ah@bdcop hble@NAsedtdbe] R HiRv@akedrtidn @mbeehhlchig i n

t he firsthénd t second holes. In this configuration, it is possible to
prevent t

01zl & i s dirstrand hinesisnnd hejes. alndthisteanfiguration dids apssitlota h

reci procat Ldi : Ly, berformed, [0012]1 A
ot pr ocat e R b Bk S ] T R R B B brope i L e

i nventi on ths siifieg mexitpr omabé sigostalyhapfosedccording to the first aspect of

t he preseglltD %]nve tion, wherein the shaft portion includes a first shaft
portion forHEd at 4t FEPEFUIRS MBS imacdortangy witkiseetns aspergl Hg 5eveRf on

andy a secopgrihafit i ] [ ' te from
t heé engagi ng por tli gﬁ%%@%@%ﬁ%ﬁg&ﬁ %Lg?ﬁﬁg%%ﬁgé Egﬂgfﬁgrgrg%fe#légfneg%er t han
a di anet eringéntiohewbergafhe ghasopdrtion inclides s desintla® paftiongfomtddon thasndapadiiamet er

smal ler than the digneter .of the first shaf ortio 0013] In this

confi gur aptﬁ%ﬁ,s a@@%%gg PEPETER grt%’éf?’é‘mfi 8&&%‘81%6%?_&@%@%8“%??8%{%“ PP on
and the fithatis shadit floed the @Agagdifphiabieene FRQ shiff Sértish Ak 2 BRRIck@RHANE: t he
second shaft portion, respectively. Therefore, when barreling is perforned

for the eribgiyi Aigmetarioéihe spgegingporivna Jie sccmdpbah gomionthak adipengier tnalees
after cut ttﬁél?thla%iie&%té%ﬂﬁ ﬁrf's%haiﬂt %he abr asi ve conpound does not easily
d Yot 1 ShEARAEE Y n

contact these steppe gly, the first and second shaft

portions rfe§13je rﬁsmﬁCddn‘ﬁghMtiB@,rsl@%)eﬂ RoRidhd RS REMENBARSOHekAkadhaet er
thereof is decreased toward the end portion renote fromthe engagin
portion. PREI@Fdhe figst shafbpartiopcindibsiveen thairss ghaly portipn grd &me@@@cﬂ%efts haf t

portions whikobeHaGHERS 8 LATRALRL, barreling is performed for the engaging member

with an abrasive compound with large particles after cutting is performed for it, the

abrasive compound does not easily contact these stepped portions. Accordingly, the first

: ) and second shaft portions may be respectively formed in a tapered shape so that diameter
thereof is decreased toward the end portion remote from the engaging portion. Therefore,
a tapered portion in the entire first and second shaft portions will be decreased compared
to a conventional configuration in which a shaft portion is formed in a tapered shape so
that the diameter thereof is entirely decreased toward the front end portion thereof,
Because of this, a gap generated between the first and second shaft portions and the recess
portion will be decreased when they are inserted into the recess portion. Accordingly, the
first and second shaft portions can be prevented from wobbling in the recess portion, In
this configuration, it is possible to prevent the sliding member from wobbling, and thus the

back-and-forth reciprocation of the sliding member can be smoothly performed.



to a conventional configuration in which a shaft portion is fornmed in a
tapered shape so that the dianeter thereof is entirely decreased toward
the front end portion thereof. Because of this, a gap generated between
the first and second shaft portions and the recess portion will be
decreased when they are inserted into the recess portion. Accordingly, the
first and second shaft portions can be prevented fromwobbling in the
recess porkt0dH. | A reciprecating fegharasm dmacdotdange push githiré aspscifehepresate

sliding i i hus_the. b -and-forth reciprocation of
the s Lo i kispas BetB oo fe AhahRitPadsD g BIEe PRGH PO IR PREE ng
nmechani sminvergoapwtasiehyklidingnichived fiate cdmpfisch Ae@RAting WAYSI Ut@N 1S
the reciprocati ng nechani smaccording to the second aspect of the present

i nvent i on, PSR ?@?PPIFH%1S§PPlﬂ1t%t0ﬁﬁﬁﬁ@ﬁsﬁm1%ranémﬁ¢ wasr periphewhbomiear i ng
whose out | ' [ t ere Iti.on nd whose
"ner por i SRBIS B SERAY ALLLAM B BREukRob T FESET BrgRP R p Y

conf i gur atreldahly plevested Goch whishiingriatlid @oeRadrilid betalsk aly opidyepbheds from
wobbling in the recess poriion because the second bearing is rovided with
the second e¥ided Wﬁgrﬂeﬁ’l WhoMhTRE NerlapreYaesy dargpiar Issmatlprthar Ht obthedvg fir st
beari ng. [bggﬁéé_ A reciprocating nmechanismin accordance with a fourth
aspect of the present invention is the reciprocating nechani sm accordi ng
to the thilPldspedtredprachingpmestenism imacentdance, withefeirth 4dpectsifitic prgsemenber

further conpri.ses second beari whose outer _peripheral _portion is
ENento & Be P LAt g Cpiigto e T @raet BEIEREFes uppor t s

nmount ed on
t e} secondydaabh, Wirih e siidhd ﬁEﬁbEPﬁHhQ%ﬁﬁé&@s a s8R nliie sty APRosCRRd shaft
portions can be further reliably prevente rom vvob[gll ing I'h t%e recess
portion, [pedpkese noveor ismeungaschn ibecords betpi agd whosmpinhegeripheral potiber

bearing a |4 d] ar.i ng.whose, out si.de .di er are the sane as each
other " or o R b Do SRR P GL R o et e 5 epRS R T R0 1¢)
A reci proead be@utRe RdiabBPrévendcds € anid ik 1 rbdekd Porispesdca® thdBrsphgBENt
invention is the reciprocating nechani smaccordin o one of the third and

fourth aspeerd begringsemprisecbeita jodler hedring andiaestiding tepdng whasaneptsiderber
further c j t I r s he t he.sec haf
portion aﬁ t%ﬁ%%z%glgr%ﬁ gggré ?Jrilﬁlg&%nar? ﬁ?og? &cegﬁ?q?ng%’\r/\eg%}%rﬁf gti“}g m? ﬂ%nfsp},,g%r and
second beastangs. t hat are conprised of roller bearings having the sane

i nsi de aﬂgﬂggtsige di aneters are, provided, the first and second shaft

portions e relfappegatng mechanism in accordance with a fifth aspect of the present
invention is the reciprocating mechanism according to one of the third and fourth aspects
of the present invention, wherein the sliding member further comprises a tubular member

mounted between the second shaft portion and the second bearing. In this configuration, if

(N

the first and second bearings that are comprised of roller bearings having the same inside
and outside diameters are provided, the first and second shaft portions can be reliably
prevented from wobbling in the recess portion by disposing a tubular member comprised
of a sliding bearing in a gap generated between the second shaft portion and the second
bearing.

[0017] A reciprocating mechanism in accordance with a sixth aspect of the present
invention is the reciprocating mechanism according to the fifth aspect of the present
invention, wherein the tubular member includes a tubular portion that is mounted between
the second shaft portion and the second bearing, and a brim portion that is integraily
formed with the tubular portion to have a diameter larger than a diameter of the tubular

portion and mounted to a surface of the second bearing that faces the engaging portion. In
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prevented from wobbling in the recess portion by disposing a tubular nenber
conprised of a sliding bearing in a gap generated between the second shaft
portion and the second bearing. [0017] A reciprocating nmechanismin
accordance with a sixth aspect of the present invention is the

reci procating nechani smaccording to the fifth aspect of the present

i nvention, ,wherein the tubular_ menmber includes a tubular portion that is

mount ed betibeniigpizion detsRoR Abihe tiararinsmbal gan he easdy putfopeet bhepntashiaga
brim portigR ghhabokisn kit | the tubular portion to have a
di aneter |ar gelr {j%alnna éll%gﬁrrg%(lg)rbfc?;‘é)%%gg% %%{ﬁgr portion and nmounted to a
surface of [00h8] secormiheanting mechatisthae escotdm@cenAqi sBgerilp bépeonof theipreberithi s
configuration,.retentiaon of the tubular nmepber can bhe easily perfornmed by

cont act i ng™VEHIPTF i EIPIACANE Beehapisa peeqrking o the sixdeassrd BawREh [ 0018] A
reci procatj 8RC i L iBCGHRH i t @E§%§ ; sent

i nvention iinggx%t@, ?“ggeg{%gﬁ ng r%g%&gﬁ?%%& d;%lg%g‘%;{%g 0’? (t) t eﬁté?agl%ﬁtﬂgag#eygtg of

t he presemway iwerhd ergaginggogian. tth¢hib comi guoatidnothei sarfamusit the saond bsarirfgds e  of
the first bearing that faces way. from the engagi ng rtion. In this

confi gur at]ieggnl?lyﬁjﬂeé’ egﬁfiﬂclé’c??ac%ﬁaﬁiﬁgﬁ%%%e ngz,egﬁggqegrméf erasE YhediBhent ed

from cont agdrii@filrther SHdAcBe frfidrihd st Qf;agifn' @ﬂadcﬁﬁ&ﬁﬁﬁﬁe?sﬂﬁa&rdf{{%% portion

further contacts the surface of the first aring rn addition to

surface ofseeisl beggsgnd bearing. [0019] A reciprocating mechanismin

accor danc A dih a i.ght h..aspect of the present..invention is the

Foci procat el ee Ao Bk AR PEFhartim s DFRCT itk o SR eGP ok AT
g-;cp)ect s ofintdigiopiese ntcipovais BEchanlRer Rcbrditieo Tk @ 0 fEMefudhWethel

i ¢l udes a plate nenber secured to the body nmenber to occl uc%e an aperture
of the redSB¥IH¥the Bresenianvengon,vehaseia the didingvecmhgaicher ipehidpomplaten t hi s

confi guratj r 1 I can..be I t he
o1 at e membar ey o636 K e Bog 8o EPRE R s AR AR e QL dTeRSR SRR e
aspect of redetefres értengamvgpbitvn. I8 thik Conf@tirffodC Akdriign K8 ehadtigagingccor di ng
to the ei %rrl\t asgﬁ t of the prgsent i nyention, wherein the plate nenber is
secured of™{RELE §eﬁ%fﬁ%r€d6vt ¢ BfeHEfber .  Wen at |east a portion of

e oy TN SEepih i IS DY UG O Lty

the master gear in th Spoo ad o screw
menber i s igenpios sdhé neciprpominginerhahiemerctdrdiipes tirotigiihmspat of te presshier gear .
In this invention, wherein the plate member is secured on the body member by a screw member.
When at least a portion of the body member moves to a position where the body member
overlaps with the master gear in the direction of the spool shaft, a head of the screw

member is disposed in a position where it does not contact the master gear. In this

S

configuration, it is possible to compactly dispose the master gear, the body member, the
plate member, and the screw member for securing the plate member.

[0021] A reciprocating mechanism according to a tenth aspect of the present invention
is the reciprocating mechanism according to one of the first through ninth aspects of the
present invention, wherein the guide portion is disposed along the axjal direction of the
spool shaft, and includes a first guide shaft and a second guide shaft that guide the sliding
member in the axial direction. In this configuration, the sliding member is reliably guided
by the first guide shaft and the second guide shaft.

[0022] A reciprocating mechanism according to an eleventh aspect of the present
invention is the reciprocating mechanism according to the first aspect, wherein the sliding

member includes a bushing with an outer peripheral portion that is mounted at the recess
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1 configuration, it is possible to conpactly di spose the nmaster gear, the
body nenber, the plate nenber, and the screw nenber for securing the plate
menber. [0021] A reciprocating nechani smaccording to a tenth aspect of the
present invention is the reciprocating nechanismaccording to one of the
first through ninth aspects of the present invention, wherein the guide
portion is disposed along the axial direction of the spool shaft, and

i ncl udes aP9rtipBs andan thaesprinthersh gomios dhws nupnpuisdes sigatingthenbeyid Hist bale

sl i ding ' Lrection, ln this confiqguratiaon, the i di ng
member isrrfoe ?{311 H}l %@ﬁ)@%ﬁé&@%@t% HESF Prgihet] Pa‘gl"&r?i?l%e %‘%gmﬁﬁié&é%%%?ﬁfns Fde
shaft. [O00&hgiferpeetid aebi kat@niBeRanisSdOnReGAEAI MG THPHRTIS IRVEMdNs Ashrat  of
the present inventjion s the reciprocating mechanismaccording to the

first aspedt2nothResns pprtiorokibe dineg pesigherd porting afdeesbeshingshitigramaty fram out er
peri pher al ' [ e, Lece - 7portion. and an..i nner
peri pher al thg‘g%%%gg% }%Cﬁg{m’saﬁgg%%rj%tg&?%g&eehgsa%fiﬁéw?% r?%lgp,gr ti%g]? f ?ga{neﬂ%log thef or med
at an end fpst holen of the inner peripheral portion of the bushing that is

adj acent tlﬂﬁ engaging portion, and a second hole is in communication with
the first HORY andd s resmreegling meghaisay the sidips menthsr semptises privariar

peri pher al QKL | : [ : ' '

Port 1 on, oo T he Betons ThapaonL B RN mh b ERUR LT pol0F LR 1
first hol eperipb@2Bportion sipp®rs dod preagiab inrgnbeec aa bearingtdoensisesd Aigt helohien

conprises .a.tubyl ar, bearing,whose outer peripheral, portion is unted on
the recesd® B%’PFH&H t%%m%&hﬁﬁﬂ BPf_ﬁOBé)?F@ﬁéﬁ%ﬁnﬁwmpw@@p%ﬁm@sh% at is
e;p%gl NG BARET on theenReREHPELr AT b:5EShE frbhf Sid ognb%g}] cmﬂrﬁmg&ﬁo i the

in peripheral portion of the base end portion, a secon that is
formed on th¢\&rst helerang éy fophed & hgpyeratdiametof stndléer thaprihaterfdhepbrst hde. frothize

than that CroEhelyh e pafEling ) rPERed B Rae PE o Ve DL DN 18
per f or ned champolifiewahgagt pertieRIReE: Witk BheABFAS K8 it, RPN ?Qrtwn_tibfdrﬁ@ge

particles after cutting Is performed for it, the shaft portion is forned
in a taperfid tagEseshapre $thiket the diameierghencof ihentiwsly decrensed fosvayd tedranh sed

toward th 2 t ] i T . r rds e dianeter of
et s ont PSP RheoBO R0 JlE AESRERIe: of el Rirend Bitpn dE it P T ha
that of t ipertiimsie fanatdpobt sealithBaenht ofHaWBN¥RIendipdriidt Here6ASEowk e, inekiend

hol e formed on the H}{;}g‘{/ peripheral portion of the front end portion of the
bearing i $2¥Mreacad hossormedion i Bpcispasphetal periAn ok dhe 5t epé PeTtios I e e

formed onpbighd 8%&Mmed to have a diameter smaller than that of the first hole formed on the inmer
peripheral portion of the base end portion of the bearing. Therefore, the small-diameter

front end portion of the shaft is supported by the small-diameter second hole, and large-

R

diameter base end portion of the shaft portion is supported by the large-diameter first hole.
Therefore, a gap generated between the small-diameter front end portion of the shaft
portion and the hole will be especially decreased, compared to a configuration in which
only a hole with the same diameter is formed in the bearing. Because of this, a gap
generated between the shaft portion and the first and second holes will be decreased when
the shaft portion is inserted into the first and second holes., Accordingly, the shaft portion
can be prevented from wobbling in the first and the second holes. In this configuration, it
is possible to prevent the sliding member from wobbling, and thus the back-and-forth
reciprocation of the sliding member can be smoothly performed.

[0024] A reciprocating mechanism in accordance with a twelfth aspect of the present

invention is the reciprocating mechanism according to the eleventh aspect of the present
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peri pheral portion of the base end portion of the bearing. Therefore, the
smal | -di aneter front end portion of the shaft is supported by the
smal | -di amet er second hole, and | arge- dianeter base end portion of the
shaft portion is supported by the |arge-dianeter first hole. Therefore, a
gap generated between the small-dianeter front end portion of the shaft
portion and the hole w reased, conpared,

| .be. iall .
confi gur at {yRagap Meﬁ%{l {%rhegrlﬁggﬂgﬁ@?wglﬁgg 8%%%1@“&#‘%%@%?“?&‘8@@?%8“ Ph the
bearing. Be@anske ffst hbless fcﬁnﬂi@,pandgt%@érﬁlt RdrihehysRR f{)ﬁlﬁecﬁ%&%xﬁﬂeﬁﬁfr&ﬁﬁﬂe and

the first and second holes will be decreased when S rtion is

i nserted i fitsdbedimgrroriéan, andhsivoeneripbtrebporfict of dhithlthe seched kbilafis fopmed.i on
can be preyented from.wohpling,i,n the first and.the second holes. |In this
cont 1 gur at o= SophEEsE I8 b-pRmshE sissittle S%Cine I e RO B lBbI | no,
and thus theehRngKoraitd -Heohilsh thd 861 MA@ OBbahed 118 cShfi B (B REEraR TR
snoot hly perfornmed. [0024] A reciprocating nmechanismin accordance with a

twel fth asgrebothst. fmeddiiens émthis ¢onfignration, 4 mortibe of theifpmo cad pergonsichafittem

accordi ng I ¢t _of .the esent , -8 inventipn, wherein the
beari ng cogr?g?écis]%%}gg?ﬁ%g EPO@Z%%I%?O%IRHPWEB? ﬁwdﬁ%g?%.ﬁ e‘ﬁ%ﬂl‘?t%n of
whi ch t he Thdrsford)@lie pbitile toRduceaiidtion S e&eMehcd 83 Hh PP HbitieR of GleTREkr
separately fromthe, first bearing portion, on the inner peripheral portion

of which t@@%@&_@ﬁ?ﬁieﬁéf”éiops formed. In this configuration, the _
sl |- 01 anbeg) 11 ofeclifb At dNe L AL9-ALATEL SFn 3800 AOLS S8 DO east Ly

fornmed because the first and second bearingS are con € separat ed
fr o}n eac hpretehemvertivnaid did ieoiprocating hieshaiun hgiordihi an elep@ili hprcdf thhe

front end portion side of th second hol e _of the second bearjng portion
can be forffE¥™ B FERAR: X“%F%‘bg’eﬁ%ﬁ%?@?l?n%‘ﬂ‘?ﬁérﬁéﬁt 1pgesp goieadhas felopmed educe

frictionalod@s Eﬁ{eﬁﬁ&%%}’a@gi‘ti&%d cgrﬁtg%{; grggaliﬁ,;]ng%b‘?ti&{‘ 66 a sg&ﬁlhﬁ"rg@e[s?ﬁ?ﬁi%hi ef

portion. [0025] A reciprocating cordance w t teenth
aspect of th#fds fgymed entthé imenparpheiad potien rendiefooaticnggagieh anitemsaas or té ng

to an el eventh aspect.of, the present invention, erein the reces ortion
 ncl udes SOPTPURCAEt L ﬂbeoﬁ‘isf RS RatgrGh gt o Pt diaferer MRS ghEr al
portion adh@cemic fiREren@a@k . pmetﬂeaﬁngmlﬁiségaaﬂﬂi l?}c%ﬁﬁé%oﬂ&rntthﬁris that is

formed on the inner peripheral portion renote fromthe engaging portion so
as to be meYHihvtlcsenaypetiphand roitian ofithe 854 rgpest paotiomnddiadofuth bedingo have

SN R TS = Y T

portion ofthit kenfigurafior, éadagepiiihéenioudh beaih@psrtin Re@lgafel with the second
recess portion. Therefore, the engaging member can be prevented from wobbling in the
axial direction.

f. } [0026] According to the present invention, in a reciprocating mechanism of a spinning
reel, an engaging member comprises an engaging portion and a shaft portion with an end
portion having a diameter smaller than another end portion thereof. The engaging member
is supported by a recess portion and the shaft portion. Therefore, the shaft portion can be
prevented from wobbling in the recess portion.

[0027] 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 preferred
embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS



portion that is nounted on the inner peripheral portion of the second
recess portion. In this configuration, the |arge-dianeter fourth bearing
portion is engaged with the second recess portion. Therefore, the engagi ng
menber can be prevented fromwobbling in the axial direction. [0026]
According to the present invention, in a reciprocating nmechanismof a
spinning reel., an engagi ng nmenber conprises an engaging portion and a
shaft por t {4988 t Redprriagaowpethy ateched diagyingsdildeiefoom aspral dfhistoniginahnot her
end portlomréggfgof The engagi ng nmenber is supported by a recess portion
and the shaf portlon Therefore, the shaft portion can be prevented from
wobbl i ng i [00ROE r &igas 109k tdteal VIEQQ%]spﬁ’ﬁiﬂﬁgereélrr&vﬁigm%c@mcaﬁﬁgmetmﬁm es,
aspects and advantages of the present invention will beconme apparent to
those ski | #€ardng EOWeﬁréF embedimental the pressit fgyeatonii | ed descri pt i on, which,

taken in c nct i S r ,r ed
enbodi ment@@g?l] thg(? rrévgent E I ‘ﬁ(a/ltaaér% %S%gtl%?gfv%@ggg Iﬁ%u%él?ﬁl—'gﬂ’ﬁﬁg WNGS -9
[0028] Refreciprargtingmetiaridne ofAFigashesecdrding agthe Whdtembbomiend optktpréént hi s

original .disc|losure: [0029] Figure 1 is a |lateral view of a spinning reel
havi ng a ri8&Pi8eating rrechanl sm according to a first enbodi nent of the

present i nggsi) OnFléLQQﬁQJ Hi'f’%d %edr?aﬂla Bl ?éctlgﬁﬁsﬁi__\égur g%P ? of the

spi nni ng reel "havi | procat mechani sm of ing to
the first \wmﬂnﬁmrﬁ@ptocaﬁng mec}ra:meseafucordlmm'the@mt ehmaaﬂﬂeangﬂ;re@r@ems a

magni fied .rear. partial cross-sectional view of the spinning reel wth the
reci procatPhg¥8chani sm according to the first enbodi nent of the present

nti on;[009032] rk ugém | seuni t
of Fhe. op/ouHoZ] Ean®s & é@%@'@d%ﬁf*m@ﬁ??ﬁ“ H g B RS o " e

present i AUgwe cﬁ@COIde@]th guﬁrebﬁdzmnaom:ig pidsprgdnveadipncr oss- secti onal vi ew
o 2 9 BB, | BB Rl Pl PR e o Rkt g, rechaplom |
[0034] Fi gwlemawmsh merl?@gfjﬁcbﬁhdg heeHanGhO RSN &aREd fﬁ%borﬂh@é’ Wwikh fhel@REC | on of
the spinni ngoodlment of the present invention,

[0034] Figure 6 is a magnified rear cross-sectional view of a portion of the spinning

reel on which a reciprocating mechanism is mounted in accordance with a second

embodiment of the present invention;

[0035] FFigure 7 is a magnified rear cross-sectional view of a portion of the spinning

reel on which a reciprocating mechanism is mounted in accordance with a third

embodiment of the present invention;

“\mj

[0036] Figure 8 is a magnified rear cross-sectional view of a portion of the spinning
reel on which a reciprocating mechanism is mounted in accordance with a fourth
embodiment of the present invention;

[0037] Figure 9 is a magnified rear cross-sectional view of a portion of the spinning
reel on which a reciprocating mechanism is mounted in accordance with a fifth
embodiment of the present invention;

[0038] Figure 10 is a magnified rear cross-sectional view of a portion of the spinning
reel on which a reciprocating mechanism is mounted in accordance with a sixth

embodiment of the present invention;

-10 -



reel on which a reciprocating nmechanismis nounted in accordance with a
second enbodi nent of the present invention; [0035] Figure 7 is a magnified
rear cross-sectional view of a portion of the spinning reel on which a
reci procating nechanismis nounted in accordance with a third enbodi nent

of the present invention; [0036] Figure 8 is a magnified rear
cross-sectional view of a portion of the spinning reel on which a

reci pr ocat [M8§%hecHagishl iisa magnified rear camsesedmmekviontof agoftmuraflihe smitrgg ment

of the pre i tion. [0037] ;Figure 9 is magni,fi ed .r.ear
cross-sect feggé b@l}lcgv% 1181?113 %)C% 01?% ?113?%138?5 0 ﬁén%lﬁiﬁ?fﬁinr?ﬁgorfi@éqe VG GrVERD,
reci pr ocat émpodieehedt tsepieseriuhesh;i N accordance with a fifth enbodi ment

of the present invention; [0038] Figure 10 is a magnified rear o
cross- sect (09A8]  vifagwre2 & pongnisad s7ar crassspitionilngew oé e lpogionfitehspanning

ss- sect 61124 i Voge oS il
of the pr een FRvaaEapiote B 3 el T ARG et el Bl B T

Cr 0ss- sect émbhalimentavd thd presqpoidvientiordf the spinning reel on which a
reci procat anismis nmounted in accordance with a seventh enbodi nent

' WEC\S‘L . : . . U
of the pr OB e o 1s 4 megTieEregn FrosToeqtional iewy i fpedionedthe spinning

Cross-sect, i : i ol i I 1 a
reci procatlzeﬁlg&{ n\g}éﬁg‘%rgﬁrﬁgﬁﬂ{&ﬁﬁ%&gﬁﬁs? 15&%1?%%&%%9%@%%568 {gli %\ﬁb ﬁ[{‘ enbodi nment
of the presemidimaverfthopresdn@Odthtidtd;gure 13 is a magnified rear

Cross-sect| | view of ~a porti.gn_of the spinning reel on ich a .

reci pr ocatﬂoﬁgﬂmcﬁﬁﬂlgiﬁ?%ﬁ %@Hﬁ%ﬁaﬁc@é%’ : &H@é”%i"f’. aaoﬁﬁoﬁmtheeﬁ%ﬂpgrent
of 0} he prasgdn WH¥EALEGRochRRAR &chﬁh@hhrig midhnted if aH@oQ@McF %\chrﬁ%ht
cross-sectional view of” a portion of the spinning reel on ich a

r eci pr ocatgmipdimeraditlsmresnhinyetted; i n accordance with a tenth enbodi nent

of the pr i ngention; [0043 igure 15 i.s magni.fied. rear -
Cross- secﬁ!ﬁ%ir.lgall vrg}(}r %? §1§ 5{)1'8?@1%?1‘1:@% grﬁésge&nﬂﬁﬁ%ev? Pt% PORRN A fthaspipming
reci procatrb1pnn®E bR R rediprosatimRidcBanikM i3 GERNEANE Bcdtrddhcaif] SVaM A
enbodi ment of the present invention; and [0044] Figure 16 is a magnified

rear cros$MPONGNAF thersosent inyeons psh of t he spi nni ng
[6044] Figure 16 is a magnified rear cross-sectional view of a portion of the spinning

reel on which a reciprocating mechanism is mounted in accordance with a twelfth
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0045] 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

R—y

disclosure that the following descriptions of the embodiments of the present invention are
provided for illustraﬁon only and not for the'purpose of limiting the invention as defined
by the appended claims and their equivalents.

[0046] Referring initially to Figures 1 and 2, a spinning reel in accordance with a first
embodiment of the present invention comprises a reel unit 2, a rotor 3, a spool 4, a rotation
transmission mechanism 5, a reciprocating mechanism 6, a drag mechanism 7 and a spool
shaft 15. The reel unit 2 is mounted on a fishing rod and rotatably supports a handle 1.
The rotor 3 is mounted on a front portion of the reel unit 2 and rotates around the spool
shaft 15. The spool 4 is guided by the rotor 3. Fishing line is wound onto an outer
peripheral surface of the spool 4. The spool 4 is disposed on a front of the rotor 3 so that

the spool 4 can move back and forth. The spool shaft 15 is mounted on the reel unit 2 so
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reel on which a reciprocating nmechanismis nounted in accordance with a
twel fth enbodi ment of the present invention. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS [0045] Sel ected enbodi nents of the present invention
will now be explained with reference to the drawings. It will be apparent
to those skilled in the art fromthis } disclosure that the, follow ng
descriptions of the enbodi nents of the present invention are provided for

i |1 ustrati Sat Bgispoeiribafid cammovhién pan pogkdisfctipi of the sgodlisbafi.nVensdoohd &s

defined b l,al and. thei.r uival ents. [,0046 erring
initially %ﬁghﬁﬁgﬂbﬁﬁ@‘%gﬁne%df? e PP g S Bl Freiites mashanss 7EMhE 1 1Y,
enbodi nment ravitidnteanRin@S RAtmEdMY SR PRarGRITRIthSR%atRN 0 Bhe MRAUle 2o Be FREOT. 3, A

spool 4, a_rotation transm ssion mechanism5, a reciprocating mechani sm6,
a drag nmechBhiesHIrgCating meckydem 6 is patachagsm foraceipeicating the2ped sholuht beckon a

fishing ro r I r hapdle. 1. .The rotor .3 i.S unted on a
front por ¢ TshEin Rha AT aABRRGh L8RS E Rl PREBSR P DRt 15,
The spool #cipsoquingetbchynisth 6 is 80 forJnifoiahi wadlrgnge ﬁ&iﬂ@ﬂﬂ@lo@ﬂ{&gﬁdﬁl put er

of the spool 4., The spool 4 is disposed on a front of

peri pher al su}g‘@ﬁg ] . d o

the rotor 8% t can hremayied toga ledirdidronidhpeaskunind as shavn infrigurepbdend deaf t
15 is nou : I =11 ot the spool shaft 15 can nove in
a an axi aIntto |rlée}gtslfdg§)fg}%%{teﬁlgmé%o%ﬁ &@Wélglf[.ﬁé}ﬁéez'spool 4 is nounted on the
front end {§04The dpohbwahaFiguid I-#rthegde! thie2 didgicsrabebiodmd, a fhaembet at i on
transm ssiQn _nmechani sgatr nsmtﬁfgg[he roctation of the handle 1 to the
rotor 3. 8 SPET PIBRAtACAGC AdnaR dangs 1% Hhereelbedy dehspnorisdhs mtgchttdhg
they spool abapdol 45 1A mansk: 79 ' |

rotation tr aﬁi'gsr% ssion I?Ené hanirsz?ﬁléhe%ﬂgd%[}?%glﬂ%%g@gg ?rr?g% Erirgﬁceﬁgﬁ? {s%frer% l%&ﬁ’szaéll SO
for uni f orFiecoxenaicmger Irecoviershi negr ¢ridnporoom oftbe sqbbbddyi2a anfhercaned] gorfioran be

ted t ft_side.of.th uni t h in Fj 1.and 3
to'a 11 gl ol gl o The Bt B bnals FORMGm of O GohvAAE Shown | n
Fi gures 1-t4e litl heenfiR@RbUMhE fidndd 12 HERBcRa 5QELIRAMBY Ra flaAgt boriBMEhnd 2D, a

cover menber 2¢ and a circular flange 2d. The reel body 2a supports the
rotor 3 aremicheulghwspndiflarpgeoriieh ﬁ‘gms‘éncme femgdtinicpably yithetht reed hady Ya

screwed i@%gtﬂyﬁdé%ﬁﬁjggga§ s%%ctive]_ e cover nenber 2c covers a rear end

portion of the re SPaRa & r ear end portion of the |id menber 2b.
The flangd0@Bli s The reelibady 2 ke qIardidsombef reliferce @ gblyh@eie-Bae@pghthdthe 1id
menber 2b. The f|ange 2d includes a sem -circular first flange portion 24a
and a resin, for instance, and is manufactured by an injection molding method. As shown in

Figures 2-4, the reel body 2a includes an aperture 25, a mechanism accommodation space

26, a front support wall portion 27 and a first handle support portion 28a. The aperture 25

is formed in a side portion of the reel body 2a. The mechanism accommodation space 26

R

is formed inside of the reel body 2a. The front support wall portion 27 is formed to be
disposed inside a circular hollow portion 3a. The first handle support portion 28a has a
boss portion for supporting one end of a handle shaft 10, which is a rotation shaft of the
handle 1. A thickness of an upper portion of the reel body 2a (i.c., a portion on which the
fishing rod is mounted) is formed to be thinner than approximately half the thickness of
the reel unit 2. The reel unit further includes a bottom portion 2e that projects toward a lid
member side compared to the upper portion of the reel body 2a. A thickness of the bottom
portion 2e is formed to be approximately half the thickness of the reel unit 2.

[0049] As shown in Figure 2, the rotation transmission mechanism 5 and the
reciprocating mechanism 6 are accommodated in the mechanism accommodation space 26.

The front support wall portion 27 is integrally formed with the approximately semi-
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sem -circul ar second flange portion 24b, which are fornmed integrally with
.the reel body 2a and the |id nmenber 2b, respectively. [0048] The reel body
2a is made of a glass fiber reinforced pol yam de-based synthetic resin,
for instance, and is manufactured by an injection nolding nmethod. As shown
in Figures 2-4, the reel body 2a includes an aperture 25, a nmechani sm
accommodati on space 26, a front support wall portion 27 and a first handl e
support pogitduban f28dlanghporipe Ptar €heBrst flengaopartion 24w ia istegiellp ferriedonaf  t he

reel body 2a. The ani sm acconmodat j an space .2 i.s formed inside of the

ool body Bt PR Hap MeRBTE SRR GHBOT SHACS 76, Sl GOReRrPO B T Sbs ed

i nside a citgUbkednalah APpRAAHANT c%ﬁrmﬁ%?@h%ﬂe@%tthaﬂwg%c@f&ﬂ\%% R the Gkt 28a

has a boss portion for supFortlng one end of a handle shaft 10, which is a
1

rotati on stafee peftiontida. hanadditors, thenfromi sukpers wabl fpogienidpes agbrougb holef27e he
reel body (l..e. ...a portion,o ich the. fishi rod is nounted) is
formed to tﬁ%ﬂ%ﬁ?rﬁ}?g!m?ﬁg}ﬁe %%P%%Oﬁbhﬁué’?wa%llfp %n%l/ﬂi ckness of the reel
unit 2. Thieosete!l URktidibbRenbiNflabeesa alaboiib@RiRrEddpbleniiBaksddr O] ect's
toward a lid_ nmnenber side conpared to the upper portion of the reel body

2a. A thi ciRBSHC gFsin, fe ipgencgnendis mansfachised withanieigetion meldigopetpdmaltel y
hal f the thi t ol t 49]. S L n. Fi e
rotati on tVarSnEbde oL Rl B argomaR el S B I Rl b P dghdr
accommodatleimembédth caRtRanidofaceeaNREn ki of akpdeen 280y add€nfapaesius appar t
wal | portion 27 is _integral I%’ formed wth the approximately sem -12
circul ar 4y v igddarpot andh thaHd mggeber i2p decledes sghingusiiadgiovourprign 35

i ntyegral | fron r 44 ( ARG i t.{,0Nn space
56 o 1 FoREnaRal Okl g fofin BE ThORuR! b Re A AR AT RIR )

col umar shape fmgt battiont24pr djhe cogerfportiar 24 fuhotiorshe afwalkportibh angmtgorti on

24a. In addition,.the front support Il portion 27 has t hrou hol.e 27a
that is fé’?%@_ﬂgﬁld% B dre et ﬁ%mfpgﬁtcog%aﬁmpemmﬂdbfrtﬁ? il 5@@%%@ The
lid menbersy2b ik forfRASnGle ReBbASDotABESs. M Ehd iR AR N0L %ﬁ@ﬁi‘oﬁ%ﬁ%ﬁﬁgs

synthetic resin, for instance, and is manufactured with an injection
mol di ng nepiad frpwm theidver pertmpddr enthitlmeenel afurpki portion of the caver fareen 3hi s

et such e e Ror A epp AR g Rl PR Shihe R aR G 1 Fi gur es

3 and 4, tiiekhdssl oM@ Ras: g@ﬁidn%'aldﬁ*@% @v%h?éhi\%@'%@@fo%%@'ﬁo POLAprOfindly Bald an
attachnent | eg portion 36. The cover portion 35 is mtegrall formed with

the secoifP ticknegs ofdha teehuiyb accpring sy e pyaeetiornfac raghbedyorrs adheunst |
portion aboﬁiornoatnarthe rear portion of the cover portion 35 except the front portion, a trimmed

portion 35b is formed to be opposed to the aperture 25. A step is formed on the trimmed

portion 35b so that it is in close contact with the aperture 25. The approximately semi-

e

circular second flange portion 24b of the flange 2d is formed on a front of the cover
portion 35, An inner side portion of the second flange portion 24b that protfudes‘ihwardiy
serves as a wall portion for reinforcing the cover portion 35. In addition, a second handle
support portion 28b that includes a boss portion for supporting the other end of the handle
shaft 10 is formed on one side of the cover portion 35.

[0051] An attachment leg portion 36 is a solid, thick-walled member, one end of
which extends both forward and backward and forms a fishing rod attachment portion 36a.
A boundary portion between the cover portion 35 and the rod attachment leg portion 36 is
cut out at less than approximately half the thickness thereof, and the upper portion of the
reel body 2a is fit into the cutout portion 36b so that the outer side surfaces of the

attachment leg portion 36, the cover portion 35, and the reel body 2a are smoothly
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nounting side so that the cover portion 35 covers the aperture 25 of the
reel body 2a and a space is fornmed inside the cover portion 35. The
attachnment | eg portion 36 extends wupward fromthe cover portion 35. A

t hi ckness of an upper portion of the cover portion 35 is fornmed to be

t hi cker than approximately half the thickness of the reel unit 2. A

thi ckness of a |ower portion 35a of the cover portion 35 is fornmed to be
appr oxi mat ednpeeigd fo eﬂcgéthehi ¢ hebid snasiber Bb ané die attachmentdegrportpmgo e t he

proj ecti on, [ ody.,2a. In the u Iy PQrti and t.he rear rtion
bt “the. covifeesdiobfeh SR8 uEBopardhsd Say BpSHin 1R s FoR Ba Reigh e e, s
formed to kel pRpaueddii: ithehapef by hertida-36Mms! BPcdnSighRuTB e Qfﬂeézrﬁl@y Fdrinened
portion 35b so that it is in close contact with the aperture 25." The

appr oxi mat ¥0y2kenilhedlapggRdis fowaehin 4 diskdike plapeiand apaneedfin eperokimates tha | s
formed on r f, e I,0l . CAn.inpner side portion.,.of the
second fl a%fg%’ Ig%{ret%%(%}rl]é g%t‘)ﬁ?%eaéftggg{réu&gesoﬁﬁ’v%)%?@ a Oé?\?gén TSR It © portion
for rei nf aotirdguth ehat \erverdtiid hadibvdportibi 3a2dThé Hid ands@06@ AanFeaitiiens 2sdppor t

portion 28b that includes a boss_portion for supporting the other end of

p .
t he handl dgaerm @ cirgleftpgaipd. dhupribe sebeodyr2arang thoceier portionad 235, [ 0051]
An attach : i o L id, 1. thisck-wal | r d of
Whi o oxt engu R BReld P AIpE AL SRt iR Bl 88 bR g R0 FE e
porti on 3GartionA3 barepdareytepdidrh dafopeingedainghecldmgend pocdriimgly3 breansintahedr od
attachnment Ieg @g{lti on.36 is cut out at less than approximately half the
t hi ckness © HAFEHEN PLstisieThe upper portion of the reel body 2ais fit into

the cut 0‘“[09%3&“ OITh 3 B8ves Mdnftstly 2k e f%x%ﬁlg% d6m g%{dacggaa%}&%d thenald.aghment

l'ed portion the cover portion '35, an t he a are snmoothly -
13 connecteliat plaed B Srdsor andFhsainieds steetadloy 2 thand cameotdkteasiyndamtagedg
to.one of skill in

ti 3 i nt ly f d. It will
Phe art 1o PHTantn Be BevreSRa e POrsB o G ourinn dhef HERSH CHERRAAE | og
portion 3Go dayage £oRlErdmedriich ORhE BERYHRINBEr bOTIRGtened BQRL]ceThSIs 1as0e 2d

is formed in a disk-like shape and arranged in approximately the “sang
pl ane as tafereyygéandgerupier ehé peiticeuhereofhis r¢soienplyrinicdnclad with thededlbotihdar ear

of the r : - r.s. the holl ow portign.,3a. .The first and
second fla géﬁg%l%%g%@%%} ﬁlgﬁ%véﬁe %Ogglﬂnsm%‘?r\r,% 8! tS'g%‘fkﬁnglt s, the reel
body 2a angtetlbkigomesssportdroPe Bomat én alRindt dildet bakhavee Rehbatly Bpeci fic

strength. In dsti on,. the reel body 2a and the cover ortion 35 are
pr event ed ¥ I GEPISISHIAY PATHANYY DHRHF ﬁgwarfhfra@@@rlanﬁgwgigcw@hﬁﬁwswfai ned to

have hi gh g preci.sjon.
[0054] As shown in Figures 2 and 3, the rotation transmission mechanism 5 includes a

master gear 11 and a pinjon gear 12. The master gear 11 has a face gear that rotates with

A

the handle shaft 10 on which the handle 1 is secured. The pinion gear 12 meshes with the
master gear 11. The master gear 11 has & master gear shaft 11a. The master gear 11 is
integrally formed with the master gear shaft 11a. The handle shaft 10 is non-rotatably
mounted on the master gear shaft 11a. As shown in Figure 3, the master gear shaft 11a is
supported by the reel body 2a and the lid member 2b so as to rotate around a right-and-left
shaft that intersects with an anteroposterior shaft through bearings 45a and 45b. The
bearings 45a and 45b are mounted inside the first and second handle support portions 28a
and 28b, respectively. Furthermore, as shown in Figure 3, the master gear shaft 11a has an
intermediate portion 11b. A diameter of the intermediate portion 11b is smaller than a

diameter of the other portions of the master gear shaft 11a.
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[ 0053] The cover nmenber 2c is, for exanple, conprised of a plated synthetic
resin such as plated ABS resin and a stainless steel alloy so that it
cannot be easily damaged. The cover nmenber 2c serves to protect a portion
of the reel unit 2 that is nbst susceptible to damage. A | ower end portion
of the cover nenber 2c is fastened to the reel body 2a by a screw 37 and

an upper end gorti on thereof is resiliently interlocked with the reel body
2a. Speci 1088l | v, Thepininnapar 13 irfeymed ina tethdarsbeps andesshss 298 rotatismhefticdcked

Wi th an inger i [ Lon.2q. far.nmed,i n_inner side a_hack of
the el bogavBES! e piicihghaP 28 1e07 6H LR Lot PebRershagh o fudfctiafidlfs

from an i nhemhs thwghehcdd 276l BORBHt sUFBOR all3fortidPOD MtatdiSly Shistsithe Finwr es 2
and 3, the rotation transnission nmechanismb5 includes a master gear 11 and

a pini on g&#F 112 Thefentpaten 1 pigseauredipsthe retar d byeaut { hat middlepestion eh  t he

handl e sh I n 1§ .secure Th I.nion ar .12 meshes
wth che e phllo Bt 1295 rdil Bihclied 1 338G e o hBefbl B FRERITT 13
The nast ermgeaed td tliesfront Btp@ravhlY pbiored. Wi fdar ERBpdrEsh ef theeadios Redrt12id a.
The handl e shaft 10 is non-rotatably nounted on the master gear shaft |

la. As shoWHHHY piRpgried o thepeel wad ety aybstringi4bs whith 1s mourtad po theageldhpdyne
reel body Za j : ; : rijght -and-| eft
shaft that | n?%%gggﬁghgmqé%%gﬁg%%@r%%% te ﬁ%lfraf)%ﬁ% {ﬁtgﬁwg%b%ﬂ%elg'ri ngs 45a
and 45b. TH856]beaRiefigeng SaFignebs 25D and 6, tho wetigdcithgi rdechiahienf6 sestesanthasecond
handl e support r.ti.ons.28a and 28b,, respecti vel Furt hernore, as shown
in Figure tg? SQ??Eaﬁﬁgieearxwéé]gFCtémﬂJyamPVngh SI%?OL%@%W’ W%r‘ﬁ}b‘ls ﬁ%‘t’:ﬂiﬁ‘ig’%ﬁrti on 1
1Dy A di aneher offhelsP6oli M SUPBIhALS ' liR LRIt er
o"f"')t he ot her .pgrtieosg_s of tt#egﬁrmste%%gecg?ﬂgﬁgf tigf%@§§%%4 Otggg?atTne@S?ér?on
gear 12 i gotagppirgnsmission aeghaisms hagdeasdpwentirgsmashaaisnot &td wavesfeakin of t he

rotor 3. a)] gear ,12 has fr.ont rtion 12a.that penetrates a
center ot TrERpErIP5Bues YRy ot Fhisioms Bibiedvde Cemeit et
portion 2723t aiiatvedrhysISRIINGE Uipbded spbakakllydRallel R thd BEodl R 100THd QRiidLa s
secured to the rotor, 3 by a nut 13. A mddle portion of the pinion gear 12

i s rot at aBp§RUFZIREiBMCRlss brrk anddprthalonghdhyxial ditsetipmly tatationwi thi wiosm

nount ed o f - ' T A rear.end porti f the
pi i on geart31; TREsBHRRRNE o828 PRI B lhorf shF 8L NS e g 14,
whi ch i s mdditibadthe redifrecatel méddyismafirthibeinenees a ShafdidShpenes nad £s an
i nner peri e.of the pinion gear 12. [0056] Referring to Figqures 2,

heral . si 1
3 and 5, PE@%?&E‘? ' §ePR dhatearsthesHdengmenbst 1 bakand forth along the axia

direction of the spool shaft 15. The first guide shaft 29a is disposed above the worm shaft

21 and the second guide shaft 29b is disposed below the spool shaft 15.
[0057] As shown in Figures 2 and 3, the worm shaft 21 is disposed obliquely

-

downward at a rear side of the spool shaft 15. The worm shaft 21 has a crossed helical
groove 21a that is formed on a surface of the worm shaft 21.

[0058] As shown in Figure 5, the sliding member 22 includes a body member 22a, an
engaging member 22b and a plate member 22¢. A rear end portion of the spool shaft 15 is
coupled to the body member 22a so that the spool shaft 15 cannot move back and forth.
The body member 22a includes a recess portion 22d that penetrates the body member 22a
in a direction infersecting with the direction of the spool shaft 15. Specifically, the recess
portion 22d has the engaging member 22b and a longitudinal axis intersecting with the
axial direction of the spool shaft 15. The plate member 22¢ is secured to the body
member 22a to occlude an aperture of the recess portion 22d that is remote from the

engaging member 22b (i.e., left side in Figure 5).
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the spool 4 in the axial direction by noving the spool shaft 15, which is
coupled to the <center of the spool 4 through the drag mechanism 7, in
association with the rotation of the rotation transm ssion nmechani sm5.
The reciprocating mechanism6 is a traverse cam nechanismthat includes a
worm shaft 21, a sliding nenber 22 and an internediate gear 23. The worm
shaft 21 is di sposed substantially parallel to the spool shaft 15. The
sliding méM 20Ap skqvpt iscdHgas Shihskeenssipoision R2d porggratdsenagprikinatelyct i on by

rotation of haft 21 .The,internmedi ate geaf 23,1S ured.to a
front end S?ﬁt%&ﬁpeowv\%ér}r%% %P @y Efmbfﬁfzaa%%% ?gﬁ?&pﬁég?.e@e&ggt-agcﬁﬁ% ¢HB%i sm 6
further indlBigese B ihierssttiguwill a ShaédonFahaggbodshaFerPnd,, d decabaf t 29b t hat
guide the sliding nenber 22 back and forth along the axial direction of

9 .
the spool BH&RfFRdIqWar togeplane oftFigurde Shafear puhperdion pf hespeolsbaly éS inwcwsdm

shaft 21 I i.s. di. sposed bhelow the. ol, shaft
I [o057) A SREAEE R Ea Olt Boss el % PRy S0 e O B BR D
obli quel y thedbendex flomtthaopmamgsidiaoafic tbeb&yanl (i.6hafetrighb sid? heFiarddishaf t
21 has a c&gssed hel jcal. .groove 21 a that is formed on a surface of the
wor m shaf t 194 Plafegpegperedhsikmradiio theglarisr Bortionef e baidignarehis dea b aisperudes
a body ne J 3 | A rear
end porti g%%g%‘bgf%}é Z%O%C?&gﬁgﬁ& igF ?%%E%\%&uigf@gﬁ £ %Oﬁgl%@ggﬁ@ﬁgﬁ%ér%ﬁeﬂa SO
that the spuslsingtsafettol neotben®ly €. ehahdledindd o @ritiure SThEefeo the bod miza
inglséf Be bd benblv 8 Bure 57. e

i ncl udes eces ortion,.22d that penetrates the body nenber 22a in a
directi on T4 GGt i%n%r@ﬁc F‘Pf_ieth&isﬁp?&‘t PeRbeI Ok fie digpesd serampt tpgnterfere
Speyi fi calyn tﬁ&}ﬁaﬁ&%ﬁm1.ppaﬁﬁtﬂe%!ﬁoﬁe%t%ﬁg§§m&t@€ P%S%&bﬂ?&dﬁlﬁgp&{tﬁﬁ%%@d a

| ongi tudi nal axis intersecting wt axial direction e spool shaft

15. The plsnal setibean @ger pertisa ofithedlidmgirhembod? dare mbieron2Ratheonastr|gagie an

aperture o recess porti.on d.that .is te fromt en i menber
255 (1. nekiliel FEERTRRAT SRR LRt ot yiobel At ReSursiel foargicos Hahe
recess pordnidaidedRaitRenail GleBspsanitRRmastdraksl V1 inGBOHRECHRAIiIeNRb! §ifag body
menber 22a algong_a_direction ., the right-and-left direction in Figure

i.e
5) intersedt iarb@a@mf}heécww@@mé@'rfﬁldﬁ tspesedpadinlly hufvtard fofm the teeth pithdi r ect i on
per pendi c t -an i rear end.portion of e spool
shaft 15 :}éésgtgcg%? ecljphtae o] Oﬁ‘féls@sglg;ﬁ ug%@l S-(!);nm%élf) v %Onﬁ%’as'er}gﬁ%rge%gﬁby a screw

menber 90 [866@wed Asnhowhhie Fhoey S, theshepingdachbamabhacloprasi dgaghd okt he
e ,.the ri The plate nenber 22c is

r eel bodyﬁ?g. 7ght side in Figure 5). ;

secured t d % AEUSSHRR PRion; drinde seerndsball Pretianer?. sBie gngaging ppeign 70
engages with the helical groove 21a. The first shaft portion 71 is formed on an end
portion adjacent the engaging portion 70, and the diameter thereof is formed to be smaller

than the engaging portion 70. The second shaft portion 72 is formed on an end portion of

p—

the first shaft portion 71. The first and second shaft portions 71 and 72 are located along
the longitudinal axis of the recess portion. A diameter of the second shaft portion 72 is
formed to be smaller than a diameter of the first shaft portion 71. An outside diameter of
the engaging portion 70 is formed to be approximately the same as the inside diameter of
the recess portion 22d. The engaging portion 70 has a circular arc recess shape so as to
engage with the helical groove 21a. The engaging portion 70, the first shaft portion 71
and the second shaft portion 72 are formed to be integrated with each other, for example,
by cutting. An outside diameter B of the first shaft portion 71 is formed to be smaller than
the diameter of the engaging portion 70. An outside diameter A of the second shaft

portion 72 is formed to be smaller than the outside diameter B of the first shaft portion 71.
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menber 91. The screw nenber 91 is screwed into the body nenber 22a fromthe
opposing side to the lid nmenber 2b (i.e., the left side in Figure 5). Here,
t he body nmenber 22a, the plate nenber 22c and the screw nenber 91 are

di sposed so as not to interfere wth the master gear 11. Furthernore, the
di aneter of the internediate portion 1 Ib is small so that an upper

portion of bgﬁl sli ding nenper 22 does not contact the master gear shaft |
la. In par 0P8N ar Thewatsidgdipmeisr AT ¥er sscend diafineationndisfembrsttotrabawivied t o
a front i j ] t hat: 0 i r i he
directi onelg?l’ t% ‘?%?2% ?)él’ ngg)’fﬁtcm?s&qf, dﬁ%‘h %g% o\cg‘tﬁ%]%%p%@m%rr{énngﬁg f@%&?dstgélltes posed
radi al |y oabowai.f mimofor ekempleelhthdf cdnfiguranes) @e ogeak ddmdter & of tdaweside in
Figure 5) so.as not_to _contact the master gear 11. [00601 As shown in
Figure 5, TRE PG f?\%‘%?éé?%éﬁqaﬁl‘gﬁ’ Ipdess Soathatdih Gals A Hhip Bietrpiegs befeena £ r st
shaft portjyen: 7¢ _ ' 7 : ' Lon 70
engages with 1'Ehe nﬁgﬁngéﬁg%g‘g}@%ﬂy@%}?tﬁ}ﬁ%gefgﬁgﬁoﬁgaglrﬁﬁag%gggﬁh'g f or med
on an end separdt shefi padjecBntautdiebethg dgiralingpamrévented [t witithe dppatthareinerof
thereof is.formed ta be.smaller than the engagi ng portion 70. The second
shaf t portsik‘gﬁm;%e Pjét(%lfog? 1§rosyre Hiaht d’ﬁ‘ﬁsl“g%‘%é@etef apdl Bsre SREEMIEDIC | on

71. The fimstoafguagsrndoshad &e%ﬂfs‘ide@dl%Z%r gwshﬂ@sea&gq é@g—g&o@&o@bm@z t he

| ongi tudinal axis of the recess portion. I amret er second shaft
portion 7Zoimed odempllienthe thermitdide diahmter B off thefire shaff patienf7ilr st shaf t

ortion 7 out,si de diapeter,. of .the en i rtion 70 i ornmed to be
gpA [ OXi ma'g[g?@t heAEgﬁ%w%én %grq%gﬁl%%ldgﬁlga%g@% %}f;ﬁ‘?@ﬁ’émfg’éé%gt St%i on 22d.
The, engaginkgni@B0] #first Beditfy B Hid'Liteand BELink R0 The TH@NR 2SR 8Fhian &RGage

wi'th the helical groove 21 a. The engagi ng ortion 70, the first shaft
portion 71acedpef if Rwugied ondhe Feaets nostian arigndroaceetiiat ypperty e dgstahaly

with each rgr f . i An_.out si de .dji angter B of .the
(1ot ConnPRritar. Ble SEGIPIGring 8Y ok bl 400 10 Ol SRk HEes Pl
engagi ng Radtandan fither Ate thult sisterditley®icenid Aadf pdrien FECTREuSHRE menRf BO @ 72

is fornmed to be smaller than the outside dianeter B of the first shaft
portion 7inouniss begveen thepeeogd shathrorgprarféead the seondleaggs§8d shaft portion

72 is formgmsbayo bgs A irlji:igurem}}ef st %ﬁi?:%gérgd b%@gﬁ% an.rgouéf hdg giameter B

of the first Shaft portion 71 i'$ forne nm for exanple.
In this coedringar dhe dingt antecwnt] deakdngl® hamt 82 h#veafutdidearsidacide diasdeadrt tpor t i on

72 is fornmed . to.be relatively | ar sp that it falls within the range
between . AddtTisAB e AAteT. Ehe st Peping Slis pwan e RIEPBTHAL B and
damage of fit§i@hafh Fsl;:@igﬁ 73hafht s&%&lﬁ'b@&iﬂgsgﬁ%&ﬂgwoﬁ Beober p&idnRe, dfShe

prevented. It w e a%ar ent to one o

tubular member 80. The tubular member 80 is mounted on an outer periphery of the

second shaft portion 72. The outside diameters of the first and second bearings 81 and 82

-

are formed to be approximately the same as the inside diameter of the recess portion 22d.
The tubular member 80 is a synthetic resin sliding bearing or bushing with an outside
diameter that is approximately the same as a diameter of the first shaft portion 71. The
tubular member 80 is press-fitted to the outer periphery of the second shaft portion 72
from the side of the recess portion 22d that is remote from the engaging portion 70 (i.e.,
the left side in Figure 5).

{0064] In order to assemble this type of sliding member 22, the engaging member 22b
is mounted on the recess portion 22d of the body member 22a from the side of the recess
portion 22d that is remote from the engaging portion 70 when assembled (i.e., the left side
in Figure 5). Next, the tubular member 80 is mounted on the outer periphery of the second

shaft portion 72. Then, the first bearing 81 is mounted on the outer periphery of the first
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skill in the art fromthis disclosure that the outside dianeters A and B
are not limted to this configuration as |long as the outside dianeter A of
t he second shaft portion 72 is fornmed to be smaller than the outside
diameter B of the first shaft portion 71. [0062] As shown in Figure 5, the
sliding nenber 22 further includes a tubular nenber 80, a first bearing 81
and a second beatin§%82. The first bearing 81 has an outer race that is

nount ed on® alﬁfep%% UKo PePnd PaariikSal matded oraibe onlsaperiplispopt &et he fir st
shaft  por {jnQMy fkmbEp ?O.ngggﬂﬂ Jff@ﬁl%{quergger%% if%tagﬁéda{o tﬁ@ﬁ&i){ nat LS Joynt ed
arid a a orts

on the recess portion 2 I nner race supp € second shaft
portion 72as tbheciudbtheapeneriadithe-d@cdss poronriddi fethaeansitib e Bigoens). ghaf t
portion 72 a@d th@g;icond begri g ,82. [0063}2 As shown in Figure 5, the
first and RaEdhgm P igiscared dp edwdy miembyr 288 by Beascrevgsembeedki rst and
second beayy 81 thSi LS I LS.

dont | cal Lo gach oy Ran JHE g0l 23 RN sl itlitn YATH Bk Ehon s

peri phery wechahism §.i Sgcifsdallft aspbotvindm Figdire Theredeaiongehed isnigspdaed sctaceranged

on an oute ri phery of the, tuhular nmenppber. 80. The tubular nmenber 80 is
mount ed ontﬁsﬁfﬁ%*ﬁ)%fa%%%f Bhéng Pt gegre@?%hg FRAFE OIS TIBTHIOPIDeCRRBISBLL s | de
di anmet er s e feBctionrc@hs @Wﬁﬁcﬁﬁewf&?@@iﬁp{gﬁ tggagr %@%Fﬁ% snfli&libAERELe 4 Bohe

approxi mately the sanme as the inside e recess portion 22d.
The t ubul aFhenergsediargeres gean 38y mehletsiveith @sipmist petirrig. Haasmal-dametasgbdandoi t h

an outsid i ter that i,S. roximptely the as a,di.aneter of the
fir s'tj s|ha13 t C%%C%fqﬁigﬁﬁ)?il.sf)ﬁg Wlﬁﬁtglﬁﬁ)%lge" T EsY f%%ssé@pf‘%l?@ﬂtef &eq ﬁgbout er
peni phery roésheh@its eleomerebathte RaF 23 0MhdRhe btORdL Hahs bﬁhgorpéea} he 4 ecess

i.e

portion 22d that is renpte fromthe engaging portion 70 ( ., the left

side in Fitgesiitsyto loosam shafio? ldepcaosdiaghyetisirecipiocating specdsf &ki di ng menber

22, th i : - d th ti 22d. of th
O ST N L e T
fromthe erigdgigniy fidhtd e Idsulyoniassepbbleds tdalited. Therdiebtiorsicde39 in Fi gure

5). Next, the tubular penper 80 i s mounted on_the outer periphery of the
second sﬁasrpps%’bww tho pintipgear f Rang thesintenmadipsgesn2d i the teri@c®ingt he
outer periphenyisQfs e, dyJ = i 7 i ng
82 15 Moum SR bt he ur S he HendiR bedp s i e ba ARt 1F ARERR AR
t he pl at e theepiben 22c1l witho tlabipedingahd ReubiidygarebP betvwa2a tisen. Asadditicag teude

the aperture.of the cess portion 22d (i, e., the left side in Figure 5).

The plat 50%@5@?0%% §e°§§Eiﬁi’é‘8 s f"q”l‘é&tﬁ)‘é%’ﬁ{é‘ﬁ‘ﬁé@ tolg afyrempRticfew member

91. configuration as long as it is a traverse cam reciprocating mechanism in which the sliding
member 22 engages with the worm shaft 21.

[0066] As shown in Figure 2, the rotor 3 includes a cylindrical portion 30, first and

Swper

second rotor arms 31 and 32 and a front wall 33. The first and second rotor arms 31 and
32 are arranged opposite to each other on sides of the cylindrical portion 30. The
cylindrical portion 30, the first rotor arm 31 and the second rotor arm 32 are integrally
formed.

[{0067] The front wall 33 is formed on a front of the cylindrical portion 30. The front
wall 33 has a boss 33a that is formed in a central portion of the front wall 33. The front
portion 12a of the pinion gear 12 and the spool shaft 15 pass through a through hole
formed in the boss 33a. The nut 13 is disposed on a front side of the front wall 33, The
nut 13 is threaded onto a threaded portion formed on the front portion 12a of the pinion

gear 12. A portion of the cylindrical portion 30 rearward from the front wall 33 forms the
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[ 0065] The internediate gear 23 rotates in association with the rotation
transm ssion nechanismb5. Specifically, as shown in Figure 3, a reduction
gear 39 is disposed between the internediate gear 23 and the pinion gear
12 of the rotation transm ssion nmechanism5. The reduction gear 39

i ncludes a | arge-dianeter gear 39a and a snmall-di anmeter gear 39b. The

| - di t 9 h jth th ini 12. . Th [ -di t
gony 36 TR AGERe TR o TR Dbt BubapuR rored e el heN s fekhe 5da  The
smal | - di anﬁ%ﬂbex@ﬁﬁ@&%ng?@ﬁ@%ﬁuéﬂ hn Eﬂ%erﬁél’gngrfg&déﬁﬁ@h&%{} gﬁxﬁxp?ﬂ%‘is the

rotation of the pinion gear 12 is transnmtted to the worm
Accor di ngl 0068he reBispbutsuppny reqela 46fis pivetabhembprted atiormy o pariplsmalé i s

o e, oo MERESRESIAL b BB PEL PSR A 10 S pIgRE e

di sposed hgfiyeepbiiel Rinki@fedt8ahe kdnaid e £t BHRGLBHE S8 4831i N the
reci procating mnechani sm 6. However, the internedi ate gear 23 nmay be

conf i gur ecRddiagi # 8kaony bai skppairt thembéred 2ois pivotabiemounzd wntthoottedpesipbsiahg t he

reducti on en.them |n.,addition, .the..configuration. of,.the
reci proc atﬁegéfég%ﬁgﬁt}éé\%og_ﬂiwss_eﬁe)?d 159 %’udz(r)dd‘tbﬁ’éﬁaf%?rgﬁﬁﬁg igesgn the i_me _
co_nf I gur atroler szSdibpm@d &Shé frohSerid d1tAY BFs$ Bail MPPoRGhHNBGAUN 4Hd tRESRam B i N
which the sliding nenber 22 engages with the wormshaft 21. [0066] As

“shown in PHERMEMEMbERd).r Shofirsg baih sRnresismembyi 40n e ssaonddlesit supnogienttier 42, and
second r Ottgé Iigézf’lﬁle?’&l aaﬂﬁ t}?‘ez%aqf‘% %§Hh§p§°n\gﬁ‘!uk%§§%ih%%’e‘%‘i-I rst and second rotor

arms 31 an are darranged oppo 0 éa n sides of the

cfyT_)i ndri cdDO@Hr t i an sBOwn ThBigueyl, ithelidted hfahtanttedse toi@idn h&dhatighdo arm 31
and the secaond rotor .arm 32, ar? integrally formed, [0067] The front wall
33 is for Attt iDdisEOsed ghen pieriosof da gyhadriealipopion 30 thorotohe Thomiti-teaise 33
has a bos I e i f FCKH
The front 1 nact ioara i of SREISAPIGETRE Bhe BAL LA O el Erci R metfichers 0.

t hr ough a S2hrldeghningl reechismei® iis fort dveitdhirgsthd 3ac-whelutch 51 Betiwgelsposed on a

front side of ..the front wall 33. The nut 13 is threaded onto t.hr eaded
portion fSPHEH"S ﬁta{et?élgfarI@HfOP&&tﬁgosFPtﬁ-Z‘é“Wteﬁ kaeet Elileo?fle'ljéﬁfﬂtuicé‘% 48 porti on

of the cylkdiféd ©ahe RO iPPoR WallBRUG 87.F AQMT S PMle MR- afémtcﬂrs"ﬁsthe 18

hol | ow portion 3a. The flange 2d is integrally tormed wth the reel body 2a

and t he | ngn-retetabbr inpslockeewith shegeinipg gesr 2. uBhe wintio!l triechanésm 52 malfdrs en of

e ot oy P8Rl B0e58s ot 338heda {1 £ Bwe Bt of tRAR: pBRIGAT ek Purk] ¥ O 201 Y
between the reel body 2a and the lid member 2b. When the operation lever 53 is pivoted,
the one-way clutch 51 is switched between an operating state and a non-operating state.
When the one-way clutch 51 is in the operating state, the rotor 3 cannot rotate in the

) _ } reverse direction. On the other hand, when the one-way clutch 51 is in the non-operating
state, the rotor 3 can rotate in the reverse direction.
[0070] Referring to Figures 1 and 2, the spool 4 is made of an aluminum alloy and
disposed between the first and second rotor arms 31 and 32. The spool 4 is mounted to a
front end of the spool shaft 15 through the drag mechanism 7. The spool 4 includes a
bobbin trunk 4a, a large diameter cylindrical skirt portion 4b and a front flange portion 4e¢.
The fishing line is wound around an outer periphery of the bobbin trunk 4a. The large
diameter cylindrical skirt portion 4b is integrally formed on a rear end of the bobbin trunk

4a. The front flange portion 4c¢ is disposed on a front end portion of the bobbin trunk 4a.
[(0071] Next, the handling and operation of the reel will be described in detail.

-19-



side of the front end of the first rotor arm31. Aline roller 41 for
guiding the fishing line onto the spool 4 is nounted to the front end of
the first bail support nmenmber 40. In addition, a second bail support
menber 42 is pivotably nounted on the outer peripheral side of the front
end of the second rotor arm32. A bail 43 is provided between the |line
roller 41 disposed at the front end of the first bail support nmenber 40 and
the secondllqR]  sWppoeastingribebaibam 4his flippest ovsaid the lippoeleasimgypasturd.0Ast he
second bai r ahe lin oller.41, and_.the Jbail 43

t oget her C%F\e;s;d ?’Itott?}tE Er%%gg?}lp pfat})r%rrr%(1 %H_Qer[%)@é@]tﬂ%%ec%% L syppet Riabes ,4btphvé’t‘r Gtor 3
has an antihis eweythe fishihakbddR cARGHARItEOTiBlng lihéls Hosked SRATRinHEx BRgdrteri or
of the cylin ri@g% portion 30 of the rotor 3. The anti-reverse rotation

mechani sm 96 Hapd by adichdthe Ssiriag rad is elsh oA cpaydinglyit thh fishing dge & tstpasadovith
hani : . hani i i i ng. th - | ut ch
51 bet woenan menr i ME 8 1IREAARLE At S Wi T AP BB el o ©

t he one- wayimcling diteclidn irsthisseaterirerdier 3 Ratts @nbe SuPpeidinyairtctiparduk enth7. An
inner race of,the one-way clutch 51 is non-rotatably interlocked with the

pi ni on geaPAPN HARRMISSION MAChHHYRA Arfind thasspaoht resdecalps basparafognby &er 53
that is digpRs&diRNR:A e -DE%I[EP d i : nit 2

bet ween t he fri‘]eel lb%dyCZ%\{%jrilg E&%g@r}a} @%@#E%@B{mi&h@ﬁ%&o 8{%%%}}%1 | ever 53
i s pi vot edestotdsghabral avay44touhe inG¥inding pbdithrechdobt fisking dine dproatd dgo sheat e
and a non-9 e{ ting state. Wen the one-way clutch 51 is in the operating
state, theh r 3 cannot rotate in the reverse direction. On the other

hand, whemoptey on Sl 2 at. i n r ot or
ary nmobhE ongev@mie BlaldiffidddiahSter A éi*(}g% gﬁ%r&g?%{ﬁaéﬁgn 784 @LRalldk Bin

3*Can rotate in the reverse direction. | ng to Figures 1 and 2,
t he spool the putsidgdéanadterah oftherfirshsirt pbuipnatdihedibyfomeibghetpevertiie fir st

and secon .0f . 3 nd, 32. . The spool i S.nmounte oa front.end of
the spool it dRraty P thetit AU srEBRE G AoR R Sfohivse FRAREIRG

bobbi n t r woknpband avithdsge F_dtti@_[&! £1apEl ipBETdnGA heSHist AndPREbAPafhodichsay 1f r ont
flange portiaon 4c. he fishing l1ne is wound around an outer ‘periphery of

=
t he bobbi ftfr/gnkilidg demrsasadapeyapared Wraeanfisegtiondn mdigh kerieting proparfoomed for s

i ntegrall : r . of t bbi 4a. e fr ange
por ¢ Pon 4 PRGBEIBN A8 1B oy st iabbol pl iy 136 Y, AR
[0071] Nextgaptgercrhted diciwgnabefiapeidddcond sHaft hetiomel1 md 12 b Heseeisbed in

detail. -19 [00 Wen, casting, the bai] arm44 is flipped over to the
line-rel eé’?f'thﬁ" %ﬂ‘f’m deggeaseé{] rarsgrdingly ke fist and spapnd shaSiprtionseiad 20 and
the secong:dgiele tPROMIWEBHIRE In A2 rPidéOhortiol 22d. In this configuration, it is possible
to prevent the sliding member 22 from wobbling. Thus the back-and-forth reciprocation
of the sliding member 22 is smoothly performed.

SECOND EMBODIMENT

[0074] Referring now to Figure 6, a rebiprocating mechanism 106 in accordance with

L

a second embodiment will now be explained. In view of the similarity between the first
and second embodiments, the parts of the second embodiment that are identical to the
parts of the first embodiment will be given the same reference numerals as the parts of the
first embodiment, Moreover, the descriptions of the parts of the second embodiment that
are identical to the parts of the first embodiment may be omitted for the sake of brevity.
[0075] In the first embodiment, the tubular member 80 is mounted between the second
shaft portion 72 and the second bearing 82. However, as shown in Figure 6, no tubular
member 80 is provided between the second shaft portion 72 and a second bearing 182 in

the second embodiment. In this configuration, an outside diameter of the second bearing
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this state, the fishing rod is cast while the fishing line is hooked with
the index finger of the hand by which the fishing rod is held.
Accordingly, the fishing line is released with high nmomentum due to the
wei ght of the tackle. Wen the handle 1 is rotated in the |line- w nding
direction in this state, the rotor 3 rotates in the line-winding direction
due to the_ rotation transm ssion nmechanismb5 and the spool 4 reciprocates
back and f &% I§ thysarpeas aeqiigdediametey ofiBetitsl beaing 8 Adwo ralinsigleyliarmeter afghe

tripping i .sh rest.or.es .t he baidl 44 to.th

1 norw o S oam er 82 1S A i B35 e e Bt b 81 " ageond
[0073] Bechbasiagti8e iocdmpieddif ansiie@bedif the second shaft portion 72 is
smaller than the outside dianeter B of the first shaft portion 71, thereby

forming a step, even if barreli A§IRE BYBCRMENTor the first and second

shaft portj 71 and.; j . b i ; bRl ar el es,
a tapered dg?ﬁ(ﬁ l on In %é nkiﬁ’rtg,?? I@%ﬁ%%%%%%g%aﬁgggp eggé}ﬁf%ﬂ%g)gﬁgbcgﬁdég%&%ﬁl | be
decr eased, a thiripmited imentaviglamiv galdine. | I W ehthbalmhigdritn getviep el fastad f or
a shaft porti.on without a step using _an _ahrasive conmpound with |arge

parti cl es. titHEmbogiaents, shepatspd tas third ambetinaar thas arerideniicalig dhe patiid ahaf t
. 2 . : i
portions ﬁrs@ﬁkgbczcﬁrréﬂfiwﬁhﬁe %68 Ss,ﬁ@? rréfef%ﬂcgaﬁn%% as E% ]%gﬁrog‘?%eeﬂr;rste vent ed

Accordingly t Irst and secon t ‘portions

f r om wobbl émigodimetithMoroess thedalesdrpnio22dl the patthoSthe thifd gulsctimenn, thattard s
possi ble to prevent the sliding nenber 22 fromwobhling. Th t he

back- and- rigPrtEl todhp paset O g PR g maﬁd)eﬁéﬁﬁ%$ Pozil}q gk b BRI

pfég or med. [UWDIEN@%WQdiﬂQHﬁihe@BGJnH'sB&)n@%altngsFﬂ Iga!rﬁrger%o e foller

reci procating nmechani sm 106 in accordance with a secon iment will
now be expieaitngd. Thepuisidediametaneolthaifivsnnd yedoat heamgstsd ahi B3tare tindamecond

enbodi nent s, e rts_of the cond enbodi t that are identic tQ the
parts of t%g ‘%‘?Wé%é‘f&%‘%ﬁéﬁ?e@?ﬁ Qlﬁ% | PRI (T HEYSSES glécrvg} E‘ﬁ@guﬁ?ﬁngf% s as
the parts @t sehnd thbwist menbedizgeahd 2MPEaaNASed diRBJHE PekhiilsiRnmehe sdige parts
of the second enbodinment that are identical to the parts of the first

embodi nentoUiEfe Hamesier prcarroriged whid tharliding member 2% The Deids dianeternd the r st
nbodi nent ) S et ft
e O, oo b, B PSR ARSI SR YRR 8 RE BN SHT

tubular nmenber 80 is provided PeURSENEMBOBEGIBNI shaft portion 72 and a
second beatéw 18§Fi n., the second enbodinent. In this configuration,, an
out si de di er {orring g@@é@,@gg@eag,iaﬁ@mpmatmg mechanism 306 in accordance with

a fourth embodiment will now be explained. In view of the similarity between the third
and fourth embodiments, the parts of the fourth embodiment that are identical to the parts

of the third embodiment will be given the same reference numerals as the parts of the third

e’

embodiment. Moreover, the descriptions of the parts of the fourth embodiment that are
identical to the parts of the third embodiment may be omitted for the sake of brevity.
[0079] The fourth embodiment is the same as the third embodiment except that an
outer diameter of a first shafi portion 371 is larger than the outer diameter of the first shaft
portion 71 of the first and third embodiment. In addition, as shown in Figure 8, only a
second tubular member 284 comprised of a sliding bearing is provided with the sliding
member 22.

FIFTH EMBODIMENT
[0080] Referring now to Figure 9, a reciprocating mechanism 406 in accordance with
a fifth embodiment will now be explained. In view of the similarity between the second

and fifth embodiments, the parts of the fifth embodiment that are identical to the parts of
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182 is the sane as an outside dianeter of the first bearing 81, but an

i nside dianeter of the second bearing 182 is smaller than an inside

di aneter of the first bearing 81. The second bearing 182 is conprised of a
roll er bearing. TH RD EMBODI MENT [0076] Referring nowto Figure 7, a

reci procating nechani sm 206 in accordance with a third enbodi ment will now
be explained. In view of the simlarity between the first and third

enbodi nent §ie seepndpartioginggnt b belgived teardroat reiencemmesalead tepeitcef theo t he

parts of t Lr .enmhbodj.nent w,l | be.qgiven.the sa reference. nunmeral s as
the parts %e%o?%gmg %’ﬁhg}engg\éﬂroe&i\/% e.de%f}g@\‘}épfﬁ?ﬁéﬁﬁg@??@e r}E(Ei&ffle’zlqﬁtéﬁparts
of the thi&d igsbiosl toRRY pdrRAF t1 Reod@ibddiRbnt Bay BEoMatecl Foothe kAR Jfibi&ity.
enbodi ment _may be omtted for the sake of brevity. [0077] In the first

embodi ment [008kk f iThstfifthembesdimemet ibdwrsamgas e swaendambodimen dxeept thadani ngs.

The outsid I efir . second bearings,;.81 an 2.are the
sane. and (He SEEEESE IRl MRt 20 IREO R T WA R BE PR St o
in Figure portibh 7$0f thafstsepdesebntWbod imeR Mpe h&di 283 a8 BisbwiB#h IR, 5681 thé
sliding bearings havi ng,the sane  outside dianmeter are provided with the

sl i di ng nettserd bearingd82 isppyided wakehe pliding prembesdZond tubul ar nember 284 is
smal l er than a dianmeter of the fi er 283. FOURTH EMBCDI MENT
[0078] Referring now to Figure 8!,Sbgﬁ?t§é?%p6ﬁgm mechani sm 306 in
accordance{0iBlh Reforing hoenbdiiunebd, avetiproraundmceiplisa B6in dcoordagw witht he

simlarity hetween the third and fourth enbodinents, the parts of the
fourth entbd RBOdET 3P TP PoR I Iflweeevbaﬂhgmr@ﬁﬁfﬁh@@%ﬁ&@ﬁﬁb@%m
W be giyan i dRdE:, el ;ﬁ’i’ifs‘ %?ﬁlmreﬁlb%d?ﬁerﬁ et %ih?ﬂt%&l e b%ljrt]sr & the

ehodi nent . Moreover, the ‘descriptions of e parts o e fou
enmbodi mentfishanbatiment widliic ghedn tho stthe rgfarchse mimérhl a6 ther mhrsmif dei fisnt may be

itted f t ke of b ity. . [.0079],. The f t h._enmbodi t |s th
s the. t i VU RTBA AE B eHRIOR O BLPUT O ar SRt OO r Lt At

portion 3%deitkal AtBEpart@Mhd NEt OMbEAinttnamRY 8k odfitdd R iid Ske 8PBlebity POr ti on
71 of the first and third enbodinent. In addition, as shown in Figure 8,

only a sdB®#d tubuthardirshemhoding. o tprilaederober0st adiempeb &anicddnias

provt ded Wl B!l O, IPARSR L5 FVBGPRVERT, PR Bl o o

enmbodi mentemiiddimaravadiede xphirilaeshrtibm s 80Lmdf b @osidh 8bi The BebiRedide

second 580a is mounted between the second shaft portion 72 and the second bearing 82. The brim
portion 580b is integrally formed with the tubular portion 580a. The brim portion 580b
has a diameter larger than that of the tubular portion 580a. The brim portion 580b contacts
a surface of the first bearing 81 that faces away from the engaging portion 70 (i.e., the

) inner race of the ﬁrst bearing 81 on the left lateral surface in Figure 10) and a surface of
the second bearing 82 that faces the engaging portion 70 (i.e., the inner race of the second
bearing 82 on the right lateral surface in Figure 10). The tubular portion 580a is mounted
between the second shaft portion 72 and the second bearing 82. The brim portion 580b is
interposed between the first bearing 81 and the second bearing 82. Therefore, retaining of
the tubular member 580 and positioning of the second bearing 82 is easily performed.
SEVENTH EMBODIMENT

[0084] Referring now to Figure 11, a reciprocating mechanism 606 in accordance with
a seventh embodiment will now be explained. In view of the similarity between the first

and seventh embodiments, the parts of the seventh embodiment that are identical to the

parts of the first embodiment will be given the same reference numerals as the parts of the
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and fifth enbodi nents, the parts of the fifth enbodi nent that are identical
to the parts of -21 the second enbodinent will be given the sane reference
nunerals as the parts of the second enbodi nent. Moreover, the descriptions
of the parts of the fifth enbodinent that are identical to the parts of

t he second enbodi nent may be omtted for the sake of brevity. [0081] The
fifth enbodi nent is the sane as the second enbodi nent except that an outer
di amet er ofirs embpéﬁn@é’ﬁaMor?ﬁb’ﬁt,|ﬂ@md&$¢11ptl<818I0§rdgiavaﬂtsIwéﬂletsh'eeImMEEbodlmn’eﬂhat of

the first t d
addi i on, 36 ansicBPlhPRatortie BaFeU b Binelinad R SHRur TG Peashs & BPH: dec
with the s[0085hg mesitervdd FiglrXTH tﬁb/mrh@sﬁﬁ [rﬁ&&aﬁlsﬁ%‘o%riﬁdm&sm%ﬁ g Figure

10, a reci grocatl ng mechani sm 506 In accordance with a sixth enbodi ment
wi |1 now be°XBIKP néer outer Rerigheigiof vetubitler bearingyi8bét mewried b tifei reeass and

i xth enb d dent |t
the parts by PRt it PEEL Bihehi SR} RO Rkl Pefur °7 °°
nuner al s asmetiver J#rts of the first enbodi nent. Mreover, the descriptions

of the par@aﬁgﬂ t he |xth enbodi nent that are _identical to_the garts of
the first B& 1 { H-dhe fv‘laﬁﬁgmemglah@r b inpledastayfirs{ do83Prtion t he

first enboghingpt, s e er~f0r ubyl ar
shape. However, ase gﬁdom?%ﬂr? EI) gureeg%%s{ %hgt rr@r%b%r g'é%&? %}}S}aﬁé Eﬁéth
enbodi rrentﬁlism:haﬁQm“tlm 6Iﬁbmlfanquozdyacemt tﬁB@ﬁg@hﬁg Iaarﬁbn 70.p0hd figwn siFOfortidie

en the second shaft portion 72 and

t ubul ar Oé7ll on . % rmuntﬁgl LE

the second &’ g Bnate th@sengﬁglégpamoy Torhsdestah t he
| ar poyhhit §§p@72 | I

that of the t‘S’Ef}l A i aé"%ﬁr?%b"?‘? (At BES SR RBBA BT 1A hiokR0, sce

of the fi regagsaperpnd/0. t Hetseteandebafiwaytichr @i e démoatei thet xpemallcrrthé‘rﬂth@l .e.,

the inner eari.ng.31 on the left eral

Fi gure 10)61151%%& 8fft&%?§%téh%$pm?lﬁ8 @icgﬁﬁ e RS BPrEO" { éiréﬁ‘ H@ﬁ@’ﬁéz&)i ng
portion 7Qmfithesecohd ehdfinfetion 8ELaeffote 1%%QHQFra%%iﬂ’ﬂgac%%tﬁ’é} Hym%ltt'frigg

| ateral surface in Figure 10). The tubular portion Oa i s nmounted et ween

the seco néogwa?apcep oFhq sssoEbshaficportien 6B lmsdunireial ilangtigat iFisborkerithanpor aign
580b is rg‘?ﬁBPﬁx%qirE‘tesﬁxﬁﬁﬁﬁmo@x 7f1I rst bearing 81 and the second bearing 82.
t

Ther ef or e, aining o urar menber 580 and positioning of the
second bedﬂ@S’Vg 82A|s3heaﬁ|1rw1gp&rﬂ%m@bul&5b@ﬁ{ﬁ? (ﬁmd\zﬁl‘ﬂsh@@@%aﬁ@é@wl ng

now to Fi %ure ])1 51 ?c procati ng nmechani sm 606 in accordance with
ushing), and includes a first bearing portion 686 and a second bearing portion 687. The

first bearing portion 686 has a first hole 686a that is formed at an end portion of an inner

peripheral portion of the first bearing portion 686 that is adjacent the engaging portion 70
(i.e., the right side in Figure 11). The second bearing portion 687 has a second hole 687a

M’

that is formed at another end of an inner peripheral portion of the second bearing portion
687 that is remote from the engaging portion 70 (i.e., the left side in Figure 11). The
second hole 687a is in communication with the first hole 686a. The second hole 6874 has
a diameter smaller than a diameter of the first hole 686a. The first and second bearing
portions 686 and 687 are made of a synthetic resin and are integrally formed by a molding
process, for example. The outside diameter of the tubular bearing 685 is formed to be
approximately the same as the inside diameter of the recess portion 22d. The tubular
bearing 685 is mounted to the recess portion 22d from the side remote from the engaging
portion 70 (i.e., the left side in Figure 11). The inside diameter of the first hole 686a is
formed to be approximately the same as the outside diameter of a portion of the first shaft

portion 671 that is adjacent the engaging portion 70 (i.e., the right side in Figure 11). The
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a seventh enbodi ment will now be explained. In viewof the simlarity
between the first and seventh enbodi nents, the parts of the seventh

enbodi ment that are identical to the parts of the first enbodinent will be
given the sane reference nunerals as the parts of the -22 first

enbodi ment. Mreover, the descriptions of the parts of the seventh

enbodi nent that are identical to the parts of the first enbodi nent may be
om tted fomsidesliaagter fothebmvnd hole 6 B0BIprives] WwHwvappiaxiEitglyribe ddme ssibe

t h 06. b
et i phory. S ERGE IR AP Pocin g ons: Pehattibhar bR kipaRdu byt 220
d t b
Tenber 220 D80 Ae Shown | h Erou e ﬁ‘%‘?ﬁﬂ‘gg’ﬁ??g%. BT SoeaT e

a first shedrtiopdp (icorthe gght anlg@@dﬁhm%&rﬁmO}jmmmteaﬁ@n tehengepingt shaft

R acont (R BL78q b RBRIER sRETRSeol D dtbElTRR pBbt bRt S

di anet er tfat hols 686@iddahe bdrand Aok 6BTRL REpeRfivélhe TP gadhf ghaTopdrtion 670 dodshe
second shaft portion 672 is fornmed on an end portion of the first shaft

portion 67tcanseiehe nsgs pastphershpargion @t ey terond e 68 second shaft portion
672 h i t | ft
portion 67 0B Cln W Corlfuu BBl Shot BRI, MRS 86 chofild hihognal |

second shdfb xpmhi tuh ebra§ive canpodndrwigidllarge feticlod eturaheditithd bf hachgaiher by
cutting, for e .second _shaft portion 672 has an axial |ength

that is sﬁa?%?f Zﬁl% ﬁstaﬁgfi%loomoar@dtl Hs Bﬁmﬁﬁé‘l # fapstedshane sofspk e Alageier
[00687] As tﬁ&%\ﬁdécfha ds Qa%ga%r filélra tﬁehn@q %ﬁ{g'p% ReRy 'I@Qh@%t?nﬁ%n%;ér}‘%%g%er, hgd' ng

bearing (i.e., |rst earing
second bea:hwngiep@ffthc moﬁahole‘m@a tlfat mforﬂnecaonﬁ@mmrtpeuphﬁ‘%pdraen af fier st hol e

686a that is rmed at .an ortion of i.nne I rei on of
the 115t R e PerBh Baes Bret Py Ay BTkmbrnbTssR6 bt o
(i.e., theofrh@hén GleGsne Berkt }?}Qalr'zil%)oilﬂan of-l%ﬁ@ﬁ?ﬁ%@%gb&ﬁﬁbﬁl%@gmér%u@%}?e has a
second hole 687a that is forned at another end of an inner peripheral

portion ofsmahediswelnnotiennf thy fpsr thiaBpor@avstihat., lth;i lp‘ﬁmﬂeen e lg)m: i heisengagi ng

portlon 7 t e in F 68 isin
comuni cag Péé}ofedth tF% %lflrd ‘%%rlsgc%@ég)e% é‘é%ﬁ’ﬁa % nogﬁw
di anet er gied sheft pbhivn 67 1d1.aeke, c%h@fﬂdé herfouresti )thlﬁ)p@ﬁ@@by melaifgercﬁ&mat@@l
second bearing orti ons 686 and 687 are made of a s?/nt hetic resin and are

i nt egr al | yFiGIReB %y Archislienling 2qpr roemicd hegweaxampmell-ditectourstioe (el dhet er
of the tulph atic BEAILAY 58P theSrkPiERD A RoP871 and the small-diameter second hole

687a will be especially decreased. Therefore, when the first shaft portion 671 is inserted
into the first and second holes 686a and 687a, a gap generated between the first shaft

S

portion 671 and the first and second holes 6864 and 687a will be decreased. Accordingly,
the first shaft portion 671 is prevented from wobbling in the first and second holes 686a
and 687a. In this configuration, it is possible to prevent the sliding member 22 from
wobbling, and thus the back-and-forth reciprocation of the sliding member 22 is smoothly
performed.

EIGHTH EMBODIMENT
[0089] Referring now to Figure 12, a reciprocating mechanism 706 in accordance with
an eighth embodiment will now be explained. In view of the similarity between the
seventh and eighth embodiments, the parts of the eighth embodiment that are identical to
the parts of the seventh embodiment will be given the same reference numerals as the parts

of the seventh embodiment. Moreover, the descriptions of the parts of the eighth
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approximately the sanme as the inside dianmeter of the recess portion 22d.
The tubular bearing 685 is nounted to the recess portion 22d fromthe side
renote fromthe engaging portion 70 (i.e., the left side in Figure 11).
The inside diameter of the first hole 686a is forned to be approximately
the sane as the outside dianeter of a portion of the first shaft portion
671 that is adjacent the engaging portion 70 (i.e., the right side in

Fi gure 11) emppdimepsthahase ddendiaite tha pasts of Hie sseovhdmhodiscasay bs ofnittedkeldr t o be
approxinatﬂkkaggﬁf ®, as the outside diameter of a portion of the first
shaft portion at’'is renote fromthe engaging portion 70 (i.e., the

left side [0098] gurla ticlgeveb eaIbURGY, tht Miest RAd §dcond BEHraGaRtidilRes86RE3GRNY
portion 70 (i.e., the right side in Figure 11) a ortion renote from

: . ] i nd the )
the engagi Aigthe periardwaryeg 68 eare intperallyformed path wohiogw-eklngm ag fhoviiinst

shaft portj i . Jir a,and t second hol e
o6 7a, | espoityy s e BHARP LAty My itibd BT D81eT B0 0R BB e

i nner per i piréioal78Parcliding fecohé helecdnd akabAn&Bidde sePABRH o bdvhSther. In
configurat] on,q‘ﬂ\gnen Jbar kel ing is performed for the engagi ng nenber 22b
with an abWESiAPECEEHpBdAs iGN epd erone helss V8% and 78f7e are easlly &umer geayse thee
engagi ng I f I QM J | ed
Shaps 50t hiar PR SeqR beePRg Hofhins 788 ahd BB Wi didhiehels T ATl ok
portion 70¢th¢mare kimratanprgudat i lnrddhowey éiametdnef tidisammiddiol©f8 Tahe faerdnd
hol e 687a that .js.forped_.gn the inner peripheral portign of the second
bearing poft ?I%ﬂleég’fmit aifocgﬁ??e’%fsf %Oiﬁgg%ﬁ?eég‘}f%aﬁ fg’ﬁfa?hagfpoftﬁél #4lrigt hol e
686a that far Ofher RErid ¢ ' i f athe if | aring
p‘o??i on 68§§p('}lher]5e5$glre e, t?e lﬁéwnﬁlao?%da%e}? éegécﬁg‘?ﬁ’lgﬁj@g? éh%%% Fért%as? aft
portion 67etypenethe sedead hefet78Fhded ithe Sand dhaft Pprtice: 678uphmotdinglpytht he

1 -di : hol d I - di I, h
st shalCopeid o arbryire BRC e aRbondore PEBC BBy oot sl por tea by

t he | ar ge-ddnaireteh otfdr isdechsds@l. 686a. Accordingly, a gap generated between
the smal | -di aneter portion (i.e., the left side in Figure 11) of the first
shaft portion 671 and the smal | -NIMREEYBOEIBHAN ol e 687a will be

especi al | rea . . first ft ion 671 1S .
Choerted 08 CRRSHmIROE O EER B iR B RislooR 804 s Sl
bet ween t henifiibrestboglivaéit willpokt bk paidedns vidve of ih@%tmam%/foeﬁmd thodRent86a

and 687a w || ,bgﬁg@creased. Accordingly, the first shaft portion 671 is
pr event ed 4 &Rt PitepEs, therpartsiof dhe nipth esehodiaenidhat areigenticah fjthe @7es of n

this conf iyguEALh@mHotithent RAA e ol LGS A9 IR he e [T om

wobbl i ng, and thus t r?el back- ano{%‘ ornt ﬁe ?%r@%’%?%g%%ﬁﬁ#ég?ls?ﬁé I ioﬁgr?errenber

22 i s snoetvdmngh embodiment. Moreover, the descriptions of the parts of the ninth embodiment that
are identical to the parts of the seventh embodiment may be omitted for the sake of brevity.

[6092]  In the seventh embodiment, the inner peripheral portion of the recess portion

p——

22d and the outer peripheral portion of the tubular bearing 685 are formed in a tubular
shape, However, as shown in Figure 13, the recess portion 22d may include a first recess
portion 822e and a second recess portion 822f. The first recess portion 822¢ is formed on
an inner peripheral portion adjacent the engaging portion 70 (i.e., the right side inner
peripheral portion in Figure 13). The second recess portion 822f is formed on the inner
peripheral portion side remote from the engaging portion 70 (i.e., the left side inner
peripheral portion in Figure 13) so as to be communicated with the first recess portion
822¢. The second recess portion 822f is formed to have a diameter larger than that of the
first recess portion 822e. In addition, a tubular bearing 885 includes a third bearing

portion 888 that is mounted on the inner peripheral portion of the first recess portion 822e
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performed. ElI GHTH EMBODI MENT [0089] Referring now to Figure 12, a

reci procating nmechanism 706 in accordance with an eighth enbodi ment wl|
now be explained. In view of the simlarity between the seventh and eighth
enbodi ments, the parts of the eighth enbodi nent that are identical to the
parts of the seventh enbodinent will be given the sane reference nuneral s
as the parts of the seventh enbodi ment. Moreover, the descriptions of the
parts of t#ul &foyrhhearing portion 8RR et tshacurdedeon the e gkripteralipertpardfshof t he

seventh e i ent nmav.. b itted for, the sake .brevity.. [0090] .In the

sevent h eg%ggﬁldwn%ﬁ%s,s ptoﬁéonfe%#g{ Iféﬁgmgtg@gﬁran%g l]Oﬂég%&,Sr{OPBﬁi%é}g%’eg}ﬁoJ%%ﬁ of

the tubul ageripharl peti68 Wit £dimeRs lAbdr}hiOhaBdisMetdlaB s oRhH 8l er, as
shown in Figure 12, a first bearing portion 786 including a first hole

786a and PWBeBAME: bidaici tg tulpdartteanng 880 isneliakdy seypuredde dhmfrsholdessva@ra ar e
f dt h her . ..l i'S . fi i the fi,rst
bnd second ret SBRLEL§Ea0 HRRDRSD By i TousthisiribReatile Bett b Heoly®

second bearcdayg ppaiohi8ANSha8Hg a@ﬂpﬂfﬁi? oMiddh di aneters that are different from

each other are separately provided. In addition, a dianeter of the second
hole 787a is formed to be smal IEENTHIMBRRIMIENThe first hol e 786a.

Ther ef or e, fi i JARNE J r . in .

peri pher almgggti oﬁéaefﬁ 1?%&5@2(2g%‘%ﬁﬂ%)tf’,g%;@égcﬁ{ﬁp%ésélﬁgzs%%(ﬁeé:%agg& ﬁénectev\%%lh t he
second holadedBZmtadinthevi eworist siphfitedodn tvicnobihe sindidany demaky thettigth
frictional Ii(%r ce lg{gn rat ed when th?@secrgnd hol e 787a and the first shaft
portion 67 HheRepdigenfs. themerts pf thedenib sabadingniinat mvpdentiveie thoputsof

Refer 1 ng (ROWHOeH il B 5661 i j j ce
WO | b ol puitberb @Sl R GE0! Peasal Ao Rit Sl AL M TR ARACT |
bet ween t kmbodiresitth Maeavenj the Heseribtohsdihspartse thatehth ofibddiecrrtithithre

enbodi nent.,t hat, .are identical. to the parts of the seventh enhodi.nent wll
be gi ven tHEUEAHE ToREPAE fbp%?%dﬂﬁsn&%‘/ prapmutediior fig saketfdme iy
enbodi menfo0dpr eoxekhowh & PRERS 140k vARBer A 7418 RamtSp&kd bBevdah RideRmbodi ment
that are identical to the parts of the seventh enbodi nent nmay be omtted
for the sé&kdawtoliheiiindybeating podiph 88H (tdeths eigbhtite snfrodimBigure 14end treer

e Pher SR R Bl 5 SEABNERL Sy RS AT 9 bt
washer 974 can prevent the tubular bearing 885 from wobbling in the first and second
recess portions 822e and 822f in the axial direction (i.e., the attachment/detachment
direction). It will be apparent to one of skill in the art from this disclosure that the first
and second holes 686a and 687a may be shifted back or forth in the axial direction so that
they do not correspond to the first and second bearing portions 686 and 687, respectively.

) ELEVENTH EMBODIMENT
[0095] Referring now to Figure 15, a reciprocating mechanism 1006 in accordance
with an eleventh embodiment will now be explained. In view of the similarity between
the seventh and eleventh embodiments, the parts of the eleventh embodiment that are
identical to the parts of the seventh embodiment will be given the same reference numerals
as the parts of the seventh embodiment. Moreover, the descriptions of the parts of the
eleventh embodiment that are identical to the parts of the seventh embodiment may be
omitted for the sake of brevity.

[0096] Referring to Figure 15, the reciprocating mechanism 1006 has a third shaft
portion 1073 that is a single shaft portion. The third shaft portion 1073 does not include a

stepped portion and is formed to have a diameter remote from the engaging portion 70 that
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shape. However, as shown in Figure 13, the recess portion 22d may incl ude a
first recess portion 822e and a second recess portion 822f. The first
recess portion 822e is fornmed on an inner peripheral portion adjacent the
engagi ng portion 70 (i.e., the right side inner peripheral portion in
Figure 13). The second recess portion 822f is forned on the inner
peripheral . portion side .remte fromthe eng ag|n8 ortion 70 (i.e., the left
si de inner! SB@ﬁ fenihar the dispeiepnl the third shalt payiond aga@éce’@éﬂ@@ﬁﬁ%il&ﬁ@@énw th
the first sgcess portion 822e. The second recess portion 822f is formed to
have a dianeter |larger than that of the first recess portion 822e. In

addi tion, a tubular bearing 885I'WElIRIGEEMBODINVENIeari ng portion 888 that

i s nmounted he ner peripheral portion of the first recess portion 822e
35 and & 1971 et TrRg nﬁ&’rtpr}*é%iﬂ A RAIPIOEIRB Mveaaninn 1{ Hain epeidance

peri pheral wﬁﬁ%&iv@l@thcgmﬁdaﬁneﬁ%ﬂ%“r BEEHFaiRAY, LhQferd ﬁ?fhe sithifar t%%ttﬁ%eg g@e;i ng

portion 889 is fornmed to have the oute perlphera ortion net er
| ar ger t haﬁghﬂh@ndwgllﬁb@rrdnodnmmm tloef partseafttllm Wa:blﬂnleambm@mepmhm oo idB8caler e,

t he tubul i |abI ecured to the first and econd recess
portions g‘%‘i Eui %ﬂ%ﬁﬁ’fg Hyef&h?j% léeglﬁﬂ’r@ﬁs%‘ﬁf‘?f%@nﬁ%?‘ffp@ﬁ sEa SR t he
second r esfaBsciphihtdndbdBA2it. M&ﬂe@@eﬁh@%ﬁﬁﬁoﬁ@éﬂh@ art JSRELERPDN MENT

[0093] Referring nowto Figure 14, a reciprocating anism 906 in

accor danceenphpadiment tharmrhidenticsd ionbrpats bf the sowdngh emb:bchm&ethnajf he winéveddbr t he
simlarity th?ﬁﬁ&?@ré ninth and tenth enbodi nents, the parts of the tenth
enbodi nent are identical to the parts of the ni nth enbodi ment will be

gi Vien the [6698] r eRef@ncetdFFRIAG a@driidierpakhdle of tHeBcdidhhr peARAG BT -
Mor'eover, the descriptions of the parts of the tenth enbodi nent that are

i denti cal SEBPRTHE Bzt sesopd helhd LRTaeln wepedibersing nesjorbkl Sgmile thislconfieursiions ak e
of brevity, g @e%%ig 10§1h101 1[11 A[: ’ﬁ %ﬂ%f&%h%coﬁlég)g%a 1}’5 E@nbﬁ‘ %,Posed

bet ween the en ace o earl ng por ri ght

si de sur f aith ihﬂ sEacgmirImlelHl)?S?amch stdp&rate&iﬂﬁ)rﬁmﬂf athe s@donﬂ@ﬁa@@@l@@h@gm@@”' on 70
(i.e., the le surf n F|g re 14). he washer 974 can

prevent t ﬁBpE tﬁ%é%ﬁop 0@8@ 87+ 8 %B‘Eﬂﬁdrf@aﬁ EOFW@ 187 s tThengépreerlenrdhe
recess poreh%é)%iﬁ %gm%e@@ﬂa %%%Bcﬂeﬁgéeﬁ%h@&(foﬁrorg tﬁ@ﬁ&gp 6%1%15?1:62221 & conr(i shaft,

attachnment/ achnent directi 0 ohé o
the art f mperianhil§d2ds expossdipeviahdly ﬁtolrrethrmﬁrsttbeaamglpsiemnrldSdﬁwﬂthss@%ﬁa and 687a

TRy, be SOHCLSHL R96k Ly S b RS B TR A 3l Hatinl

respecti vedember 22b is attached/detached to/from the body member 22a by grasping the second
shaft portion 1172.
[0099] As used herein to describe the present invention, the following directional

N } terms “forward, rearward, above, downward, vertical, horizontal, below and transverse” as
well as any other similar directional terms refer to those directions of a spinning reel
equipped with the present invention., Accordingly, these terms, as utilized to describe the
present invention should be interpreted relative to a spinning reel equipped with the
present invention as used in the normal operating position,
[00100]  Terms of degree such as “substantially”, “about” and “approximately” as used
herein mean a reasonable amount of deviation of the modified term such that the end result
is not significantly changed. For example, these terms can be construed as including a
deviation of at least + 5% of the modified term if this deviation would not negate the

meaning of the word it modifies.
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ELEVENTH EMBODI MENT [ 0095] Referring now to Figure 15, a reciprocating
mechani sm 1006 in accordance wth an el eventh enbodi nent will now be
explained. In view of the simlarity between the seventh and el eventh
enbodi ments, the parts of the eleventh enbodi nent that are identical to
the parts of the seventh enbodinent wi ||l be given the sane reference

nuner al s QPF e seventh enbodi nent. Moreover,
descri pti oﬁﬁ) t%ﬂ%% Ctleaém f R bave PEeFhASAR fQ W&?tm&‘? Ehelﬁﬂf’e%?{l‘i cal to
the parts pivehii®, SOVEM ﬁéﬁéf?ﬁjﬂoriﬁéye sﬁﬁbédl?lﬁtheoaﬁq fr&ﬁqus%scfogﬁre%ﬁzg%aﬁeus

brevity. [0096] ﬁeferrlng to Figure e reciprocating nechani sm 1006
has a t hi rehasiesand Ip@dlﬁp@imnwa‘ﬁsbe matle herein withglt depdrtifig fipor the scupe Biiehet h| rd

shaft portion 1073 |ncI or n and is forned

have a di afr‘%gF%t%"n a&%@f 15 i ?P}%?ﬁﬁﬁ%&lai %@ﬁ?ﬁ%&%@w HSEOINB oS DU Hor

than the dﬂh@@ﬁib@ﬂm@d‘ntiit@om&ﬁ (B efsexﬁ%;anean&& oﬁ%@?&@ﬂug‘tﬁﬁﬁoﬁ@&?%ﬂ@ﬂ
portlon 70. TWELFTH EMBCDI Referring now to Figure 16,

reci pr ocatHdontae ﬁmoéwﬂllmﬁlngﬁh‘awom@mmsedefmd hy ¢het appkfiddd oﬁrmednahﬁmir will
now be exp &ﬁlﬂf In view of the simlarity between the eighth and twelfth
enbodi nment s e parts of the twelfth enbodi nent that are identical to the
parts of the eighth enbodi nent will be given the sane reference nuneral s as
the parts of the eighth enbodi ment. Mreover, the descriptions of the
parts of the twelfth enbodinent that are identical to the parts of the
sevent h enbodi nent may be omitted for the sake of brevity. [0098]
Referring to Figure 16, a portion or a whole of the second shaft portion
672 is supported by a second hole 11 87a of a second bearing portion 1187.
Inthis configuration, a first bearing portion 1186 with a first hole 11
86a and the second bearing portion 1187 wth the second hole 1187a are
separately forned. The second shaft portion 672 is supported by the second
hol e 1187a of the second shaft portion 1187. Therefore, when the engagi ng
menber 22b is attached/detached to/fromthe body nember 22a, the second
shaft portion 1172 is exposed outwardly fromthe first bearing portion
1186 if the second bearing portion 1187 is detached fromthe body nenber
22a. Accordingly, the engaging nenber 22b is attached/ detached to/fromthe
body nenber 22a by grasping the second
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shaft portion 1172. [0099] As used herein to describe the present
invention, the followng directional terns "forward, rearward, above,
downward, vertical, horizontal, below and transverse" as well as any other
simlar directional terns refer to those directions of a spinning reel

equi pped with the present invention. Accordingly, these terns, as utilized
to describe the present invention should be interpreted relative to a

spi nni ng rggl with the present invention as used in the nornal
operati ng %@?F ?%%ggﬁgbloo] Ternms of degree such as "substantially"”,
"about" and "approxi mately" as used herein nean a reasonabl e anount of
deviation of the nodified termsuch that the end result is not

si gni ficantly changef.regpiocaingippéianisheaics srapming teghidsseciprrsatingedspas!

i ncl udi ng o1 i

dovi at i on, o s b Beb R s8ie B s RMhuc Il Plcot BRLORE shRBin TG dyebl) o

[ 00101] W‘Bﬂldd:()ﬂhhlyaﬁsed:le‘(tdilﬁdlthlﬂdﬁ@mm maktawgeab,aﬁmpehmen to il I ustrate the
present invention, parent to those skilled in the art from

thi s disclosure VRAR Sl@%ﬁ fi’éﬂ&segéﬁ%@ééx%é“%@@qu&%ﬁ sreRkshenthsevargd@ater ei n
Wi thout depafds d?l@lnf@h%@hﬁ@ﬁei&ﬁp o@é o BEontePY&HHLH s&%acg%&?ﬁ‘%n'ﬁgotraﬂﬁg in

appended cl ai ms. Furt hernore, foregoi ng descriptions o

enbodi nentassaeaondiitlytheenashe gpatresent invention are provided for
illustration on] and ose of limting. the inyepti n as
defined by the a%i ér}ﬁj‘@ﬁmEFrao 1g3rﬁ8?? E%i’“ n‘n?e‘ﬁ’ﬁ{’b’a(ioéﬂ gtgthfaspﬂ?@lla%? €ai med
s 1. A regdl direeain, B@ sHEaRaNEERerohcladisPia o PehdnaRl wifra 1‘%@6‘5‘5 Bl’)ﬁﬁ)ﬁt ih@g a
spool secured to a spool shaft that is nounted on a reel unit of

spi nni ng re¥s pRiapIhyvVisgEr engating wemher sndaxlooeitedindrixii mhzrseetm wih thﬁ a
mast er ge S ed tion of
The. spogr jel AHERGRIE aRoh O I bicl! GRABEHS ALENH AN S e PHEFELE" o1

an outer pbw&mhbhaknsmb?aﬁauhhﬂhﬁehmﬁﬁdhmbtat|ng in association with the
mast er gear; S|I9 menber configured to be non-novably coupled to the
spool shaft in a&gde %B%P%‘P cofifrevesq t@r{’e mpited ppythegeshamtde gPlrﬁ‘é Iﬂﬂfbﬁ @ body

rember Wi bkod: 86833 PR ABng IGxia] BEEIRAPALS T O having an engaging member

and a | ongitudinal axis |ntersect|ng
a rotation transmission portion configured to transmit the rotation of the master

gear to the worm shaft,

the engaging member including an engaging portion that engages with the helical
groove and a shaft portion that supports the engaging member, the shaft portion being
located along the longitudinal axis of the recess portion, the shaft portion having an end
portion that is remote from the engaging portion and another end portion that is adjacent
the engaging portion, the end portion and the another end portion of the shaft portion
supporting the engaging member at the recess portion, the shaft portion having a diameter
smaller than a diameter of the engaging portion, and

the shaft portion including a first shaft portion formed at the end portion that is
adjacent the engaging portion and a second shaft portion formed at the end portion that is
remote from the engaging portion, the first shaft portion having a diameter smaller than a
diameter of the engaging portion and the second shaft portion having a diameter smaller

than the diameter of the first shaft portion.
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axial direction of the spool shaft, the sliding nenber reciprocating
back-and-forth along the axial direction by rotation of the wormshaft; a
gui de portion configured to be nounted on the reel unit to guide the
sliding menber back-and-forth along the axial direction; and a rotation
transm ssion portion configured to transmt the rotation of the master

gear to the worm shaft, the engagi ng nenber including an engagi ng portion

t hat engages with the helical . groove and a shaft portiop that supports the
engagi ng nenberé'the$§%§?ﬂnﬁﬁWP88H”B@Pﬂ§ac@ﬁa@@é@C@FBﬂgwﬁﬁgwﬂgﬁéﬁﬁgainaI

axi s of th@emBeESHSthBOhELAs a §d26nd Bt gRet h@@ut@?ﬂérfdbﬁeﬁp &fibn (PR mefhibhat

is renote fromthe engaging portion and anot her ‘en por?lon that 1s

adj acent  atfec wagagiorgrpwdtandnnerpiispeqrd potion tat supdotththeanarkdehapdrtipor t i on
of the shaft portion supporting the engagi ng nenber at the recess portion,
the shaft portion having a dianeter snaller than a dianeter of the

engagi ng portiof, anthdheipsdtatihg PREAARM hBErdigh Mdcidinh DI Whereaht sk@ngi on
fornmed at the end portion that Is adjacent the engaging portion and a
second s hd’fl?mb?frﬁlrtg‘ﬁ‘ inglpdesch tist besaing i thowr euterparivheral ortipe st & mewited e
engagi ng [0 ) g WA Y ¢ ' : - POrti ' [ | J. than a
i et oGP [45a ki i alinplBdhiphGal bl B SR bR s R g o
dianeter smaller than the dianmeter of the first shaft portion. -29 2. The
reci procating chanism according to ¢laim1, wherein_the s|liding. menber

. ) g
further includes a sEEIREPHSAIMAECRHAFAACHITIRE ioerimpRevhireindhe slifling hat i s

mounted  gherhbg ﬂlﬁﬁ@rﬁﬁclg@ésté tﬁ'@ulﬁinﬂe%'ﬂeli ﬁgﬁﬁte@ BEAWRDS A sePYE %ﬁﬁ.pto%n and

supports the second shaft portion. The reci procati ng mechani'sm accor di ng
to cl ai m 2he sdsenébearinige sliding menber further includes a first bearing

wi th an outer peripheral portion that is nmounted on the recess portion and
an i nner peripheral portion that supports the first shaft portion. 4. The

reci procating rechanfisPeapRhehd s etiintndhéBofdinWEs S 4 L Bersihi (BE ABularenber
further includes a tubul ar nmenber nounted between the second shaft portion

and the dekinbrl ipdudasadubar pknon et sreuntehbetweerhtinissenndsbaft gpritpntasdc| ai m

bt woen 1 il Qohd BBl oIEBGE doRFAAES b BRL B RAOme tha! R o

bet ween the second S ﬁ and h
portion t hate & dianteta@dsargkl faf adimpekiw dfithd hdulaubuhiah ap@Midu@kedtto a surface of

the second bearing that faces the engaging portion.

6. The reciprocating mechanism according to claim 5, wherein the brim
portion is mounted on a surface of the first bearing that faces away from the engaging

portion.

7. The reciprocating mechanism according to claim 1, wherein the sliding
member further includes a plate member secured to the body member to occlude an

aperture of the recess portion that is remote from the engaging portion.

8. The reciprocating mechanism according to claim 7, wherein the plate
member is secured on the body member by a screw member and a head of the screw
member is disposed in a position where it does not contact with the master gear when at
least a portion of the body member moves to a position where the body member overlaps

with the master gear in the direction of the spool shaft.
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have a dianeter larger than a dianeter of the tubular portion and nounted
to a surface of the second bearing that faces the engagi ng portion. 6. The
reci procati ng mechani smaccording to claimb5, wherein the brim portion is
mounted on a surface of the first bearing that faces away fromthe engagi ng
portion. 7. The reciprocating nmechani smaccording to claim1, wherein the
sliding nenber further includes a plate nenber secured to the body nenber

to occl ude an pert . C portion that, is.remote from.he
engagi ng porti o 5. hrisCld el BEERTUBR AL Rk IFbalsd 11 PG FubE RN T

wher ei n t hgorpibaisadispeedaong thesgtldadctn dfhge §RAY sHIBEIndNd& SErikeyiaenber
and a head of the screw penber is djsposed in a position where it does not
contact wi TRIERE Asaemgravifiesshalifas syide tﬁ%ﬁ&ln&mﬁ@m igrihepxiahdirestey nenber
noves to a position where the body nenber overlaps wth the master gear in
the direction of the spool shaft. -30 9. The reciprocating nechani sm
accordi ng to clHl.m 1A redigoeating thechguisdeconpaisiigon i s di sposed al ong the

axial direction of the spool shaft and. incl udes first ide shaft and a
second gui de sHAFP™ F:}éf}ft @ﬁﬁ"&&g? 8g§Pia_6}a:11§1f?f’éWBé’rf?}?%PPH]eShg§i g‘le whedefton.
10. A recipkagadnl inerRBeaRdI R GOHPE bi$ b GutePpMIhRaF Bakicc ThGPOSRE 18RRI AN

axial direction of the spool shaft, the wormshaft having an intersecting
hel i cal grasenceation velih bameastepgearpher al surface thereof and rotating in

associ ation wth the ster ar; Lidin nber caonfjgure o, be

non- movabl y codpi ey’ %noqgl?lh%r Csogglg\lfegﬁ‘&g? n%’“%r‘(gglyé?fl}é’l]ie & b‘géi’?(g]r??’a‘?l’fét@l i di ng
menber i nekididiigetnDodylioRIRREIMWrtifcladihg @98y BRI Vithta@cesk PeRRD, er ti on
havi ng an engagi ng menber and a |ongitudinal axis intersecting with the

axi al di r dBEFHPOHPN PRUNG 36 sNaging membReanst 4 Wnaigudieiisais intstscptiingwith tip

back- and-f L i I i Qn rot.ation of I haft; a
g de. por 1 5h Cher PR AGoBN Ak, flc el esler U B e MThMack GGl
sliding nenieal dackembyrdtaidiofahengnhikRafaxi al direction; and a rotation
transm ssion portion confi ggfed fo transmt the rotation of the master

gear to the worrA'SHfaRYlOn HETEHEGORS et on WeredivaY taauidh dagtlilg dor ti on
that engagesniyd: bR R&I-Ret A&k the axial direction; and

a rotation transmission portion configured to transmit the rotation of the master
gear to the worm shaft,

the engaging member including an engaging portion that engages with the helical
groove and a shaft portion that supports the engaging member, the shaft portion being
located along the longitudinal axis of the recess portion, the shaft portion having an end
portion that is remote from the engaging portion and another end portion that is adjacent
the engaging portion, the end portion and the another end portion of the shaft portion
supporting the engaging member at the recess portion, the shaft portion having a diameter
smaller than a diameter of the engaging portion, and

the sliding member including a bushing with an outer peripheral portion that is
mounted at the recess portion and an inner peripheral portion that supports the engaging
member, a first hole being formed at an end portion of the inner peripheral portion of the
bushing that is adjacent the engaging portion, and a second hole being in communication
with the first hole and being formed at another end portion of the inner peripheral portion
of the bushing that is remote from the engaging portion, the second hole having a diameter

smaller than a diameter of the first hole.
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groove and a shaft portion that supports the engagi ng nenber, the shaft
portion being |ocated along the |ongitudinal axis of the recess portion,
the shaft portion having an end portion that is renote fromthe engagi ng
portion and another end portion that is adjacent the engaging portion, the
end portion and the another end portion of the shaft portion supporting

t he engagi ng nenber at the recess portion, the shaft portion having a

dianeter smallegr t i ter of the en ing portion, and, the,sliding
member i ncl udi ngl'a bus ﬁ%ﬁ%r‘\?mggﬁﬂg SOt P a&??ﬁ%ﬁﬁé‘?gﬁ%gbt%%@fﬂﬁﬁ? Q‘ilsénng

nount ed atinthees £185BedRiptpoptio0d tRNinh&NREipREGR] PAREHAL RAII (ROfitdablesépport s
the engagi ng nenber, a first hole being formed at an end portion of the

i nner per i%ﬁ@?%ﬂn%arsﬁwﬁ bspripgportipp & sepratte]ystremjte Brst bearingameging Ay
portion, apd;des - hej ] , hcat ith the first hole and
bei ng fornedlaf g%ﬁ?%gg9éﬁﬁggg?€ngﬁ%$H?ﬁ@}gﬁ%%?g%%##pheral portion of the
bushing that is renote fromthe engagi ng portion, the second hole having a
di aneter snaller thﬂgﬁ? dianeter of the first hole. -31 11, The

reci procating han! ¥ReERRAENHGeE e prRoIdNE (helpign A0 Weergindig regess

i ncl udes aoktidrdinchAa! 4 Nk RREL RioRihat RE RS, AR okggh Of whi ch
t he first%%ple Pg formed, an algecgnd %earlﬂb@%gkﬁggﬁﬁ$g$8 hgglparately
from t he fadfasentibaengaginggroriion andn se¢dnd réceseporpion ithpt ér farmpd ot ilerinod whi ch
the second _hole is formed. 12. The reciprocatin chani sm.accor di to
cl'ai m 10, RHEPER gl FEbus Bom BREreiinbiffin s S Prtemavucdenyibih ¢ha
i's formed fog ks boiioh aBed RARERI0 Rk &aneteﬂla@%@‘ antd @ @BQRET M fRGr Li on,
and a second recess portion that is formed on the inner peripheral portion

renot e fr éfRchROEABAF b pearmigoncladesasthird bbaringormtion tat sdnowted ethde fir st

recess porf.i i ve a di.ameter Jdarger than a dianmeter of
the first 11&1{@@3@6%?@%@4\@%%{%gge%%s rqr{ﬁgn’iaﬁ@Iatfalé%}ggeafrmgrpé)rtb%ﬁhfi 15 portion
that i s nmmnmned onhtheer pamstery @bitpierfahe fROLd fRRe@f pdriien, fahd Bie ggess
portion, and a fourth q§ani g%gprtion that _is nounted on the inner

peri pher aPePRhqalgrrigm ¢thuhis g pd ey e galiamnear laggey thanehe oviside dipsnstpher al
portion OBfﬂ@Hﬁ@db§m£%? .0 have a diameter larger than the outside
dianeter of the thir earing portion. -32
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