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_general lﬁ relates to a reciprocating
mechani sm More BE&! WTWG‘[M@%@WFQ INWNGREEs to a

reci procating mCha@Iﬁ@$§FﬁE§@NﬁE ) IEEEJ&TEBOAP%IE{?/J epal i ng a spool

nmounted on a reel unit o e spinning reel hova ack and forth in
associ at [(091M t s appliasticonclaifnsgriveist ey Japgarse PBactkigspdicaibn Néo 2685+ on [ 0003]

Convent i Ly, i i on _meghanismis nmounted on a .spinni.ng reel for
uni f or 9@68&1_’0%38%8?’ Pids 2@@ THE i IS EBR apage; S ARRLGE T |1 at i on
mechani sapo91846389 afd 9664-7 S4B &b Blre 5P 8RO raMkd ﬁbréin;@%ﬂen%ar and a traverse

camoscillation nmechani smhaving a worm shaft th rotates in association
with a pinion gear have RAGKGRQOUND QF{THEE POVMENAIONnal art. [0004] The
traverse_c cillation mechani smincludes a wormshaft, an interl ocking
nmechani smemfotﬁe bf‘ieml% nmenber. The worm shaft is arranged parallel to a
spool shgfon2] ThEnesRORht inFeriRE: eﬁ&aI%ﬁrélEt@s fRoRkipsdiatihe mEBRnisAt. evbacki ng
mechani smrotates the worm shaft. e sliding nmenber engages with the worm
shaft. Seeecificelly.dhapissent igvgptioreriatePigtaaneiprReblinemechanisioof +4pinni@seel [ 0005]

The slidi in this t f cill ation. nmechani sm i a body
menber a?]%qgﬁgféggﬁan& it Oﬁieﬁr}lﬁ%ér[tgg Rgta f?% ugl{tgf SPH“?%”%&H%"%%%?%B hel i cal
groove i fortlf inragediafion @Athiotdtiop & aphetey godr. t he worm shaft. A front end

portion of the en]gggi ng menber engages with the helical groove. A circular
t hrough Rafkerpundlafpalion t he body nenber so that it penetrates the body

menber | ir QL | rSecti ] 1 h A - d portion
A = R e o
base endupidormile winding héisking dmi 0g arspadierA regluatioandeanvsrilissioafechparismon with a
diameter that is cut to be smaller than that of the front ,?n.d portion

t her eof . DFYINGA&FY g that engages “ath :,maslgeeranand # BAVGTES ¢4 N3 rear end of

the spoolyhafidm hd¥ife § Wi \Ga BNk %ta’@e§ 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 to 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
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
female 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. Because of this, after cutting the engaging nenber, barreling is
per f or mewhemtherstidiag geambeg shiftsibaek anddorthadpngdhe wpim ghatt pee pagbdipfiglsrenber
and an apr.asi nd are mxed in an abrasive tank, and rotated and
shaken tﬁ%ﬁgp%&#ﬁtﬁwt he burr and cutting scar of the engaging nenber is
renoved gW06he aWhasih¢ehafopmoundf tHeldnkSgin@grimbsit istcheinengagtungar sepdar .

[ 0007] Ip the aforementioned conventional oscillation chanism barpeling
is perf BYHEH GHUPE sCH A ierRFnFBIRg aR 2 £PINSF P@rﬁeneﬁtlwwh@ggﬂ%ﬁoéoﬁecwe? is

ki nd of I 'ﬁﬁﬁn J 1 1 Gl e used
for shor ?g{iiaﬁéﬂt e anggﬁ%)a[gglf@ %@%&;@@%&%ﬁé&g&nﬁ{e@%@ﬁﬂgﬁfﬁg ngﬁbrfcg't er of
t he shaf Dupog bamwelingf theleagagigamiempenanber abirasi feoromgabuhd archeixedred drer  t han t hat

of the front. end, portion thereaf Therefaqre, n the ahrasive,  conpound

o th | ar BORHF Pkl S TpBigad sEilva e, BB B AR GRS BEGE Ty cont act
a st ePD@an@ﬁfngq&ﬁb&% YERVell e tRhdtdsiRUoklpRin AR Ak ralsPRE cfREIROT i On.
Accordi ngly, the shaft portion nay be formed in a tapered shape and the

di anet er otelbesof may be entirely reduced fromthe base end portion side to
the fron partion.side.. In this way, if.t.he tapered shaft. portion
whose o IEPE, P b Moficipnd Aol EnitBH oflabdE el R E SR e to° "t he
front engeferiddm thé EigpabfglMENBS aftfltheRERIng @herbdl! On tHICkindoPBaRellipl 0 Of the
body nenber, a slight aﬁés generated between the shaft portion and the

t hrough Refagive RerspYuVith isege Raplidefyan be ssedifhushorigpiag thepmeynt ghtimgay i s

t t.i e } I h th
Phrough AedBR, RN BBALLALT e slapth RGPS B0 codBIRShediblrIERpARITT | 1o
t hr ough bekm®alléshan theisaflthe frbdeend lpoéticigherod) ETherdote etemthedibiasbm snoot hl y

reci procating back and forth. [0008] In view of the above, it wll| be
appar ent CPHPeWKkwIt largq pagticles spiseds the shrasye gompougd gy setisasily karta¢tRer e
exists a . i I g ke g reel
That  pr o aRra Blo e B e B A T B B A b et o
addr esseshaft porsiomemg bierforniesl iamttapesedwtiabe asd the deamatarabksreofivhayx be stirtlybecone

apparent to those skilled.,in , | . . .
PP red?mecr| ot the base 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 tin:ough 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 reciprocatin%w§$s ool secured to a spool shaft that is nounted on
A

a reel uti®0%: (lhis agg the pEgseRgREmIpn bR Ble Vit ePTasatingmarhesisnel on
W th 1ot gt 00:0hed i@ a ﬂ@ﬁ{g thifbed i8 ﬁie‘égﬁt%d ﬁoﬁ%&%ﬁfﬁgf&hen%liéi%,g%”g
menber, & gulde portion an rotati oh transm ssion portion. e worm
shaft | sratimpcosiad nedchagsmanf aaginaingdtel@ctirdingad atfirs aspreddf thépfdsentThe wor m
shaft has an.intersecting helical groove Qn an _outer peri pher&l surface

g
t her eof . TRBUGRISHTEHETOCARE Mechanish ofAstpinming el {F reeinrpeating 858pol sgailipd The
sl i ding pRafStol SsarCRR s SiHuREdloR AR SN MRS 1R &@vm% bik&k q8Hn shaf t

in the axial direction. The sliding nmenber “i ncludes a body nenmpber with a
recess paradsediationTiich ragtéssoiponsstargehathatinclsdesgivogn sieafh esliding meember,

| ongi tudi nal, axis intersecting with the .axial direction.of t spool

shaft . TRERIT B Ph TR bPR BOBiAK 10k T GrEH B Syt e Bs a

di recti onxiaydir&kish bPtheQbodRBaOTH: §R#h khaff RS BlihdleseBMd hddiall gFoswtin 4ured to
be nmounted on the reel "unit to guide the sliding nmenber back-and-forth

al ong t heutgx peripherhl serdadedhereath dheoraim shaftirptates i ssspaatigowith e masteronf i gur ed

to transmn . tion of th ter gear tg. the shaf t .

engag; ng Sntldf SRRl iagtRLe BopdF BleeRnc oS R A HE et ca
groove afigt &islklakttidao rTHeqidingahesb PRl bdestal 4@ Rgmtticn SvithRyHeedss porliag. shaf t
portion is |ocated along the |longitudinal axis of the recess portion. The

shaft pdheiressshrastiomhas i Gerging membst andsa laagivdinglag i intgsseetingayithéepor t i on
and anot ng... ' i | ' | end
port; on anp EhetioRSFHBalNiAn, THEMARE Bophof R CHARMSalOM Bl Ol 2
engagi ng theeadia rdirattidniey roetpaf e worem shafin ltehadde potién Bronfigseditadbcanet er
smal | er than di aneter of th n I ng partion. [0010] Accordi.ng to this
reci pr oc R %Fﬁegﬁ?ﬁ fwl&%gﬁ%ﬁgw bé‘g‘fﬁ!}qg’ég‘ al‘t%éﬁ%ﬁ’ﬁélgi ng
portion ideddie BRGbatiBR frhh st ﬁoﬁoﬁ' i AR [red T8 krhfimit AR Rotarich 8FmEer of
the engaging portion. The engagi hg nmenber s supported by the recess

portion amester igearsh dfet wonposhtaifio Cheldepaging oemdraimpludes arhengapiap popgomtthgn can be
a.di aneter s {Iﬂj er than

or e 0 ERRUL AR Sul 0%, SUELL L BORLLOD (hat 125 AR
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 diametér of the engaging portiu;)'n. |
[0010] According to this reciprocating mechanism, the éngaging 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 perfornmed for it, the abrasive conpound does not
easi |y cBtigles aftenfasinggs ppiieranaddet itohs abrasive cempgmgl doepaotrgapidt contidt second
shaft poit. r Iyel ' %bﬁﬁ’% so that a

di anet er H%e %%g%émi}bs?p%élg'r ggg‘g@mt%ﬁé%{%ﬁﬁhg%?e? %ﬁ%htg?@%%g?ltsi on side thereof.
In this copédtyalyabime intadrepdred sliapand tlsae e ditthesdrahdreqas tie@emsed tavard the
respectiye

it ety RSt B o] oL B
portion idnthiReRNbth& hld Gperdd ]glag@ G0'cht 8 e eterRRE OO Bedbdstd RRvAE AecaSEd,

conpared to a conventional” configuration in which a shaft portion is
f or med i froat ¢reigmréch thawepé Therefoad, attiypere] portorin thi entgreflirsteind sedond skaft

decreased _toward,the front end rtion thereof. . Because aof. this,. a gap
Gener at edPHEPNSENDE eI coRirRat eoavERanE SpRETTHE Batiehe Ploss
portion yhitlonhefiRed ads e @RafRWhAltRe HARRT Bfbredf N &htfrél9 de@eRg portion.
Accordingly, the first and second shaft portions can be prevented from

wobbl i ngtewerd Hee frerd ¢9é ppiioniterect} Bechyss of dhit.iaggap Feherated betviesn assliisbl e to

Fect pr oo S8 504 HREb RPN g P ORI AR R Mo BB ) 1
anot her ¢aoftheretat pofionf Accexiaydy,ahe filk€asd scdbmbsHakHdetionsaan be proditegured to

conprise a tubul ar bearing whose quter peripheral portion is nmounted on the
recess pom WehtlEgdn Wrosecss pREony dp thimeondfiguiion; b i raspiplsrie Praveet tihigagi ng

menber . : |t t rj ' I: $irst hole
that 15 PRiRRSeLIRR oot HOMIER, LoOEe e A T Pl RO e R T
t her eof Inmmzieedan be drhepthlyqierfiotniedsi de of the base end portion of the

engagi ng rtio ang a second, hole that is formed on the inner. peripheral
portion 1) 0 " eéﬁ‘&ﬁ%‘ﬁﬁ"&n o sl P Slding mender pebeonGebicg

renote fr ; E&ilin%% | d ' | to be
comuni cgfelgghvg\%e%ﬁﬁtﬁ%égfi rst %dgﬁgugagel?@%ﬁ:%grrgg}n?%n%%%ligﬁt%%genisfer smal | er

t han t hatpprtwh andevioise smehpdriphetah pottios suppririsdie atgagng murelrerb & adsliing i s

f f.or .th i mh i t i d with .
DT O e Rl S P TR S B PR RS S SPIPRUNd L e
for med i BofidnaiTehEhhss eﬁdpgo@i@n&twomb@teammiﬁmy R ihd s Bid pétivn

decreased toward the front end portion side thereof. In other i
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
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 conﬁguratioﬁ, when barreling is ‘7
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 portign of the bearing. Therefore, the small-dianeter front end

por ti on SPTHeST taddeft nogticn s serrosied by thelerasripmets Bfrbhele dbesHECRA, and
the lar ggeﬂéra%%@{we'eaﬁ% g;lﬁ%ﬂ_éia{?%?} iRt Ha phrorsiaht smf;sare@l uit fYRpRr ted by

the |l argé-dianeter first erefore,” a gap generate ween t he
smal | - di antberespacably denctaspdy ¢anopered tothensigafatiop or whizh oalyth hdiewithitee wi |l | be

especi al |y decreased,. conpared to a config tion in whi onl hole with
The- s ameval et 1 Drgh BLthe e Bediiery fiscrsngietrec G
gener at eGhARhYEIBH ahf the HBEINI BT HMesAAU HelRclehdcAtwiRRAnS @@ briid] i8S Wi | | be
decreased when the shaft portion is inserted into the first and second

hol es. Adussrigd ko the firsieandrsa¢anddwiasi drecomiingdn the shadimostiion dandmpensbiedng i n
the first. and e second hol . In this confiqguration, i.f.is ssible to
e vent i Sebhfre B Bl S T ctwtieks Sh itk P ks R R L

reci pr oc gréveft Bt slidiRg nfdnitr ROnTRIBSngC A has SRVAEIALYI-RETH REFRRatidDOL 2] A

reci procating nechanismin accordance with a second aspect of the present

i nvent i orth¢ gidingememberasdgtsmegtide periemmedh according to the first aspect of

t he pres i nv L: ' e. s rt.,on_l ' haf t
portion ﬁg{rur%d a%qtgﬁgfbgﬁt\gt%%lﬁ%%m ]tnhag?gr?g&gdfl 'ztihcgﬁ cgﬁigﬁgﬁg‘gg{l én%r%%)%l?t i on
aﬂd a sednvehtishad the mﬁﬁrﬁmifn@@nmidlﬁar? debd@gdo ﬂﬁrﬂrﬁﬁ)ﬁpedt hﬁfhei;ﬁes@ﬁtln})t e fr(ﬁm
t he engagi ng portjion. T irst shaft portiaon has a dianeter s er than
a di anet dRvegfioprheseig Ahs ﬁ&ﬂmqwsﬂuw Hust ghadt romtign P%EE ke RRGPALAN anet er

smal | er tmqya&j&%n%@gﬁ%%m%omﬁ ahd §§écoﬁ§ éﬁ%ﬁ&ﬁ el QPthdlend Bodidhs
configuration, “steppe tTons are forned between the engaging  portion
and t he fthatss regivdd fromathe engngirprebrivedt. WBenfitshehafti postionshvafatdipoeted mmilend t he
second s

ft .portio respectively. Therefore,. when barreling is perforned
for the gﬁ%ﬁﬁ‘ﬁﬁ‘eﬁéﬁg@ﬁe Sipe BOFOaR; TEF Sweond SEELARITGR B 7 SRBECPSREIE| oo
after cutthim@e dfarR@&loTineerst Hafd ortidle  abrasi ve conpound does not easily
contact these stepg_ed portions. "Accordingly, the first and second shaft

portions [A3]be e igetagion,ctappad pertians apdonmbddtetypesngbe engagingi anet er
(ner ol e SSESAREHL MBI SRR PR ST P EBOR0AR ar
porti ons purtidn, B&pelaReBaSEdroRPFhedbarreling 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 thercof.
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 pBi0iftbn. A reeinrpcading srachyisiadn aerordance withgdhirgpweetpithertgsaat ¢ e

sliding £ . i : : = i cation of
the sli dﬁgpﬁ,{lﬂ%er cﬁggé{ug%ggt yShg%br%P %dgﬁr%,b[ﬁ&ge c?g(gi{ﬁ%i&rtﬁe%ﬁ Sfp%lgati ng
nmechani smventicag siedanihe slidinh neent e fakthes petiprisds atsheondrbeadnt whosewetdri on i s

t he reciprocating nmechani smaccording tg the second aspect of the present
nvent | oROTHIREA BPRICT B SR Fy RarASeY perPRHEH SEORD PPeub R L BIACB ar | ng
whose ouk@iportP &le! BORIdahaR PoiicRAN Th hifOAHH SR, hB8edoRE S8 PRHibA Bh band whose

inner peripheral portion “supports the second shaft portion. In this
conf i gur tediably, prevestesdiomm svobhlrg ingbe tdcess poatorbeecansel thasdconpbewviagtied from

bbl i in. . i h d.b i [ ided with
the secoRtvidsartaaE soRl oS S SAReERR Tlet fian tnafogfithe 11 r ot
beari ng. b¢£Akd] A reciprocating nmechanismin accordance with a fourth

aspect of the present invention is the reciprocating mechani smaccording
to the t HM§] aspbeacimpeating mypcherism in pespedance withwHenmh aspepieofdhd piesmgt nenber

further : | 0 I 0S€4: e i r Lon is
mount ed SeRber S BueEBER M fRU AR A8 iR ke PR HBR LT s s uppor
t he secohfiestiad, whetsit thersliding rhdhhiser Cartidr gomatikadm, setdirl Heafind whbst @ggond shaft

portions ¢ nﬁge further reliably prevented fromwobbling in_the recess
portion, Pﬁé@?& Softiva is moynted 9p thésisgess popioarand gehose Hpey apheral gortign| er

beari ng i dj ry ide.  di each
ot her ar SR MG R HoRrE 185 QiR iont I PRl Shy Shenlt WAL 076,
A reci pr omabd fugthmerhalsly previented doar dablingiintthe @cédsfpbttioas paatiseahe fike apd esent
invention is.the,reciprqcati hani sm accor.di to qne of the third and
fourth aSfRoBf SeargiEse PR Lol PRREATIG A AGiBS FerrE WIS Re mber
further QoRRAdSASHR shiBUs SdchHRRER GFe priPidBl SAMREL MRRRodalIBs RRERASS TBS ¢
portion and the second bearing. Inthis configuration, Tf the first and

second béstanags that are conprised of roller bear ings having the sane
ngf![ idgn s Tﬁgﬂ.ﬁ?gés g%qgrb? il'fgen[lgch%igmpurl %gcloggadn’ce twr:l]& BT fiftl gsp%@tdo e I(J)rre]:gen§ haft
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
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 integrally
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 nenber includes a tubular portion that is

nount ed B sadiguratins, reteaberiokthe fubulns manher saribe ersily perdorncd XSORECRd a
bri m por j.q4 - 1S, At I i th the tubular portion to have a
di anet er{qear gepﬁﬁlﬁ}égo%%lﬁggﬁ“e%t&g)r‘heo{e%ﬁg%%gl ar portion and nounted to a
surface {ff018he skeewipodtiagnighidigh il acesddnbewith@agvanth ppettiodthe prasenb t hi s

configuration, retentjion of the tubul ar rrbe;1 can be eagi |y perforned by

cont act i HYCOHQTe!s Hhe PIPEICAIRMMERNANIE aFPTHRSBIOSHe FIRE BRSAHISSRYFRY. [0018] A
recl Proc ARty SHRM Sl AGREA AAGEU bila GuPRLSFUD MIARGHNE that BRPT esent
invention is the reciprocating nechani smaccording to the sixth aspect of
t he presewsy fromvtbeengagingwoetiai. ntthie chnfignratoot, ilersurfscenefithe sstomhberringri§ ace of

the first bearin faces .a from t.he engagi.ng.portign. In this
conf | gur RGN Privhated o £ ey iniY bRt HE AP Urs PErsaBpTiF event ed
from conpagibh MerHer @ombéth aetubthcd Mané biFs bedfR1H AAditIBE GAHS Quifle BHhdm portion

further contacts the surface of the first bearing in addition to the
surface edconthbearingcond bearing. [0019] A reciprocating mechanismin

accordan tth an_eighth aspect. of. the preser i hyention IS the

Fect pr ool med Rechinfihine BRRR R in oiutinfe Fill ap A st ol
aspect s @fvehiiéh RtRSRBIprddau LR iiettitni S 8dc@kding theor! dfdhdBrstddigh skwnither
includes a plate nenber secured to the body nenmber to occlude an aperture
of the rawssis obBietaresent myentioy. whenghr the shding meabsh fudiengcpdes 28lte 1n this
confi guratl :'Hgn I g{qgr by the

pl ate ne eielfog r f%g’tfg]% reoéﬁ&ﬁlﬁ%?of? ?%g&%‘%}%hae{l%sm Fﬂg‘i‘?&%«?ﬁﬁﬁé&ﬁ%@?ﬁ 1{'.)1 ni nt h
aspect oterhdte fipkethe Rhgaginpyportiomnln thistdoafig@eaiipn, ectaiitiongofitecérpapgsm accor di ng
to the eighth aspect of the present invention, wherein the plate nenber is
secur ed SKFMITECHLRRP ﬁigbﬁhedﬁ%télnﬁﬁﬂ?%nber. When at | east a portion of

t he body gpigper : bl \gﬁ%r ; MP% f PUShdaps W th
t he rrastér ggar Ig‘r?lélt 8&%@gx&&|§x&r&}1§%ﬁnt erg%%g%@h%;%?, a ggd o?’ tShe screw
menber i snwthdposdhe reniproqatisg tricolmnidne eecordingl Gethe righticapeciof thehmeseast er 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
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 axial 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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configuration, it is possible to conpactly dispose 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 udespertipp pad agyinngepesiphetel perdon thas senneriy therneagiag membst. adisidols he

sl i ding | 0. t.he.: axi | ' i fis kO l'i di ng
rerer i DT A h b he S BirtRral pbdol o AR A Ockhiin® | O
shaft. [ e&igingAoithi, plide sédond hokdhanionmmadcaioni with the fiast helecandis formsgpect of
the present _inveptiagn ig t he reciprocating nmechani sm ccordiqr}:? to the

first aspeapthefprdorHoR REhE[IINET REFIPhAEAHPOFIIQN AL theyRushingdhatis Fealy #AMan out er

peri pher Y nat. ; | 91AnRRd ofhel NNEr
peri pherg’ie,éggéélill%ﬂo%lﬁg’tangﬁggﬁé? %£g?}g%g§ngglgalhﬁg£§n%ﬁggﬁg&{aéf I rst ﬁol g f or med
at an enfirgpbolei on of the inner peripheral portion of the bushing that is

adj acent e ing.portjion, and a second hole is in.co ni,cation with
Che 1 rsT003) o JHafts StiPeacese rascho BF SEilfe fhithes ForprEn g H

peri pher glarRRAARE offer biHHRES BbABn i RlouhSd bRARE Rcdss PhHiohRAd SMaadinner
portion, and the second hole has a dianeter smaller than a dianeter of the

first hopetipHegd 28itionrsupparts the cigagganembernddi dairsrg comneised 4 Gishholadheer
conpri ses tubul ar . beari. Qse o0 r, peripheral rtion j ed on
The’r eooBdpry 1 e ot AR R AR R aRY ARG aP B Pp, SR LS Rt LS

engagi ng fareEd e thd thae@aiphiiel bS&8 fionk fidporfioh & bd@mmimsicdted wixl on t he
i nner peripheral portion of the base end portion, and a _second_hqle that is

formed ofhefirst hoipard isdeimpidde drvendiemsier smatlerdhan hat ofdhefip heleodn this pe

conmuni ¢ ] | . ' 1 med . ' : smal | er
than t hatomefilch, phaF ookl ip Rcfortld b BEERSN et LA o

per f or medompburidwitie hgggpartcleeaiee cutting s parfarbicd $onie theshafigortbrvs tfdrmledr ge
particles after cutting is performed for it, the shaft portion is forned
in a tapdhererds ageo%%gth%&thq feR Horesyt iy sty deprsased fowar yhejkentend e

toward t ?ngﬁfg%me R8dof, ro%lLe‘P Qvoaﬁsdﬂletd?ﬁﬁ@t&f of te ﬁ?ﬂ%md‘é}ﬁ% ofithesigiranet er  of

the fron portion o e shaft portion 1's forned to be smal l'er than
t hat of tpbsidndsrard tpbe smalter tieartbatfof thdowse end porion theseofc Aomevehim thiscond

hol e formed gn the .inne eri pher.al portion of .the.front end porti of the
bear | ng. 165 BFREEPICG O PanE! o e o PeHERATEH O e Ha OB TP o) o
formed omeliigy isP8fed 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 large-
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 will be especially decreased, conpared to a.

conf i gur &veshon. wherdie the heating eomprises wiftrst berengs andhedinaerarcaipheral gostioref i n t he

beari ng. I t i on and
The 1Pt He Brdhafelt R RaBRR o EQRI LB, BOIETOmcdseiliily BERILET R0

i nsert ed firfibearidpepdriit:s lonaheinseciphbral psrtioAot ahibhnkd secohdikols iafotmedr t i on
can be prevented from wobbl i n% In the first and. the second hol E‘BI&. In this

conf i gur &t fhconfigurationdge small-dianstgriavidinle meths laray-Agmesiseiond N8iR SABbbI i ng,
and thus @Es#lgflﬁnlgﬁ@ﬂ%g%ttﬂe it A PG béé?ingrémre Q‘Snﬁé#rgd ﬂ%é‘é%\ﬁ%‘g{ed%‘?n be

snoot hly per ] Areciprocating chanismi1n acco nce wth a
twel ft h asghegtherofln nbditipn,cs ¢ins confippeattonpa posion o€ thedoirp end parting side ofithei sm

according to,th event h, aspect of the present .-8 invention, wherein the
bear | ng. SEARR HOETA FPGRd BRERE wgrtooFaH HB PGo BNy HREFASBERE on of

whi ch t h@i“hfeief&la, gl &séi_ﬁleft@ S e ,fri’dﬂi@nﬁ éﬁ@t@ﬂ& B%ﬁﬁélh‘ﬂ@a REATh R jclfe%ﬁ&d )
separately fromthe first bearing portion, on the Tnner peripheral portion

of whi ch digmeterecshef footien.i s forned. In this configuration, the

smal | - di r first holte and .t he I.arge-gi anet.er @ﬁﬁon hol? g&% be easily
formed betdnte tRdSFPPEFIIEICLRRERIEETHIE Pe THFPRARF PEDe separ at ed
from ea%'fbs@ﬁth_ﬁﬁentibﬁ i9hd irédi%‘@caﬂn@ rhdbhBniS@Hcb&rmBltb @R cleReR béiellofthe t he

front end portion side of the second hole of the second bearing portion

can be f ®rereRf invebianewherpigrtheregpsernertean inclypes afitst recessportipngbatds Firmed o

reduce frjcij i . I Lon_of i i ter a
ol er pepiie e pehLal A RaTRE i BaBRE bb @i Pind I EchiEtess BORIR,
t hi rt eentihatéspeatd oh tHelianerpedplditl gori@ntcn@te fromttheengagingrpoedin saasmedbani sm

according to an el eventh aspect of the _present invention, wherein the
recess p&PWQW%@eﬁﬁﬁrﬁf@ﬁSS pertien and iy formed torhave p diamgterdarecial he i nner

per i pher alBPfl (1% RN p8ton! %%@g@swmgﬁgési Atird 8081k REEANaf SOCSS

portion 't I's formed on the inn eri pheral portiom renote fromthe
engagi ng mamtddom the iraer perifheral portivarif tiat fidt wiceds porteonf ands4 fouethédssriggort i on
of the first recess

por t1 on. PPRIOHBEF RYCT R AT EEerPRiFd! BEAPR A UBOPCPGTeTRaPTEn. fount ed on
ngr : zgerthi@ RohRARARIN, BRI higBifhetbMBufth beArideSfRES RhEALRA wi¥Hle Scdoflr L N
recess portion. Therefore, the engaging member can be prevented from wobbling in the
axial direction.
[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 nechani smof a
spinning reel, an engagi ng nenber conprises an_engagi ng portion and a
shaft pof028h vwiRsforsine e to fi attashed dreiings aviitioem erpasRAB Prighah _ anot her
end porti%qp%g reof . The engagi ng nenber is supported by a recess portion
and the g ) gbrtion. Therefore, the shaft portion can be prevented from
wobbl i ng[0029] he Figgedss p@témbiew[dIQ2pinniizase antgirbeproobiigcihschah®al ur es,
aspects and advantages of the present invention will becone apparent to
those skBfqoeding tp @ At gmbodipsat efi{be prsseriiRvegtieRst ai | ed descri ption, which,

taken in | UNG:] ' ' hS; rred

embodi mohf B0y " ae e 2 L Bubdre AR e B R B R A nes - o
[0028] Redoiprotcatigg moavhirdsth lo€ Figurat hedbrding ve thg Sirskeinbodinoentofithp prdsextf t hi s
original , disclosure: [0029] Figure 1 is a lateral view of a spinning reel
havi ng a®&8@kocati ng mechani sm according to a first embodi nent of the
present igyspt | %FHEQQﬁQIrnd:g'nﬁwd%gr aptidl ol RSB ANISS B Ak shRARly rediew of the
spi nning reel having the Treciprocating mechanismof Figure 1 according to
the fi rstwitarthedicipeodatiog ntckebarnsre semurding hy thetfirgrembodsdit ofthguresest i s a

magni fi ed rﬁgé_partial cross-sectional view of the spinning reel wth the

reci proc&*AY°echani sm according to the first enbodi ment of the present

i nvent i ongoa03 2iginleQiis 8n 4xpIod&Np@YRLEHEHRVIT A RES uhi O WetpirPingdreelag] uni t
of the sg?nn?ng rggli of Fi gur%ppl gz:lﬂ(g:cordi ng to the first ‘gﬁnbocﬁ}rrent of the

present Figreni aesprding 08t fizstgurhedBnén of thegyerien| iawent®ar cr oss- sectional view

of a port;j of t.he inning.-reel on i.ch i.procatd nismis
nount ed ﬁ%@écor%‘%@?ﬁaﬁa@}@ ﬁe?rsgoss\ég]ﬁ%tg(a}aﬁrEWOgﬁ q% ﬁtgonpéfég%?#mﬁﬁge ntion;
[0034] Firgilof vihidhstha réogbtdtingndchafis@iofdused il sutatdatewitbthedfigor ti on of

t he spinning . ) .
embodiment 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] Figure 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;

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

[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;
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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 procH38Y nddsemild is & magpified sepricrpsgsedionalidev ¢f & Roriopof fheFPIdfodi nent
of the pki%f SH%vpic@D’aeﬂaEig?&aﬁ%g%g ﬂmﬁr@&rrﬁo&téém%éﬁﬁéﬂc% d s%\?\rﬁnth
cross-sectional View a portron of the splnning reel on ich a

r eci pr ocaibodinachiahe prasérs imeutibed i n accordance with a fifth enbodi ment
of the present inventiaqn; [0038]. Figure 10.is a magnified rear ,

cross- sedl48hal Kigww 18is a magpificd seascrespaceipnaliyisy of p dartiogpf i wfoing

reci procatd pewWiRshARI J To Ml b | e enbodi ment
of the p?%aeg g%t I mﬁ%%tb @ga rﬁaﬁg%‘é%ﬁyﬂsﬁ &ﬂﬁg‘%ﬁ%@%%gﬁ%gcﬁavg%}s%%@ear

Cr 0ss- seembodialentofethe pfesentpooventiom; of t he spinning reel on which a

reci procat| hani.smis noynted in accordance w.th a. seventh, enbodi nent
of the. pHldR, "R dhe meGBGT Trat g SoSionel ASWAG APPIISG o i sPinTitE

Cr 0SS- See¢dd BRAhich £ cRlo@tiR et it i MSuRe MHAGdad @& it ch a .

reci procating mechanismis nounted in accordance with an eighth enbodi nent
of the pembedimenhoktht prasent[i@@®atipnFi gure 13 is a magnified rear

cross-sectignal wiew.gf. a portiqn of the spinni.n reel.on ich a

Feci pr oo MU4GE” ok 13 Ao BB driont tae B e o RSt EBnti rent
of the pr&sentvhichvertipddtatih® deharit W @oddted B Rcoraamteidtla featl
cross-sectional view of a portion of the spinning reel on which a

reci pr oc &mibaeinent phile rasert iIfpWHEBd i n accordance with a tenth enbodi nent
of the pr (O tion, ' Ry i -

cr oss solfihar  DEEH 15705 mabiR St staidenl AL bt R ST epionine

reci pr ocagdl o whishharecpivdasingeisohadsmh s Acagedanreeondhide with &1 eeenitin

enbodi nent of the gresent i.nvention; and [0044] Figure 16 is a magnified
rear crosEwediprsngpbihe presgpignventignraidon of the spi nning

[0044] 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
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 iﬁvention 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 mechanismis 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 foll ow ng
descriptions of the enbodi nents of the Eresent I nvention are provided for

i 11 ust r athabthesnpsl shafd 1ngen meve ihaparhes cen pf the sPord shate Thespaelibls as

defi ned ' i | ] ferring
initiall %“%ﬁaﬁ?ﬁ@ﬁ%ﬁe@% &%ﬁﬁﬁﬁg@@%? {h:é?\drg%‘g‘g‘?hég%%gﬁwTﬁ a first
enbodi nepdtatidn tkdiemiseenéchaneart frasnigniy tose®naf fledlandiei ittoZhe @tard or 3, a
spool 4;@% rotation transm ssion chanism5, a reciproc téar}?rbgﬁé: ani sm 6,
a drag B BRI AG PG ARFC 3%1??8(9 isa anigm formeeippacating the spepls d on a
fishing St I I ndl o itRe MOUNt ed on a
front porﬁftﬁ?goﬁﬂlgaf&t he rgél?(e %ﬁ%{%{%ﬁf&‘g}ﬁoﬁtﬁ gtnglslgnélrs %ﬁ%gle? e srrpl)g'o:rﬁeshaft 15.
The spookeciprosatipgindetatiymtcie also farurdformlyswinding thefishisg lineiom therspeolan out er

eri pher urface of the spool . 4. .The ool 4 s dispos on front of
Phe ot onhs Beiieh Sebe ol g eteside bR Rrtumic 23a St b nies Labs Shnar
15 i s noyn) gghiidd drehs f1 uMbD bs &%inglﬂigﬁr@@t t he spool shaft 15 can nove in

a an axial drrection of the spool shaft’ The spool 4 is nounted on the
front end0H7] t heAs guoin isFagures 54 theaer) nnitRanedndey aveelthody e #7lid mgmber ot at i on

i S§ hani.sm 5 ' h ' f $he h
Fotor 3. 2om eEERERPREAT PSR TebY a0 TR R Rl AR EP el S T g
t he spookhesdpabl 4. 15hdRE knendBERE RrdethcRAI P EHitachably dchevddahmtthefeeDbody .

rotation _transm ssion _nmechanism5. The reciprocating nmechanism6 is also
for uni f dhaicoverimambeg 2e wevars 8 Kyangnd peréion of theaeal hedy 2a and Frpar pathadtHon can be

nount ed ' t : ' P@Wﬂ | ' 3 or

to a ri gtﬁ? ﬂ%ilgd:ﬁl%?lﬁérﬂ%' ?lghglﬁbglﬁlé? 8% %@h é(lllénmn%%ioﬁ |g8ﬂr1§f{%g%%g§%h£5%shom in
Fi gur es 1hedlid tlembeezt. i flargei2d Ghalods asemdeirciiladfrsPAangs pottibntslataed 2 2b, a
cover nmenber 2c .and a cjircular, flange 2d. The reel baody 2a supports_.the
rotor 3 Afd-ckprarssernd danggpertion d4hepich amgforraedipicgs g{bwlﬁ %&P@%@h&%{iy
screwed i elvlN€ cover nenber 2c covers a rear end
portion gﬁ&&%ﬂ%@éﬁﬁ%ﬂ%%ﬁg@%ﬁgiﬁ rear end portion of the |lid nenber 2b.
The fl and@048] i sThoreakbdyrRads fradavf peluts fberoéinfdrecd mdyantidetpad spmitietic he 1 d

menber 2b. .The fl ange 2d.incl udes sem -circular. fir | ange partion 24a
and a resin, for instance, «':lncij 1S 111{;11111¥ac1‘111re3l by anmmjectfon mcﬁdmg me%ltmc{. AdWRh

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
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 p-ortion 28ahas 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.e., 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.

[0045] 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 mechani sm
accommodati on space 26, a front support wall portion 27 and a first handle

support plerlardhstibmge periongdnt Thelirss flange pastiomdda is infegpleipmed PBA of the

reel bod | SH o e ' lqrgg!i tde of the
reel bodyoéﬁoﬂﬂgoﬁ%%%%%%%g%%\%ﬁ @%gfr??? %ﬁ%%"[lﬁgﬁp g?%lttggato lelj25 ﬁgjl;l sposed
ihns i de zgz'c isrfotthad inlm!cdppwmﬁatbly(mhﬁm;ﬂ ‘sfh@e{jsbrt?&t itr;ﬁnj@ib? fmnrapcbf frompbe firsbn ) 28a
as a Ss portio qQr porting one en a. e shaft , ich is a
Fot at i onleRsTROrEAn Fife 1 QPG the FiAnt Syperinoel portiofs ér‘gfﬁb}@? ﬁ%ﬁ 2%3 the
reel bod b 4 1 , ' ' :ihskyng rod is mounted) is

for med t%)haﬁgfé |%nlgraa%62§¥15%%grf%%£ %gﬁﬁﬁoﬁl?ﬁg'thi ckness of the reel

unit 2. T80} eel Therdid mémber Pris imadk ofle glaas fibertremfqrozd padyarRidedbhsed proj ect s

toward a |id . nenber side conpared to . the upper. portion of t eegl bod
ot RcdERR. TPh B ghy Reeaizag WERPdpRdten Solemifed T oy

hal f t heywfinbe kpfesnt af oﬁél?fhskﬁ?in tﬁg mg rf]%)n}[ H20A M ogbife SROND rdeN bEAWILH £hddhe t he

rotation transm ssi on nechani sm he reciprocating nechanism®6 are

accommodit eeknitrer 2h eambe imadé efn metad minbdaah ahingipamallop and Fmaghesban aBeippor t

AL O B B SOl LR A ARG Bl 3232

i nt egr al biyd f0sREmeN: [8g phitiRB6P Tht cover Portidke3 TR ehagthByTraeomidAaE i on space
26. The front support wall portion 27 is formed in an approxi mately

col urmar seeapeags patien 24b. pHlsy @vesparepndtt durictions asewali pedtion gt HFY porti on
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synthetic resjin, for instance, _and js manyfactured with an injectio
mol di ng HBVAGSrom the ggver p%‘&ﬂ%ééyaééhtcimﬁsgﬁén BPPeg pprtion;gh the gove I?Offl%ﬂ‘?t hi s

di sc ' osuserbial 1 RARIRE! 1RO thoreAxANdy hile e hHiARIBPIhe 481 GAR 2D Made of a

metal such as an al um num alioy and a magnesi um al | oy. shown in Figures
3 and 4, thibleneks off anlemioe poloni3fe biithe soeertdortiondf is dokedite be ppprokiomtds haldnd an
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portion Rbrtfdn'@H e rear portion of the cover portion 35 except the front portion, a trimmed

portion 33b 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-
circular second flange portion 24b of the flange 2d is formed on a front of the cover
portion 35. An inner side pdrtion of the second flange portion 24b that proﬁudes'ihwardly
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

t hi ckness of a | ower portion 35a of the cover portion 35 is fornmed to be

appr oxi neemEiegtef e pachwohert fbe kA aapsnbsr 2b ped theatttadiment gpasbonhgcto the
]t ey e MO ekl AT AR 7L

of the cov exce ron on, portion 35b is

formed t eeebBodphosdhé axtdchfeaiies puttien3%.mdy 5d @prfigaretl as e thtegallshidrihed. mred
portion 35h so that it is.ip close contact with the aperture 25. ng
2d is

appr oxi milUSRy sehhe flange 2d intormed Braydisk-likg ehaps apd araneed ip prRrpRiaiely,

formed o angél%ﬁé‘&s ik eagbz%l‘éét?ﬁ%e cROL! lo%?%orﬁﬂn F@ﬂﬁ&e&hﬂ&le%{r%% of the

second f portion at protrudes 1'nward serves as a wall portion
for rei ntaoc? aghttha icawers thohdliconp&fion Ba. dlelfitst and sexond femgd goatetis@4asuppor t

portion 28 hat i ncl udes bqQss porti or supporting the aqther end of
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whi ch extends both forward and backward and fornms a fishing rod attachnent
portion Peédion 3A apopredientsd Fomtdedornivey dweng mbldingoandracpmdinighn agSnainginede r od
attachnent, | eg.gorti.on 36 is cut out at |ess than approximately half the
t hi cknes® PHEPEF PN he upper portion of the reel body 2a is fit into

the cut opsos3pr t i ik 2Rbr SembbEtc 1k,er Sxtndile, Todprisel dBCHac@kylthaicakiiachment
| eg portion 36, the cover portion 35, and the reel body 2a are smpothly 13

connect eduehasadaied HBvaesinThé astagnlens wisel allty seribiatiteanpetbecapihdanaggdpor ti on

36 are | I i n f_skill in-t:he art
From ¢ hi 05 SR et RORREhves fo ptcls ArAOPEY BEhe RuB e Mblcspsceibiss T
36 may beo ¢anddeg U Rever end) goritioh @@ thal doyerf raemibek. 2c i @RRAEd e tdebBo®y Z0by S
formed in a disk-1jke shape and arranged in approxinmately the sane plane

as the edgereMatieanskan yrpeeerdRATERN RSFIch s seilieRbhintalockedwih iy reeldodgde. of
the ot @pecisHfnal il FEMEDSEEREYAMN A BOR hifoBdt wiig T 1 St and

second flange portions a ~an orma circle toge hus, the reel
body 2a amerl¢édkingmuess pprifonidgrfofhedhinen inmdr sideiofedatloofihe eceh bbdygle. sheci fi c

O kB S ST AR AN LE SRS PRERL RIS 2
have hi gh,gsmehei on.
[0054] As shown in Figures 2 and 3, the rotation transmission mechanism 5 includes a
master gear 11 and a pinion gear 12. The master gear 11 has a face gear that rotates with
- 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 a master gé;ar shaft 11a. Thej 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 nenber 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 portion thereof is resiliently interlocked with the reel body

2a. SpedP¥3tal | The pigiosgsamnl3 i frmeadia atubylprshaps/and sepves as 2 sotation shattof | oc ked
with an i (of & .- [ | ' .Sl ack of
the r ool DSOS MRGIGHEES DYk bt fordBhTo8 ol pARy O CaRbAE By rdfor 2C
frgm an Enr‘i@be tlstunglah@ledﬂabﬂme(fﬂmesuppﬁiﬁnmrpcﬁﬁon Ellbﬁgdthb]&smﬁmmhé pinfeingur es 2
and 3, the rotation transm ssi.on nechani sm5_i.nclu ter .gear 11 and
a pi ni on 5@ 1he TNt pRgtiond2a dbsseured i e rgior 3 by ag‘é‘éﬁgt Al i 6 ¢ ¢ he
handl e s Y ' | A : 0l 14,0 12 neshes
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a. As sho@AtEPly supgented i the vl vhike By 2 beanngs il hych iy mounted o G TP + he
reel bodya2ghaRehdl RRatt '151{)&%'&13%% a7 bhrie p@FpHePal 6k AT thefifieAdea 121 ght - and- | ef t

shaft that intersects wth an anteroposterior shaft 'through bearings 45a
‘and 45b. [9988] beBeferring wIiguas2 Hinday, shamsoiprasdting gicelani et f¢rves toamvesecond

handl e s ort.portions,28a.. and 28b espect i v ULt her nor. s shown
o ur dRESPopl RH e R B8R F g ERBSSIRT K v I RRERA B 5 ° O
A di anet ekentef of the spdtf] athibR R (8¢ tneblihnisnh B, iBassoa@aticRrwiiiiaie ratatich efmater of
t he ot her T%o_rtlons of the master gear shaft 11 a, -14 [0055] The pinion

gear 12 irgtation Faeprpipsion mgRADEM ShApe resiuoeting sechanism 648 atiavHsseH t of the
tor 3. L.0i.on ; f . ; . t
o br o AR R RSBk B Ror DB e 22 ) RERELAR R,

ront support™ wa
portion Z3. ridicataahi shaf@pe dispodel guipitanitially pgeiel t& Zhe spoel shafinls. dbetlidng12a is

secured to the rotaqr 3 by a nut 13. m ddl e portion of the_pinion gear 12
i s rot at ABFYLL FFBtPIOGateH bigkand dgrth a@pg the W&Hﬁ@wq%?gf%@gy eSHPIS

mount ed Qloh F. TEQ iR HRARAE keabBb e BRLAN Ront bhd Ghe 6B REIE DLINO! ¢ e

pi ni on gear rot at supported in the reel unit 2 by a bearing 14b,
whi ch i s additiohgtthe oeciprioeatingahedbesiym CarthThackdeod fishglitle $afp2handat es an

I nner peripheral,sid the pinjion.gear 12. [0056] Referring.to Figures 2,
3"and B s udiah 25b st pull dh Sile e budd ek pd orth AlonPene Bl

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 intersecting 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 disposed substantially parallel to the spool shaft 15. The
sl'idi ng [0988ber Aoshowaiip Figuae ésthe sorsspmtion22dpearbags #haPPARFEILE r ect i on by

rotation : i ‘ LAk : i to a
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has a crgssed heli cal roove 21 a that is fo n a surface of the worm
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i ncl udes reces orti 22d..t hat penetr s t.he bad r. in a
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| ongi tudi nal axis intersecting wth the axial direction of the spool shaft

15. The pmall so fsfive ppep portipngd dhy Slingomenbenygdipes patgoatachths mastes gediude an
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recess pend sida pasitdopthacdvaalaps with tippeasixd geat €1 in the dire@ionpdithe spoobshafthe body
menber 22a al ong direction (L,e., the right-and-left directi in Figure
5) interdécth q&%ﬂ%scgpvameg@)@r Shisgtisnosed w6 Vog%ﬁr@%fﬂl .‘f@ﬂ}Offﬂ@ direction
per pendi ) 'a@&m%f. i I 15 e Q5L QR0 1.t he spool
shaf t 15%&25%%12&%{0 t édf%gie%‘?’?)?%?? %{l%(;[ft@téine body rrerrlib)ée&r 22a by a screw
menber 9006 eweds shtven inHégire dy therspgieing RRenber 2th inblmdepposigagingipddiono t he

oot e MU TR NER, ETE I N S
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
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 the sliding nenber 22 does not cgntact the master gear shaft 11

?. I n pa[ﬂcoﬁéhl arThe\M’ﬁ@*ﬂeefilaIFl@&% of thinecprshshaft ook formpadde QEEO%XSes to a
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first sth l?fo;plg?rlf |T:])a§ eﬁfﬁlﬁ;@ %l%}%’re%y&{sgdﬂbc{gltégga eﬁgarltq?#%h%g | argﬁeésts ?08{01}1 t he
engagi ng2péatd aminfer raéthatifuppdes theaneindrshalt pbrtﬁohé'zsé’memdatﬁd]arﬁdmbqnéf)us on 72
is forned to bg) smaller thigﬂ}@gﬁe outs decg amet er he first shaft
portion ppunted bepvrsg Hhe saean Hﬂ’é“?ﬂjé%r%"t ﬁllleﬂe‘i?f’dﬂ’ﬁ@ nd shaft portion
72 is forgma)to heuahatih Hgde sk ﬂraran@s@ému%em%rgé 8t1hﬁd(89%§éf$ﬁefj' ameter B

of the flrst shaft portion 71 is formed to be about 2.0 mm for exanpl e.
I'n this bomirgguilae ifiost and kesond bedrthg i aandeR2eavAoutsideaad waimrrﬂamghlafthatport i on

72 is f t | at i hat it falls within.th
et ween SRIOERIRS § iR M1 0 T Sepnealanprareet el el Btk on anc
damage offir§tRBaft §@&19ﬁd'1 SRE kedd@l bbRthg/P i‘é%ﬁﬁﬁ‘ébdbﬂm dnhAntdreriphdri of the

prevented. It will be apparent to one of
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 ﬁfst 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 bearing 82. The first bearing 81 has an outer race that is

mount ed 8ipftprtioRéband e seqasA beaingiriisapountateqn thaeuter REPhSTMIPEs the first
shaft — PRIA00 Sdner E@.nglggfr)ﬂge Bﬁ?er hEGL82085 hQ&’foec%e B@cﬁﬂn&tﬁg&r 773 sgount ed

on the recess portion and®an 1 nner race that support’s the second shaft
portion Z2to odomdt timdpartureeifhles re8&sipsrtioniiPdt(eel, thetlofeside imEigaecondhs haf t
portion 72 and the _second hearing 82. [00 %i As shown in Figure 5, the
first and Skt HFEreg o MecPosy maeRber gt By thafeEny mgRberPle first and
second begygsng %@ﬂfhﬁ@a@@gm@ﬁm iRk desibf Gl tRIRI IR thdhissRhe
identical to each other. The first bearing 81 Is arranged on an outer

peri pher yeghartisne 5. Speaficalyafs shosmtin dingurd 3, Ttvdustemagedr B mrdispgs@bbdteeer r anged

. i ph t t ubul 80.. T t ubul b 80 i
o nteq U it das et Andipe bt der ZZRDRG rSftiet Mt i e aaRE Sors! de
di anmet er ghefedudBod 'géﬁ 59 anducs @Qé}ge-laﬁﬁﬁété}%‘éag@aaﬁﬂ Stnaliadi@mbRf QM_?)Q@. be

approximately the Same as the inside dianmeter of the recess portion 22d.
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per i pher yneghestwigh fiRGReEn&daE Ledt @3t IThRs T rofationot e pitide gedr 10He recess
portion 22d that is renote fromthe engaging portion 70 (i.e., the left
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f r om t he véndiagitregfishirg lirerdeRtelnbrto the sewbl écreblized. The baluctbn geird@is i n Fi gure
5). Next, . the tubular_nenber 80_is unted on the t.er, per.i phery of the
ctcond Skrppreddhveearihe piniopgear l%wﬁ%ﬂ@m@;@t? BEPT62 i1 hTBtiRISe the
outer perhRRLYm el HdiGevkt i intérﬂ'@di%{éage;ar PPRLY B8 cZﬁgﬁﬁde fr?bngrre%g% dh R@@r i ng

82 is mounted on the outer periphery of the “tubula Finally,

the pl at ¢hapinbarge22t? withaitidisphsidg the eéectivogyamhipewed@therso In _a@iiti«_m,alm:l ude
(ne aper Lyt ot NS Lecate bk o0, 220 Sytle LU Alde b ore O
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

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 portioxi 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 nechanism5. The reduction gear 39

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

| ar ge-di aneter gear 39a neshes with the pinion gear 12. The snal ] -di aneter

gear 39bholles perieader iThaflpyeciidis srtegrally formed avifhathg sech Padvetaanddbabd 30a. The
Il - di i ' ' .23, Th h
sia 'ﬁ{gﬁ{bt%ﬁzﬂe?ﬁe ﬁ:%)gg 2@§f}§§h Wih thel A& éntﬁte ¢ mﬁﬁcﬂ%ﬁ%{r&ﬁg?a. 2‘13 the

rotation e pi nion =gear Is transmt tot t
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i ne denSiF gF Bivciipnt e gﬁf_@s?ﬂ% Toter frghp 28 %nefﬁierﬂgcf%gwﬁg s i
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reci procating nechanism 6. wever, the intermedrate gear 23 may be
conf i gur eddition,di seemtd bailrsepportunembet 4ikispivitady gesnted 2nwhe Moet pedipbgraki ng t he

reduction, gear et them, I n addition,.the confiquratian.of the
Fect pr oo S R e nd Rl Be sebob potbr it ot e s pOvERE e BB e e "
confi gur ad[icp ] AspbQAGht B frdnt bid 8f the ¥/ IR sﬁ%mrf 1BEmBEXQRRdndBe §REAER4IFM i N
which the sliding nenber 22 engages with the worm shaft 21. [0066] As

shown i ns@Epgurmembertdle Thetlost 1@ilisuppartmsmber{l,ithaisccerd babyupport ngmbet #2st  and

second rgtar_ar 1l a 2. a.frant wall ,33. The first and second rotor
arns 31 gfhegmeﬁﬁ%ré%#g‘ﬁg’&%g‘gg egl}elrgorgsg\ﬁgsgﬁmi?ﬂ%?ﬁon sides of the
cyl indri ¢ede9por t A9shosh in Figure QYihk 6kl 8 &bs ROt RO rothtid thedhahisio3or arm 31

and the second rotor arm32 are integrally formed. [0067] The front wall
33 is fofl#bd Gpposed ingHrintgrio Pi’éthéy}’]ﬂlﬁg}oﬁjdzﬂm%ﬁ@ pbihegeror Thdhe prghieversgl | 33

has a bo - r I tral i 33.
The fr on? l§tat’%por rron isgséﬁcpﬁgs %l{:br%rl%(r) geoglrg"viégp(g{rllﬂaﬂ? %g&%%gg?&cg %%PX\@ pass
t hr ough &2t Mheugiitrdieheehadianeds fon sivitehihg sl @idawayldletchdl biBvdes adi sposed on a

front side of the frant wall 33. The nut 13 is TiElhreaded g_}qto a. t hreaded
porti on PBFRERE JAteaRd amogmpersing site- Ynower ireohihg oBrrwagetich 5l isA porti on

of the cybdpdiiGat freﬁm};?&t %Qurfgﬁ{owﬂ Aﬁ&!&{ﬁa@? Bmggn&@&ak cRdcf 9 s the -18
hol | ow portion 3a. The ange Is integrally fornmed with the reel body 2a
and t he [nod-rotatbheintelockebheith thenpgeor dedrd 2f IThslvomirelmechenisma? incldddsame of

?nr;ﬁn[] g l:ll ?‘%\/FI% 1r81}[1| iegr& gf fhﬂ%l% %%%g%eg'%r; ai. ll;)%;[er gr?cl c|>f the BORt ]:Eo 1orr1ﬂc:))te the Lrle%l iutslit Bi votably
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 4c.
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 frunk
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.
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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 nenber 40 and
the secolBhi | Waemeastingtperpat arap44 m{lipped o Iathp lgepsleastngRoOsMEs- 249, t he

L

t oget her constitute a b arm I gure
has an aiitis steteythe fBhingtrad isaastrvetdleahe Sshibf ling dtookead dith lesiadex fingenof nt eri or

of the cylindrical .gortion 30 of -t otor. 3. The anti-reverse rgtation
mechani s et R S g gpd Fﬁ@‘?d%mépé& %F%_ﬁhle&fhaﬁ&rafee g
mechani s MghRomdifim(RR4S Bl VAGHATIR hade! WHAMMSHMEN R0l iR 1MAY cf utch

51 between an operating state and a non-operating state. An outer race of
t he one- wayding diredtiod in ihes stafecihe eotot B rathtes i ibalinewppding dinedtionglue to b 27. An

inner race of the one-way.clutch 51.is nqgn-r.otata i nterl.ocked with the
b1 on QETPHA SRR o o FeosT e gL Enrre gBa TRty BhFever 53
that is gicyResatgMecRahine, Lodrdhgll Be baiPtHppRR hb@RnRin (beshogal unit 2
between the reel "body 2a and the |id nenber 2b.” When t he operation |ever 53
i s pi vot &esfores the bahermdy te thetlislh-vending pesitios hedithsdishimgdingrs wperdeitaghest at e
and a nop-opgrating state. Wen the one-way clutch 51 is in the operating
state, the rotor 3 cannot rotate in the reverse direction. On the other

hand, whgeom3he OB&aweythe buiskie diaindter A bf tHigetd-BpR Hattion T2 is b@klkr thdhe r ot or
3 can rotate in the reverse direction. [0070] Referring to Figures 1 and 2,

t he spooltheoytgdgdigaetsr Bof the first st rartien, 7 hiberely yoingd ven. REehift he first

d : i - ] d of
and SeCOnrMt pBA A 4 sl eeARQBln foliBnl UKL bfindon SRR o ©
bobbi n t camodal wah laggpartdclasmatteperad/portio irctht fisdtiand sqpond sloaft gdytiemsd71a f r ont
fl iLon . 4¢c. . The fishi line i d, arg . oyt i,ph f
tho. bobbiRAt /3 il b decrefied SPBIedp Aap BEURaY o BB PSR inge® BORTTER [ |5
i ntegral 'a)éh_ﬁi?wﬁi‘én%ﬂgauf F&kp a5de oh aBﬂ%ﬁv@@&Bg&ﬁdrM%lar%e?aﬂﬂl@s. fT&EEfﬁ%', ange

portion 4c 1s disposed on a front end portion of the bbin trun
[ 0071] Nengap geharated beifweay thenitrsopersatingdrsheft pptimns déland/’? kndthedesss i bed i n

detail. -19. 7.2]...\When casting, the.bail.arm.44 i | A d_oyer t he
line-rel @ggfc{?%o@l\#é{éq&gsedarb%&@’iﬁlqgiy ﬁ’ﬁeﬁr%l ar“éltse‘fﬂ‘lalsgg% Bg‘s‘r"f“ Zg%i,\?z 40 and
the secong HraldniSHPORANMYPERE @ the ZeddkyRirtioh D2d. 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 reciprocating mechanism 106 in accordance with
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-wi nding direction
due to the rotation transm ssion nechanism5 and_ the spool_ 4 reC|ﬁEgcates

back and!$%istthe syna asean quisidatiamgier abthadier Herring &L, bAbebméﬁiﬁ giapneter gf
t.r' ppi ngﬁﬁﬁ@@éﬁr 1(85% rgﬁ%ﬁmap q_ﬁ§18é ?ﬁm&a&?opﬁf lﬁr ca ? Qﬁ T eco

| i ne-wi ndi ng posI |on an shing T'irne1s moun sp oo

[ 0073] BbﬁﬁhgﬂSEhﬁuﬁﬂ@ﬁkdefdmﬂkmbanug of the second shaft portlon 72 is
smal ler than the outside diangter B of the first shaft portion 71, thereby
formng a step, even if barreFﬁ#@Dlgdgepnﬁﬁﬂgﬁ for the first and second

shaf t pogd(h@rtsl it %%M%'P‘%Qn@’? &Fércgag é&ﬁnﬁﬁ‘%@ﬂé}ﬂﬁﬂzwﬁ tladoBidgeengi | Cl es,

a tapere he fi and t portions 71 and 72 w | be
decr eased ﬂumbapba@demtomﬂ moonbe guplainédo niviewbf the simsitarity betgrebs thedirstanded f or

a shaft porti w t hout a st n .abr asi ound with I e
particleﬂ11 q?EWBWQSth%p %ﬁewiﬁﬁgaﬁms §W¥ 8%ﬁ¥é&°§ﬂ%“§@@%ﬂ% shaf t
portionsffd eﬁ&%gdlﬁ?en@ﬁﬂl bdevES ﬂfe%ﬁme R&fetdnPOnddhald ds kh sardeE tieamed.
Accordingly the first and second shaft portions 71 and 72 are prevent ed

f r om wobkmbadjnient. t Mereozer the dsserinitions Qﬁdhe phris efihs tguhdmbpdimentshat arg i s
possi bl e,

ook anaidenfted i e Har AR fboARIRE e b PR B o e o BRI

perfor rre@oﬁECO\i@ tﬁ\ﬁ@%ﬁ@&ﬁn{eﬁpﬁﬁﬁﬁe&ﬁ@’em@ Br@ihdsn 1&@8‘2@@@@
reci procating nmechani sm 106 in accordance with a second enbodlnent wil |

now be eRpiriigaedhe putside iamesters RE theifist andisegond bearings &amdiB2ase the same second
enbodi m%«ﬁthe 1H§d$&51&%te§g th%x%?f qhg gg?ﬁ)ed éve} Qﬁtsh 1ﬂ ﬂg{ﬁt "f:?ikstt o the

parts of e fiIr be gl ven e s’ane erence nAuneral s as
t he part andfecbhe tubkilat aienﬁfebsalmrmﬂtzsztl\ibn-@m@i of sﬂ1ﬁmgd3eanmgsmajvmgsth@§amd1e parts
of the second enbodi nent that . are jdentical pa of t e flrst
enbodi meRHisigy1aRetEAe P@H’ldﬁ‘éﬂ%@%%@%@%ﬁr 5“1 6{9*713 SLEr ‘i €first

enbodi mag%conﬁg&u:l] Aol Rer H!’?ﬂmﬁf%rg %ﬁﬁ@cgr mﬁe\f‘ﬁ?s@ t&ﬂﬁf&r%%%g ogshaft

portion e secon bearlng However, as shown in Figure 6, no
tubul ar rmenber 80 is prOV|dedKHéRﬁHéﬂWBﬁﬁﬂhﬁﬁﬁﬁd shaft portion 72 and a

second DEAA0 TRZ e P eEEoRd, SrbodoIent o LS 0f AP LAUAL Ol
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
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 shaft 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 nsi de dianeter of the second bearing 182 is snaller 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 procati ng mechani sm 206 in accordance with a third enbodiment will now
be explained. In viewof the simlarity between the first and third

enbodi meflesecandenhwdimenywill he given il smsogiarense namatalsasdhe patafdis to the

parts of ' Png' W . (] f AGS: rals as
t he partg&%gd?%%aﬁ%ﬁs' e#%gg}%@%egxﬁﬁpgéégﬁsbgﬁé esgﬁﬁgﬁﬁgns 5£H%Ee parts
of the t hieridergichiad itheprtstofdiec stend draifuiimend miyobd digitted forshefakk b€ bidvitgt

enbodi ment nmay be omtted for the sake of brevity. [0077] In the first

enbodi nef981} he Fherfifth embodimentis thssame sg thepseeaml e diment egpqnt that g ar i ngs.
The out sj ' ks | AL th
S SRR B 2 50 shatfpdribaly Al BEFBHR e R RS AL BR 68 1D
i n Fi gur eorfionf7il i the famchrsiesecord dnmbndimentmémrbdditor @8 skarveh 284 gwe fponly ¢k of

sliding bearings. having the sa 0 i de di,angter are provided with the

Siding feanePeSing 18ad prosidsd SHihe FENE AT T econd tubul & member 284 i s

smal l er than a di aneter of thegfy t nmber 283. FOURTH EMBODI MENT
SIXTHIENMBONRIENE

[0078] Referring now to Figure 8, a reciprocating mechanism 306 in
accor dan¢@®82 t h Refefrimgmiotw tefbgue b regiprocatiogurisehanigph A)hmdiccondandeswitiof t he

i milarity. bet the third £ ourt h .enbodi ' ts.of th
Four t h oS HERE A Il i e AR ER b YiRg oo cen e bRS PRI Al et

Wl be ghveanbiiBmSARERhE 8@y SMBSsINEARIdmas thitQrdlidbdticablo thb partdvfithe
enbodi ment. Mreover, the descriptions of the parts of the fourth

enbodi neirsterkedigraat willbegiveathersemetielepee superalstas thawparty of fisodishent may be

omtted f ] VitV .. r 'gﬁlm I.S.the sane
as the t ﬁﬁl%g&@?r%gmeﬁ/elg@%ed&gq%gkggﬁ&:leé;éﬂgPf%?gﬁn@} %Eﬁgq[q}na [ ?ts ® shaft
portion 3dehtical tb diegrits bhthe firkientbeidanhertdingdyeicarmintd fdrehd saksof bleafty. portion
71 of the first and third enbodinent. In addition, as shown in Figure 8,

only a d¥8hd tldhe brst mekedimenAbeciyhper weeber SGis membey fpr@ading i's
provi ded tﬁ(ﬂé}leﬂ sﬁgﬁ ShdvikivRg as BRI I%%%r% ?g%%ﬁbﬁ%@w&ﬁ 0P@Qkixkef erring now

to Figure a reciprocat’i ng mechan I n accordance wwth a fifth
enbodi mermbadinient mwitdes & xybur pedion| 380w hedva bfint pretion 580barTheytulindsneion he
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 beariﬁg 82 that faces the engaging portion 70 (i.e., the innéf 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 enbodinment will be given the sanme 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 fisf embedimsnt. Jlareovesotheidssrriprions af the paay oftthe pevend emhodiment thabt er of

the firs : f] - '

addi t | on%‘reg‘hs‘]&fé %l\}nq?'%en‘&agaé’ﬁ‘éqéé‘?‘t %‘E‘i"{fﬁ‘@?g ﬂ%&%ﬁﬁﬂﬁgéﬁ@‘g%@?’%&w ded

W th the[85Hi ngAsatisharin FazursSl XTht Vpehialbdine g 66 iretudengtubnlart o Fi gure
10, a reciprocating nechanismb5 Ei_l i n gccordan W th si xth enbodi ment

Wi 11 nowPHEIG 08P aivRHer PRITREY, b e R G TRRIBR PR SRR 6 MeETS  and
sixth e ' ' ' dgdentical to
t he par F@&ﬂa H?E%%m% %@%&%ﬁqﬁwﬁﬁwh@@%@gﬁﬁ g?ﬁ?gep Orgﬂg%gee G;H T %]?gnce

nuner al smesibeh®2lparts of the first enbodi nent. Moreover, the descriptions

f th f th i Xt h,. embodi t that ' I cal h t f
Che. 11 r ST0OBRboci A mio vty THETON (Pt aesh e Seriegb SRl iy hF aBBe® 1 ¢ ne
first emgpdifefiocohdShafifHicH 672 MRS fi80sHaf RrifBAAY8 hab k4R eLd Sage. THeOUI ar

shape. However, as shown in Figure 10, a tubular nmenber '580 of the sixth
enmbodi nefitst sedt pritien 871 isifoinsad gskacenche S8GgingRbraoh (. m ipolitst gaitgeoion The

t ubul ar | on,. 580a i s. nount ed between t second shaft porti and
e secoldl Bl iAgogp et sanfib el § RS eri B F e8P e B ok P Mokl T ne
tubul ar  gietE pod 8PRis fafeeddn 40 d@Irfor@sh SEAH firdd slsafEpdtians? Efenlodé feih thdran

that of the tubular gortion 580a. The brim portjion 580b contacts a surface

of the fFREAsingRariion;/®1Thaweonhdad norign ¢ F2dms urkarasierdbatis spalleritean the (. e. |

the inn fEISE. i . . i n

Figure 1 g fg%%gageuéﬁ%lgh é)f% b eégflégglg%ég%%naéFﬁabgg%tﬁgﬁ%gﬂéﬁﬁqiﬁggﬁgagi ng

portion % (te.secondisheft pornien 672ae: imed® lsciamgthtcdoeh ead BRerdry cutimgr i ght

| ateral surface in_Fi gurg é% The tubul ar partion _580a is unted, between
Fiaa=1%

the secofef iafiagce. JoesfwR Rrtipn £74 Bavtpal dsngtythabis sherterghanansdali on
580b is léﬂ%ﬁ{e&ﬂﬁéﬁgstgﬁﬁ"ﬁﬁﬂoﬁ@ﬁﬁ“ rst bearing 81 and the second bearing 82.
u

Therefore, retaining of ~the tubular menber 580 and positioning of the
second b¢§@087hg 8A&s klwvaniniHigurpai f the tedoklar SEAENETHS SENVBODIENTdIngM84fingRe£er ri ng

now to FibgS re 11 Ciﬂir%c tin mecha&i sm,606 i accordanceé\é\d]'tifhe

ng), and Beludss { bearing portion and a second bearing portion
first bearing portion 686 has a first hole 6864 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
that is formed at another end of an inner peripheral portion of the second bearing portion
687 that is remote from the engaging portibn 70 (i.e., the left side in Figﬁre 11). The
second hole 687a is in communication with the first hole 686a. The second hole 687a 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.c., 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 ment that are identical to the parts of the first enbodi nent nmay be

omi tted feidetdiranaenad te sepprd/haly 6877 gdemiedas bsiappximatey Hip Emeps e
rect bl oCBhdkidd td}%?e?&%gﬁﬁoﬁgo% ded H%ggha?t Séo'%ﬂ 811 thQﬁ@%%n@&e G GO

peri phery 0 tub earing nount ed on e recess p

and an i poeion PoIi.Qhee Yefodidd meFipubullar Abeadingly, i postignaljdcenitheestagagi ng
menber 22b.. [0086] As shown in_Figure 11, the, engagi Rg nber 22b i ncl udes
a first BOHPR 7P&heitharichtsideindiguredd hand b apTopSFmPGHTapy he eRBRSIRG [ st shaf t
portion . : i : i i d
bl acent PioR 2008, (APERSeR e Thibr b Fi) aRfFdra e A0 oifptd by AT

di anet er fitdhholeic86s amd the sedond ok GR7a retmrctiodlyt Mbe ssvgad) hadt potien 672 &@&s The

second shaft portion 672 .is fornped _on an epd ion of the first shaft
portion B?tICOP@ﬁUE‘@WBH?rHP@leHﬁ‘é’&i% ep%?F?‘?‘EhP@%é**‘l’he second shaft portion

672 has g)@hﬁmtlﬁ'ﬂﬁﬁ B&LfigatIMBlvh R bArRaMoliD BerfdHhRATShe Shgdolt hihBdr Shaft
portion 671. The engagi ng porfion 70, the Tirst shaft portion 671 and the

second sR2f withantbmsive comppend withiadee particles aftedhatwtingwi the esgagingt her by

cutting, for instance, .The second .shaft .portion .672 has axial | ength
Chat ' 12 menier o2 MRS bR A 13 bR e G Rt Ap ety £
[0087] AgheNyPagerbibeF gy fokhe il én D id cbfgiseich, hokwarme! i di ng
bearing (i.e., bushing), and includes a first bearing Eorplon 686 and a

second béigmeaey opSretseepnddmie 68adhattis foymed @athmigngrareripberabmtimel Hef i rst hol e

686a that | A orat I | r jon of
Che 11 rotessd PR R fr BB R0 b 82 B g Mg or BERIERSIE BaePRLLCT
(i.e. . Llﬁlﬁnfe'télg)htthesirﬁﬁ Ibdﬂipﬁ;?ﬂhp(ﬁ'éi&ﬂ,))f mEH&;ﬁﬁaﬁn%p@?an 686 Phertioad) tl&ﬁ? hi’;ls a
secon ole 687a that is _forned at another .end of an_i.nner periphera
portion &Ralimderdaionedthafrsehall ption87! (igaths kit sidednd 18qr%$r})tlﬁe engagi ng
portion i ofd. Sj j j e . aisin
commruni cgt ﬁgkteg\nb?’ ﬁﬁe[]‘%ém?él%?? t %fdgﬁ%@%%_‘gs%%ﬂ-l gghc%ln eh(g%g&ggg(gﬂhgg@ﬁ%

di anmet er fsstehdfeportibab7 b (idi. ghetight side ihdedre 1 $) islsopporie8 bx theTlagefdiasetennd

second beatl . ! WL20%000, o0 20T, 20 mde o sy YT Rel L pepin and e

of the tgulyilial idEehleNd) BBMeifst sRAMBOtioR 69€ 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
portion 671 and the first and second holes 686a 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 Qgﬂgiagi ng portion 70 (i.e., the ri(b;ht side in

Fi gure 1embodimenpthat a7 iidratignl dortheaiartsof thessceentlh pabedimenigaawnbe emilisdfed to be
appr oxi as the outside dianeter of a portion of the first
shaft por eie%%eé%e?%gf is renote fromthe engaging portion 70 (i.e., the

|l eft si d¢0090] Fi dlurtke debpnthAethodthheigy) thie fitdh and sscbhd bearhgpottitns BE and 680 ng
portion 7Q (i.e., the right side |n Figure 11) and the portion renote from
the enga§tHY tulﬁ%@rtheaﬂngzé% e iegally Syrpied;with dship r HOWEYerots SPRWNFR [ st
shaft poftd 0,57 688 Ynditing b firdt bRl 7889 hed §88AnaBidge second
hol e 687?‘%}“?%%ﬁe%ﬁn?{/%aéﬂg?ﬁ@osgggnn %%?%%r?&o% 672 doesr1 not 1-Icégnt act the
i nner pepbplar7Zs’ indudihg a sefont helest8Faad: foohed B8¥%xepro@8 $jon eachivitler. In

configurat.ion,.when barreling is rfornoed f he engagi ng ,nenber . 22b
DA R i e R S S e R s e
engagi ng firffRR 8écodd BearkdpSoortibikl 788 Ak 78 P With QRmEErS thet abOdilBEnt fof dadiPer €d
shape so that the dianeter thereof decreases away fromthe engagi ng

porti on Dther hre seharstetyoprbviged.ali asidjtidno wdieenstertaighe sgrendchade 78fa is é¢ond

hol e 687a that, i.s for 0 inRner periphera rt.ion.of 4.he second
beari ng 8#{1’]&@?{ %@?&Fggﬁg? ﬁ@%ﬁ?}g@ a.s;gg?r’etq?e,'%ﬁeaﬁrsfﬁgﬁi P(S’fu?%%}]flisr st hole
686a t hatg %@nemryrmaing& peRi@hérangortipe b Reeeindield 7978, of gdphe géﬂeraeci bearing
portion 686. Therefore, the snall-dianeter portion of the first shaft

portion &etwveen the secenrkhalef87aanddhe pecond ahadt norion 672. stpsiosdinglds 19 t he
Il -di 7 i ayEt ' f th
oL o N RGGONDHRL R, xR b 908 aBL N DRRRERNLCT the

t he | ar geofiiactmtiethef isrdetreb@de 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 snal ININTMWOQIMENJ hole 687a wll be

especi al | cre d.. T : i kL ] i
i nserted [“?yni? ot gﬁﬂ?nrgsltgbqgﬁ;dﬁ ggrgol\#ggﬁeocf‘ge}?c%%%gﬁegﬁ%ﬁ%%?g@ I%h(%glb&é%en@%t ed
bet ween tahenthienstodshaft twill powtheerphitieda il vieheoffthe similarity teemdhbedvestht86a

and 687a wi,l | be decreased. Accordingly, .the first shaft. rtjon 671 is
T evont od R SEEBETRI feants o) e ambbdaet it 8 Mt e Res At |
this confhgiahihmboldimdr® wARHE iseR thedsapieSréMnck RfmetalsiEe pRdEthe2 from

seventh 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.
[0092] In the seventh embodiment, the inner peripheral portion of the recess portion
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 822¢ 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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wobbl i ng, and thus the back-and-forth reciprocation of the sliding nenber
22 is snoothly perforned. EI GHTH EMBODI MENT [ 0089] Referring now to Figure
12, a reciprocating nechanism 706 in accordance with an ei ghth enbodi nent

will now be explained. In view of the simlarity between the seventh and
ei ghth enbodi nents, the parts of the eighth enbodi nent that are identical
to the parts of the seventh enbodinent will be given the sane reference

nuner al sake fqgethbsprng pesfior BRSO that isiermésrhenihadnner PaERISHY gprtiopied the

descri pt ] o] [ 1 ' kdenti cal
to t helop%ér%tB §d gef e%S gﬂgcg{/ée%tf'h&g%%@n% Eﬁlﬂ%gé%gg Ig??ngyt fgggéc% {8?%7? ee%su g e o:‘
brevity. péfi8ey pbriohRetiseiliamiter babadharethe outsive diamatr @ithe thiddweakidpear i ng

portions 686 an 87 _of the tuhul bearing 685 are integrally formed with
each ot hBPrtio vglﬁfesggetg frPerHnE %Wgﬂa y segursdiig eotgraw?rﬁgie ion 786

| ncl udi ngeasdfdob@inshobal BB AL ARG RARpLRG e pBRIJH 8RO Witk B&dondi ng a
second holceS é)?a ngre ?ormed tg Bgaggg%ar a?‘gﬁ??romggach ot herl. I n tohi S

conf i gur efcessportidre8¥2f having ndteppexbpattionl es 786a and 787a are easily forned
because the first and second ' ' 786 and 787 with dianmeters
that are different from each ﬁﬁﬁ@ﬁ%@%@?ﬁ%l y provided. In addition, a
di ameterpm‘gg, he RaERREd o 18 FI&Ha 145 felipiRatih® mebRanSiRbdEh dcbddatdatitef the
first hole 786a. Theréfore, the first Shaft portion 671 is supported by

t he i nnee gk pphedimenpwilt ionbotxnliised elnoriewlebths spgilarity Aetyegsn ithe njpiher at ed
bet ween the second hole 787a an h ecand. shaft  por.t.i A ordi ngly,
Che 1 ri b SR RGeSt AL Rl a R BT Do Haglbbins RERRL !
shaft poHd Mith@fibodiadtt #61 be ablen didQind efed@rt aaseehls AV (N phrENIEEY Ml [ 0091]
Referring now to Figure 13, a reciprocating nmechani sm 806 in accordance

with a AmhedmerboMoraoNer. e deserikions obthspaTinebithe tenth prabpdimeptibatates | ari ty

bet ween t : iF ' ; -0t h

oboa et g Y6 Bebar B e ol SRBIMAF RS be o REfol Bl BB T i1
be gi ven [009d] sanks slefvar iarfigura ddes abshea 974 hay palidtsrpofedtieevcendhieerid

enmbodi nent .. Mor.eov t he descrig)%%i(ans of _theﬁ%arts of the nint nbodi nent

that ar WRESHL] rré&eww?% €nahesdght sids surrsdn resre Omitted
for the %ﬁ& SurBoe RE B én%%geiné g&%%ll 7004 "e 38V 6BL BurlED QOERAL 14)t BRrd RRET

peri pheral portion of cess portion
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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22d and the outer peripheral portion of the tubular bearing 685 are forned
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 822e is formed on an inner peripheral portion

adj acent the engaging portion 70 (i.e., the right side inner peripheral
portion in Figure 13). The second recess portion 822f is forped on the

i nner  pErsHer dian Herdipmetesofdbe thingd shalt pastpR AR7 batirrgntige pesagingPoreon i . e.
the left-gide inner peripheral portion in Figure 13) so as to be

communi cated with the first recess portion 822e. The second recess portion
822f is formed to have a di arfEW®LHI& BMBODEVIENTat of the first recess

portion In addjtion, a.tubular bearing 885 includes a third bearing
portion gﬁ’@l hatRelemmeRRRe Tighte AG 4 TFRPFOGERR Hweh%lpsnbﬁf%s igRceArdineg fir st

recess pQki ﬁ:ﬁg&T eidyi i f | unted on
t he inne?ﬁ%ea??]g era b%%?tl onﬁo@%‘%a&pgﬁgidh?r@égﬁggﬁ?&ﬁy%ﬁe&ﬂl'iﬁe fourth
beari ng pighth and t880thi amlbicsliments,tthe partseofithetvealftle embpdimiepttbatadre plenticabto wi t h a
di aneter | arger .t han . the outside djanmeter of the third bearin portion
585, Hor B TEHS of B el BEBMRSTouS| PLBYER FEsrpe SoerEcmiBeieia S and
second Bﬁﬁﬁ%f%lﬂ%&béﬁlﬁleﬁg M oR0derS Bl de bt R1d8 6 1RE Rbﬁﬂ@offtﬁ@fwaﬁﬂear i ng

Wi

portion 889 with the second recess portion 822f having a stepped portion.
TENTH ENvBobbdiEnTt thovagiderata e theganiewl the sEvenih embadimgn may pe owmattedfgr

mechani srgegﬁ(g‘g iogl?ac.%pr dance with a tenth enbodinent will now be expl ai ned.
In view 6 @ M arity between the ninth and tenth enbodi nents, the

parts of [6098] t erRFeRiNRAE T 16,atoriéreor LleAble G khet RcdrdshRAbbAIGAI672tihe ni nt h
enbodi ment w1l be given the same reference nunerals as the parts of the

nimr;t 2- e EROTISE By 2 skesrddnds 1187Ref aseond herdnspastion hEB o dnilis senfigygatiodnt h
o cred Por b foribl T84 Efh o' s PNGGand e Aol lallo £ BRRCLTERS 5V D

974 may Ilndth tht escpnd bdleldBVean stieatelydormed. f Hieseodnd dheftipbitioh ¥2ds i ng portion
RGPS AT SR ORI e
washer 9% ool RERBEDHE %ﬁéﬁﬁggfg@tgﬁl%ﬁgcgﬂgbg? §1%~rboH§ HOMRPDIA B deBordd\Gaftl T ST

and secon recess portions 8 n the axial direction (1.e., the
at t achnempotivet IdGRneerposa cwetidiniromithe first bedvingappaorehit86tidthesecamfl skill in

(he ot Lrome sl o ptealety the UitsLy and. second ol 6% SR80 072
member 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
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.

-27 -




they do not correspond to the first and second bearing portions 686 and
687, respectively. ELEVENTH EMBODI MENT [ 0095] Referring nowto Figure 15, a
reci procati ng mechani sm 1006 in accordance wth an el eventh enbodi nment

will now be explained. In view of the simlarity between the seventh and
el eventh enbodi nents, the parts of the el eventh enbodi nent that are
identical to the arts of  the seventh enbodi nent will_be given the sane

r ef er enc 00Kk AVaile galy selectad pmbodimentschaye besi ghogsaga dilvaiate thapeedler , the
descri pt ntlcal to
t he partgﬁgﬁtﬁﬁgkgg&gn héﬁ toy&%%ﬁgﬂfggpﬁgaﬁonltted %dBQ?%géégfggg

brevity. clﬁeﬁh@@ﬂndﬁﬂtbcﬁﬁcatms tan B¢ madehdbin wilteout depaptimciadm ige stephafths m 1006
has a third shaft n 107 is.a single shaft .portian. third
shaf t poP’cVieBﬁ"Pnl"\‘?ﬂ? 6@131?%43?%@@%9 Srlppaebr ?%%Plﬁ%ﬂe%m%}s dto
have a dﬂﬁ”@?ﬁ%ﬁnﬁéﬁ?é&oftﬁﬁ%oﬁﬂ@ REGA ML FPE! &fﬂ&i fob lustrdod Gnip bl er

than the dianmeter of the haft portion 10/3 adjacent the engaging
porti on ndiCor hapufse EMBODINgENT ifve ol asRefised by therappentded Flagms endibeira

reci procati.n chanism 1106 in accordance wth a twelfth enbodi nent will
now be e§1f§%ﬂg§ In view of the sinilarity between the eighth and twelfth
enbodinents the parts of the twelfth enbodi nent that are identical to the
parts of t he ei ght h enbodi nrent 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 nay be omtted 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 1187a of a second bearing portion 1187.
In this configuration, a first bearing portion 1186 with a first hole
1186a and the second bearing portion 1187 wth the second hole 1187a are
separately formed. The second shaft portion 672 is supported by the second
hol e 11 87a of the second shaft portion 1187. Therefore, when the engagi ng
menber 22b is attached/ detached to/fromthe body nenber 22a, the second
shaft portion 1172 is exposed outwardly fromthe first bearing portion
1186 if the second bearing portiaon 1187 is detached fromthe body nenber
22a. Accordingly, the engagi ng
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menber 22b is attached/detached to/fromthe body nenber 22a by grasping the
second shaft portion 1172. [0099] As used herein to describe the present
invention, the followng directional ternms "forward, rearward, above,
downward, vertical, horizontal, below and transverse”" as well as any ot her
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””ingvhﬁﬁkISQHLQQF%%?%Ih the present invention as used in the norna

operating position. 0] Terns of degree such as "substantially",

"about" and "approxi nAtrediproc@gifi€thanider &fiakp RelfoafRipaddatngaupedl of
deviation of the nodified termsuch that the end result is not

si gni fi cageured tolspoelshaftthnt sxaepited on hesbunip ofithe spinning redd mytveablydbagk
includin%nﬁgagpviatiog Of'ﬁﬁ %fast 596pf the nodified termif this

devi at i oR" W d™ RSP CREGR M REHON RER FRYCHEHAFOTAIHE t nodifies. -27
[00101] Wil e ankymsslacdigdsendlons sentisl davgoderhe GRS SRaft, thd Whiastadt € t he
present _invention, it will be apparent to those skilled in the art from

this di sérysgpeintersectingheliesd sroonennes ouied patirhieral sutfacsribereefrand aotgia@imer ei n
W t hout L1l ng.fr pe of the invention as defined in the
appendedg%ﬁgﬁahgl?gllﬁﬁﬁﬁ?g%gn%r%?ﬂt he foregoi ng descriptions of the

enbodi ment s ac eldinggmémbérvenfig@sé i bé ivteniovaily asepl@d w\thelgubol ghiaft in the
illustratiop_ onl nd. _.not for the purpose of limting the invention as

defined Byia q%léecgél’&é ¢ elifing Bembenmaluding & bodygusmbar erithsa fecess PORIRN, s cLAI MED

IS 1. A i IJ: i L, RO A A1 . i ing a
A S S D G e R S A

spi nni ng axiabdirention bf thelspodd shafivdhé idite memdssecipaddating badkhandefoethiatomgof a
master gear, .conprising: a worm shaft disposed al ong an axial direction of
t he spoo&%%fﬁtd%f%%mt@ﬁﬁgﬁe‘ﬂ%ﬂ@ﬁan i ntersecting helical groove on

an outer periphegalie siibRESHIMSEPRbeaNslrit &1 1hB%ed] nit 85 808¢ AHeishBingd th the
master gear; a sliding nenber configured to be non-novably coupled to the

spool shafemben badkeandaorthlalatigtbe exialndiracten;sinddi ng menber i ncl udi ng a body
frenber with a fatota I?)n%%grim%srh’on tpgﬁion 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 méﬁber at the recess portion, the shaft portion having a

diameter smaller than a diameter of the engaging portion.

2. The reciprocating mechanism according to claim 1, wherein

the shaft portion includes 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 has a diameter smaller than a
diameter of the engaging portion and the second shaft portion has a diameter smaller than

the diameter of the first shaft portion.
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recess portion having an engagi ng nenber and a | ongitudinal axis
intersecting with the axial direction of the spool shaft, the sliding
menber reciprocating back-and-forth along the axial direction by rotation
of the wormshaft; a guide portion configured to be nounted on the reel
unit to guide the sliding nenber 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 nmenber including an

engagi ng portiqgn that_engages with the, helical groave and a shaft portion
that supports the engH&iW&PW%WE?W%QQCP%%%%‘gﬁm%é’Y W ocat ed al ong
the | ongit udi nafe iy bmbBuHRESASAN 4 {bhd bddfing Bifhlanhihd: peRpia NG an
end portion that 1s renote fromthe engagi ng portron and anot her end
portion pbwipnitlsat isdpadedst thhecessgagiiomansiomt inner, petihkeraglmbripoy thiktomwpperts t he
anot her end portion of, the shaft portion supporting the engagi ng nmenber at
the receS¥ S 'Shﬁgpf)ﬁ’é’nshaft portion having a dianmeter snaller than a

di aneter of the engaging portion. 2. The reciprocating mechani sm accordi ng
to claim1, wherein the shaft portion includes a first shaft portion forned
at the end port4.on t hake teSipr@djing gidthdrien en@adhg e ¢aint 3.orvheaid a second
shaft portion forned at the end portion that is renote from}he engagi ng
portion, the fithesidingmember furiber inglades afiskheanedrth uensrPheraly anet er of
t he engagj . ] [ Q0 i 'l er
than ¢ necheaiiis AGuARdoh IR SERCROHHIL aR Bl B g SR Tk ST g
mechani sthedtrsioshelftpgrtiom. cl ai m 2, wherein the sliding nmenber further includes
a second bearing with an outer peripheral portion that is nmounted at the
recess portion and an inner peripheral portion that supports the second
shaft portion. 4. Thefecipro i n hani sm.accordi aim 3, wherein
the sliding men%er qu{l%geF R)lr(r}]cc 1%5 (Iaﬁs% cgﬁﬁ?rﬁggc naelgig ?Onélgf\fml{]?’h&%ﬁ&gut er

peripheral  porthé Siidib adendber fivihet @dludss 4 idule erathepoioted barstearthd nner

peri pheral portion that supports_ the first shaft portion. 5. The

reci pr oc&¢4ond shalbpertips gndteseendPeanng| ai m 3, wherein the sliding menber
further includes a tubular nenber nounted between the

6. The reciprocating mechanism according to claim 5, 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 integrally 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.

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

the engaging portion.

8. 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.

9. The reciprocating mechanism according to claim 8, wherein
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second shaft portion and the second bearing. 6. The reciprocating nmechani sm
according to claim5, wherein the tubul ar nenber includes a tubular portion
that is nounted between the second shaft portion and the second beari ng,
and a brimportion that is integrally fornmed wth the tubular portion to
have a dianmeter |arger than a dianeter of the tubular portion and nounted
to a surface of the second bearing that faces the engaging portjon. 7. The
reci procating MescHaisingmbasdoiegiieg ondhe bedvmembenheraiorew member #Rdsohsadon i s

mount ed gaga s&%&frﬁ@ﬁbéfis &iggosfeh ik g{?ﬁﬁ‘éﬂ Do BAdoek ﬁ&?c%n?ag@&itﬁ E%?Jté}e
engagi ng portion.” 8. The reciprocating nmechanismaccording to claim1,
wher ei n pdwe véleh di rgstrepobiosn §flthé bedy maebadasve tpbabsitior where tiebedyed to 't he

body nenber . to occlude an aperture of the recess portign that is renote
fromt heméﬁﬁ’éb?Yf‘élaB%WﬂfﬁélPﬁ mastergear PSF%gﬁﬁq}&%’eﬁé#gm according to
claim8, wherein -30 the plate nenber is secured on the body nmenber by a
screw nenber and a head of the screw nenber is disposed in a position

where it does not cont@cfecidddtihdBciMmidh accdfbhg Whainal, dieasgh a portion of
t he body nenber noves to a position where the body nenber overlaps with

the master gearthg guideporion éxdispnsedplong resyrind dirgeticntof thospovhwhafigafipr ocat i ng
mechani s [ GH i redn i It i i ed al ong
the axi aceairdi® fipfuill st UFERR shitPulbbilf BYSTbAR i SERRCE B,
and a seegaddigutide shaft that guide the sliding nmenber in the axial
direction. 11. The reciprocating mechanismaccording to claim1, wherein

the sliding nmenber includes a bushing with an outer peripheral portion that
is mounted at the regcess portion and an inner. ri.pheral, partion that

supports the erigag g  MEHBRICAEE pRFAA AEFording I GIBET by “IBnd por t 1 on of
the inner peri RH@EI@diré@ﬁfeMb@ﬁn@fudéMbuéhﬂfghWﬂEaﬁ bater %&ipﬁ@ia@?&ﬂbnﬁ:ﬁh@isengagl ng

portion, and a second hole is in communication wt the first hole and is
for med amountediné thegpepsppertion andan irmer perindierab peition dhad supnerts itharengpging e

bushi ng that, is fepmpte.f ] td : has a
di anmet er Héel%]:ier’ear 1rs{iﬁ°&§18a%§%&n%?’8 %ﬂg% SH%% (gi(ﬁ?esltng%cﬁ eﬁél?&iraﬁg#ﬁgn ?@%?pr ocati ng
mechani sugtie®thei RGdia0erttitd ehghding WoRic@l And a second hole is in communication with

the first hole and is formed at another end portion of the inner peripheral portion of the

bushing that is remote from the engaging portion, the second hole has a diameter smaller

than a diameter of the first hole.

12. The reciprocating mechanism according to claim 11, wherein
the bushing includes a first bearing portion, on the inner peripheral portion of
which the first hole is formed, and a second bearing portion formed separately from the

{irst bearing portion, on the inner peripheral portion of which the second hole is formed.

13.  The reciprocating mechanism according to claim 11, wherein

the recess portion includes a first recess portion that is formed on the inner
peripheral portion adjacent the engaging portion, and a second recess portion that is
formed on the inner peripheral portion remote from the engaging portion so as to be
communicated with the first recess portion and is formed to have a diameter larger than a
diameter of the first recess portion, and the bearing includes a third bearing portion that is

mounted on the inner peripheral portion of the first recess portion, and a fourth bearing
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t he bushing includes a first bearing portion, on the inner peripheral
portion of which the first hole is formed, and a second bearing portion
formed separately fromthe first bearing portion, on the inner peripheral
portion of which the second hole is forned. 13. The reciprocating
mechani sm according to claim 11, wherein the recess portion includes a
first recess portion that is forned on the inner peripheral portion

adj acent PPN dhal synAdted PR therinnes peripharal nomtion fdbe sccppd F5ces NOFIRN. 24 f or ned
on the i i i : ] j as to
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di anet er dlaaretpeof theahird beatirgpetidon.of the first recess portion, and the
bearing includes a third bearing portion that is nounted on the inner
peripheral portion of the first recess portion, and a fourth bearing -31
portion that is nounted on the inner peripheral portion of the second
recess portion, and the outer peripheral portion of which is fornmed to
have a diameter larger than the outside dianeter of the third bearing
portion. I'F -32
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